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This report lists CHSTP System Requirements and the addressed CFR Sections, as supported by TSI clauses and other relevant regulations and guidance.
Please note: the content of CFR regulations and TSI clauses presented in this report are not considered as formal or controlled representations of these documents. For 
complete versions, please refer to official sources.
Each CHSTP System Requirements addresses zero, one or many 49 CFR Sections. For each, the Basis of Equivalency explains how the CHSTP System Requirement 
provides an equivalent level of safety to the 49 CFR Section.
Each CHSTP System Requirement is linked to a TSI requirement, which is part of the European Technical Standards for Interoperability. The Incorporation Comment 
describes how the CHSTP System Requirement addresses the TSI.
Each CHSTP System Requirement is also linked to a Rule of Particular Applicability Proposed Draft Language. In this way, CHSTP will create the language for the RPA 
petition.
References to 49CFR Part 999 Section 999 are used where there is no relevant 49CFR section.
Some CHSTP System Requirements are linked to other Requirements. In this way we can track how the Requirements affect each other.

CHSTP System Requirements - Full Details and Supporting Information

CHSTP Subsystem Abbreviations

Description

Subsystem Code Name

CNC Command and Control (superceded by TCC)

EGY Energy (superceded by TES)

GEN General

INF Infrastructure

MOB Persons with Reduced Mobility

NUL Null Subsystem for database use

OPS Operations and Traffic Management

PRS Principle Requirements

RST Rolling Stock

SAF System Safety Program and Plan

TCC Train Control and Communications

TES Traction Electrification System

TUN Safety in railway tunnels
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CHSTP Subsystem Infrastructure (INF)
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This part prescribes minimum safety requirements and performance level for intercity railroads intended for the operation of passenger only trains at speed greater than 150 
mph.
The infrastructure of the rail system under this part shall comply with the following characteristics:
•�Fully grade-separated trackway
•�Level boarding passenger platforms
•�Fully access-controlled trackway
•�Allow the passage of trains with a maximum length of 1320 feet and a maximum weight of 22 tons per axle. 
The requirements prescribed in this part apply to specific track conditions existing in isolation. Therefore, a combination of track conditions, none of which individually 
amounts to a deviation from the requirements in this part, may require remedial action to provide for safe operations over that track. This part does not restrict a railroad from 
adopting and enforcing additional or more stringent requirements that are inconsistent with this part.

The following minimum safety requirement and performance objectives are the basis of infrastructure components of the California High-Speed Train Project design criteria:  
* Operating speed up to 220 mph where geometry and operational conditions exist
* Fully grade-separated trackway
* Level boarding platforms
* Fully double-track mainline
* Fully access-controlled trackway
* Allow the passage of trains with a maximum length of 1320 feet and a maximum weight of 22 tons per axle. 
* Station tracks off of both main line tracks to the outside of the main tracks.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-01 - Infrastructure General provisions

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.1 3-01 INF_4.2.1Infrastructure General provisions General provisions

213.301 INF_4.2.1 General provisions

CFR 213 - Track Safety Standards, Subpart A - General - 213.1:  Scope of part

Adoption of 49CFR requirements is described in relation to each specific System Requirement.  To the greatest extent practical, the CHSTP System 
Requirements adopt 49CFR in full or its specific paragraphs or is equivalent to 49CFR section or its specific paragraphs.  Where 49CFR is either silent or 
is not applicable, the System Requirements are based on other relevant standards, the European Technical Specification for Interoperability for 
Infrastructure where it is applicable, and for other relevant industry standards or US regulations as applicable.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.301:  Scope of subpart

a)�Adopted with the following exceptions: 
Dedicated HST tracks on the  California High Speed Train system are not intended to be part of the general railroad system of transportation
b)�Not Applicable. 
The application of this SR is intended for operating speed greater than the limits of subpart G.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI INF_4.2.1 : 

Incorporated with the following exceptions:
System Requirement is for dedicated HST tracks on the California High Speed Railroad and associated track mounted maintenance equipment.  Therefore, 
requirements related to tracks used by other trains are not applicable.  Tracks used by trains operating at speeds of up to 150 mph are already covered by the 
49 CFR 213, and need not be repeated. 
These standards do not include tracks operated at speeds of above 350 km/h (217.5 mph) and therefore do not consider operations at speeds proposed in 
California.  However, they are useful guidelines that can be applied with certain modifications which are detailed with the specific sections of this document.
The equipment limits in length, which converts to 1312.3 feet is slightly shorter than certain available high speed train sets (1325 feet).  The length in the TSI is 
specific to current European conditions, and need not be applied to a new system.  The weight limit appears to be derived from current European practice, and 
for a 16 car train of four axle coaches represents an average axle load of 34,450 pounds.  This should be considered as a desirable value, not a limiting value, 
and not as defining the maximum allowable load on the track.  A higher design load for the track and structures shall be used, and is described in the appropriate 
System Requirement.

TSI Incorporation Comment
General provisions

Interfaces between this CHSTP System Requirement and others, with comment
Overview of the Tunnel Specifications3-01 4-01>>

Interfaces between other CHSTP System Requirements and this one, with comment
Link from General to 3-01 for QC purposes.3-01 General<<
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(a) Track gauge is measured between the heads of the rails at right angles to the rail in a plane five-eighths of an inch below the top of the rail head.
(b) Nominal track gauge shall be 4’–8½”

Track Gauge
Nominal track gauge shall be 4’-8½“

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-02 - Nominal track gauge

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.323 3-02 INF_4.2.2Nominal track gauge Nominal track gauge

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.323:  Track gage

213.323 (a) - CHSTP System Requirement 3-02 adopted 49CFR requirement;
213.323 (b) - In-service track gauge limits are addressed by CHSTP System Requirement 3-09.3

Basis of Equivalency

TSI INF_4.2.2 : 

No exceptions taken. 
1435 mm = 4’-8½”
Equivalent to 213.323

TSI Incorporation Comment
Nominal track gauge

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Volume 1, Chapter 1, 
Part 2, Section 2.1.1.4

AREMA AREMA 2005 Track Superstructure 56.50" = 4-8½"
Equivalent to 213.323
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The infrastructure shall allow safe clearance for the passage of trains complying with the High-Speed Rolling Stock requirements, and shall meet the minimum clearance 
requirements of California PUC GO 26D.

For the purpose of preliminary design:
Minimum Vertical Clearance to overpasses and other structures spanning the main tracks:  23’-6”
Minimum Lateral Clearance to bridge piers, columns, and other permanent structures not protected by crash walls:  25’-0”
Minimum Lateral Clearance to the track side of crash walls protecting bridge piers, columns, and other permanent structures or to the face of structures of such construction 
that crash walls are unnecessary:  12’-0”, excluding OCS poles, signals, other train control equipment, and track-related features.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-03 - Minimum infrastructure gauge

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-03 INF_4.2.3Minimum infrastructure gauge Minimum infrastructure gauge

RST_4.2.3.1 Kinematic gauge

RST_A_C Annex C - UK Gauge

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the subject covered in this SR.
The CHSTP requirement is based on an appropriate combination of CPUC requirements, AREMA recommendations, and standards used by other High 
Speed Railway Systems.

Basis of Equivalency

TSI INF_4.2.3 : 

CHSTP requirements are more stringent than those of the Infrastructure TSI.
Note this TSI references the Rolling Stock TSI for vehicle dimensions  (set out on the basis of the GC referenced kinematic profile)
Notes on relevance to CHST. 
��European passenger equipment is narrower than the current American passenger equipment and considerably narrower than the Shinkansen equipment.  
��American coaches are 10’-0” wide over the body shell.  
��Shinkansen cars are 11’-1 1/16” wide over the body shell.  
��TGV coaches are 9’-3” wide over the body shell.

TSI Incorporation Comment
Minimum infrastructure gauge

TSI RST_4.2.3.1 : 

Note this TSI references the freight rolling stock TSI for dimensions of the GC kinematic gauge which was referenced to this TSI from the Infrastructure TSI
TSI Incorporation Comment

Kinematic gauge
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Other Regulations / Guidance

TSI RST_A_C : 

The GC kinematic gauge referred to in the Infrastructure TSI is actually found here.
TSI Incorporation Comment

Annex C - UK Gauge

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AAR Equipment 
Diagrams

AAR The limiting dimensions of equipment built for operation 
on the interconnected North American railroad system 
(Canada, United States and Mexico) are defined by these 
Equipment Diagrams developed by the Association of 
American Railroads.  
Plate B is defined as the “Equipment Diagram for 
Unlimited Interchange Services.” All others state, “For 
Limited Interchange Service,” but most mainlines in the 
west and south will pass Plate H and the rest will clear 
Plate F.  Only a few lines, mostly in the Northeastern US 
are limited to Plate C and even fewer, mostly in the New 
York City area to even smaller allowances, some even 
smaller than Plate B.  Plate D defines the width reduction 
“other than at centerline of car” necessary for long cars to 
retain their Plate B or Plate C designation.
All of these plates are 10’-8” wide, but the height varies. 
There is no current Plate A or G.  There are also Plates B-
1 and C-1 which provide graphs of width reductions for 
cars with longer truck centers than the maximum in Plates 
B and C, respectively.
In addition, there are Plates H, J, and K for double 
stacked containers, and multilevel automobile carriers.  
This type of equipment will likely never operate on any of 
the tracks that will also carry CHST equipment.
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AREMA Manual, 
Chapter 28, Clearances

AREMA CHSTP requirements for lateral clearance are either 
equivalent to or more stringent than those of AREMA.  
Vertical clearance is less than AREMA requirements as 
there will be no high freight equipment operated on 
CHSTP tracks.
The AREMA Manual, Chapter 28, Part 1, provides several 
Clearance Diagrams.  The dimensions on all of them 
provide for a height of no less than 23’-0” (7010 
mm)above the rail to points 6’-0” (1829 mm) each side of 
track centerline and a lateral clearance of 9’-0” (2743 mm) 
from centerline to a point no less than 20’-0” (6096 mm) 
above the rail.  Top corner chamfers, or in the case of 
tunnels, arches are permitted outside these limits.  Bottom 
corner chamfers are permitted by the AREMA on bridges 
only.  These current dimensions were revised in 1983 
from the previous 8’-6” (2591 mm) lateral offset from 
centerline and 22’-6” (6858 mm)overhead, which were 
themselves increases from the 8’-0” (2438 mm) lateral 
offset and 22’-0” (6706 mm) overhead that prevailed for 
many years.  
The current AREMA Clearance Diagrams are not 
necessarily the same as those used by the various 
railroad companies.  Generally, the current standards of 
the various major railroad companies will be equal to or 
greater than those in the AREMA Manual.  The various 
railroad standards are of interest here because they give 
an indication of what experienced operators consider to 
be sufficient working space around their tracks.  It is also 
quite common for the companies to require greater 
clearance on one side only for single track lines.  
The Referenced Table 28-3-3 is not copied, as the line for 
California is extracted from CPUC GO 26-D.

DBAG DS 804German Federal 
Railways

Note that even though their equipment is smaller, the 
Structure Gauge is larger than the Japanese Shinkansen 
Structure Gauge.  Therefore it is apparent that the 
German design provides more clear space around the 
vehicle.

Design Specs
Section 1, General 
Design Specification
Section 6, General 
Design Specification

THSRC
Taiwan High 
Speed Rail Corp.

The information provided in Appendix E added confusion 
rather than clarity since these dimensions were 
considerably smaller than the dimensions given in Table 1-
4.  After the decision was made to go to Shinkansen 
equipment, Appendix E became irrelevant, but was not 
removed from the document, resulting in further confusion.
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Interfaces between this CHSTP System Requirement and others, with comment
Kinematic Gauge3-03 5-03.1>>

Rolling stock parameters, which influence ground based train monitoring systems. Verify minimum infrastructure gauge.3-03 5-03.3>>

Rolling stock dynamic behavior;3-03 5-03.4>>

ETCS and EIRENE air gap interfaces3-03 8-05>>

Visibility of track-side control-command effects3-03 8-16>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify minimum infrastructure gauge.3-03 5-03.1<<

Minimum infrastructure gauge – INTERFACE TO BE CONFIRMED3-03 6-10<<

Physical location of wayside and on track communications and other TCC components and equipment shall be verified 
by inspection and measurement.

Visibility of wayside TCC equipment such as signals and marker boars shall be verified by inspection and running tests.

Reliable operation of communications components shall be verified by test.

3-03 8-19.2<<

Verify minimum infrastructure gauge.3-03 5-03.3<<

General Order 26-D
(selected parts)

California Public 
Utilities 
Commission

Applicability of certain of these standards is debatable, 
since they are primarily oriented to freight carrying 
railroads.  While the requirements relating to passenger-
only railroads appear to be primarily oriented toward 
interurbans and transit systems, there are a few specific 
requirements that will be applicable to a railroad carrying 
only passengers.
9.2:  Minimum side clearance of 30 inches from the side of 
the widest equipment operated, except for “poles 
supported trolley contact conductors between main line 
double tracks such distance may be decreased to 24 
inches.”
10:  Minimum distance between centerlines, widest car 
plus 24 inches.
13.2: Minimum overhead clearance under overhead roads 
or streets, 19 feet.
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The distance between track centers shall be based on that required for aerodynamic considerations, design speed, and ease of maintenance.  The minimum distance 
between main track centers on lines where high-speed rolling stock will be operated exclusively (no Shared Use) shall be:

(See Attachment)

Where aerodynamic analysis demonstrates that larger values are required, the larger values shall become the minimum distances between track centers for the high-speed 
rolling stock and design speed under consideration.
Where conventional rolling stock is operated on the same tracks as the high-speed trains, the distance between track centers shall be increased to meet the requirements of 
respective operators.
The distance between track centers may be increased for passenger comfort or maintenance requirements.
The distance between main track centers shall remain constant to the extent practical.

Main track centers shall be based on design speed (V) as follows:
- For 220 mph < V ≤ 250 mph:
    - Desirable: 16.50 
    - Minimum: 16.50 feet
    - Exceptional: 16.50 feet
- For 185 mph < V ≤ 220 mph:
    - Desirable:  16.50 feet
    - Minimum:  16.00 feet
    - Exceptional:  15.75 feet
- For: 155 mph < V  ≤ 185 mph:
    - Desirable:  16.50 feet  
    - Minimum:  15.00 feet
    - Exceptional:  14.75 feet
- For: V  ≤ 155 mph:
    - Desirable:  16.50 feet
    - Minimum:  15.00 feet
    - Exceptional:  14.00 feet
- Yard and Station and other low speed tracks (under 40 mph):
    - Desirable:  15.00 feet
    - Minimum:  14.50 feet
    - Exceptional:  14.00 feet
Tracks with catenary poles between them:  22.00 feet minimum without walkway.
Use of Desirable values eliminates the need to adjust track centers for radius and superelevation. The minimum distance between track centers for speeds under 155 mph 
on curves having radii smaller than 1000 feet shall be increased due to the effect of mid-car and end-car overhang by the following:
Track Center Increase (in inches) = 12,000 / Radius (in feet)
The distance between track centers may be increased for passenger comfort or maintenance requirements.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-04 - Distance between track centers

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-04 INF_4.2.4Distance between track centers Distance between track centres
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CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate minimum distance between track centers.  CAPUC G.O. 26D, Section 5 requires 14 feet minimum distance between track 
centers

Basis of Equivalency

TSI INF_4.2.4 : 

Exception taken for non-TSI compliant rolling stock based on the following:
 - European equipments are narrower than the current American and Shinkansen equipments.  
 - American coaches are 10’-0" wide over the body shell.  
 - Shinkansen cars are 11’-1 1/16" wide over the body shell.  
 - TGV coaches are 9’-3" wide over the body shell.  
Minimum track centers should be set to be around 2 feet wider than the TSI requirements.

TSI Incorporation Comment
Distance between track centres

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Available information 1Israel High Speed 
Railway

Example of a 250 km/h (155 mph) high speed railway 
using ICE style equipment.

Available information 2German High 
Speed Railway

Example of a 300 km/h (186 mph) high speed railway 
using ICE style equipment.

Available information 3Taiwan High 
Speed Railway

Example of a recently built 300 km/h (186 mph) high 
speed railway using Shinkansen style equipment.

Available information 4Italian High Speed Example of a 300 km/h (186 mph) high speed rail line.

Available information 5Korea (Seoul-
Pusan)  High 

Example of a recently built 350 km/h (220 mph) high 
speed railway using TGV style equipment

CHAPTER 2 - TRACKPeninsula 
Corridor Joint 

CALTRAIN 
DESIGN 

Track Caltrain is primarily passenger operation with some freight 
operation, speed limit maximum, 79 mph.

G.O. #26D
Sections 10 and 11

CA PUC GO26D Railroads and Street Railroads 
not transporting freight cars

RSections 10 and 11 are not applicable to HST rolling 
stock operation based on the following:
 - These sections were written for the purpose of 
regulating streetcar lines, interurban, and more recently 
light rail and heavy rail urban transit systems, not for long 
distance high speed railroads.
 - They provide no consideration for aerodynamic effects 
or ease of maintenance.

G.O. #26D
Sections 5

CA PUC GO26D Clearance Between Parallel 
Tracks

The values recommended CHSTP requirements are larger 
than the requirements of CA PUC GO 26D Section 5.
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Interfaces between other CHSTP System Requirements and this one, with comment
Train aerodynamic loads in open air3-04 5-06.2<<

Aerodynamic actions from passing trains on line side structures3-04 3-14.7<<

Metrolink GS 
Guidelines, Metrolink 
Standard Drawing 1801

Southern 
California 
Regional Rail 

Metrolink 
Standard Drawing 
1801

Minimum Clearances Los Angeles area commuter service, multiple lines with 
varying amounts of freight traffic, varying speed limits up 
to 90 mph.
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The alignment shall have the smoothest practical profile. Grades shall be as low as practical. Maximum grade shall not exceed 3.5%.
The following maximum grade requirements shall be observed:
 - the slope of the moving average profile over 32,000 feet shall be less than or equal to 2.5%
 - the maximum length of continuous 3.5% grade shall not exceed 20,000 feet
Grade of main tracks through passenger platforms shall not be greater than 0.25%

The alignment shall be designed to have the smoothest practical profile while optimizing earthwork, structures, tunnels and drainage.  Grades shall be as low as practical. 
Use of multiple short grades and multiple changes in grade within any particular change of elevation (“sawtooth profiles”) are to be avoided to the greatest extent practical.  In 
addition to increasing operational costs and difficulty by requiring frequent changes in power, a line with multiple changes in grade is aesthetically unappealing.  As a check 
on the reasonableness of the profile developed, it shall be drawn up at a highly condensed horizontal scale so that the vertical changes are exaggerated.  
Maximum Grade:
•Desirable:    1.5%
•Maximum:    2.5%
•Exceptional: 3.5%
Limitations on Length of Steep Grades
Where terrain permits, long grades steeper than the following shall not be used due to concerns on track stability under high level of braking or acceleration, capability for 
train to maintain speed, braking capability and energy consumption:
•The average grade for any 20,000-foot-long section shall be under 3.5%
•The average grade for any 32,000-foot-long section shall be under 2.5%
Limitations on Grade at Power Supply Phase Breaks:
Due to catenary and signaling constraints it is desirable to limit grades to 0.60% for 2,000 feet on each side of a phase break location.  The need for this constraint and its 
locations shall be confirmed with the design standards for the electrification system.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-05 - Maximum rising and falling gradients

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-05 INF_4.2.5Maximum rising and falling gradients Maximum rising and falling gradients

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

Since the CFR has no specific grade requirements, equivalence is not applicable.
Basis of Equivalency

TSI INF_4.2.5 : 

No exceptions taken.
Gradient values are in line with common practices on other high speed railways outside Europe.  Due to energy consumption and braking issues, grades steeper 
than 2.50% should be avoided. 
These limitations are incorporated into the Design Criteria.

TSI Incorporation Comment
Maximum rising and falling gradients
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Other Regulations / Guidance

Interfaces between other CHSTP System Requirements and this one, with comment
Review interface with maximum rising and falling gradients.3-05 5-04.7<<

Verify maximum rising and falling gradients.3-05 5-03.6<<

Verify maximum rising and falling gradients.3-05 5-03.7<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

TM 2.1.2CHSTP Technical Memora Alignment Design Gradients
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The minimum radius of curvature shall be such that, at the maximum speed for which the curve is designed, the unbalanced superelevation does not exceed the values 
indicated in System Requirements Reference 3-08.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-06 - Minimum radius of curvature

Attachment for SR 3-06 . Type: Figure - Minimum radius of curvature

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.329 3-06 INF_4.2.6Minimum radius of curvature Minimum radius of curvature

INF_4.2.8 Cant deficiency
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The minimum allowed curve radius shall be derived from the following formula:
[See attachment]
The table below provides “Desirable”, “Minimum”, and “Exceptional” curve radii values for design speeds ranging from 125 mph to 250 mph. When possible radius larger than 

Design Criteria

Attachment for SR 3-06 . Type: Table - Curvature values
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“desirable” should be provided.
[See attachment]

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.329:  Curves, elevation and speed 
limitations

213.329 (a) – this requirement is addressed by CHSTP System Requirement 3-07
213.329 (b) – CHSTP System Requirement 3-06 is equivalent to 49CFR requirement
213.329 (c) - CHSTP System Requirement 3-06 is equivalent to 49CFR requirement
213.329 (d) – this requirement is addressed by CHSTP System Requirement 3-07
213.329 (e) – this requirement is addressed by CHSTP Operations System Requirement ????
213.329 (f) – this requirement is addressed by CHSTP Operations System Requirement ????

Basis of Equivalency

TSI INF_4.2.6 : 

Complies with TSI.
No exception taken.

TSI Incorporation Comment
Minimum radius of curvature

TSI INF_4.2.8 : 

The maximum unbalanced superelevation (Eu) value specified for CHSTP (3") is lower than the values permitted by TSI. The reason for the lower number is to 
maintain the maximum lateral acceleration under or equal to 0.05g which is the value that has been established for CHSTP for comfort level.

TSI Incorporation Comment
Cant deficiency

Interfaces between this CHSTP System Requirement and others, with comment
Minimum curve radius; Verify minimum radius of curvature.3-06 5-03.7>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Chapter 17
High Speed Rail 

AREMA AREMA Curvature CHSTP complies with AREMA requirements for minimum 
radius.

Chapter 5SCRRA SCRRA Design Cri 5.2.3 Curves and Superelevation No comment
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Actual Superelevation (Ea) is the maximum difference in height between outer and inner rails measured at the center of the rail head surface (in inches).
The maximum actual superelevation shall be limited to 7 inches.
In addition, approved HSR rolling stock equipment may be operated at curving speeds determined by the CHSTP System Requirement 3-06 provided:

 (1) It is demonstrated when positioned on a track with uniform superelevation, Ea, reflecting the intended target cant deficiency, Eu, no wheel of the equipment unloads to a 
value of 60 percent or less of its static value on perfectly level track and, for passenger-carrying equipment, the roll angle between the floor of the vehicle and the horizontal 
does not exceed 5.7 degrees.

(2) It is demonstrated when positioned on a track with a uniform 7-inch superelevation, no wheel unloads to a value less than 60% of its static value on perfectly level track 
and, for passenger-carrying equipment, the angle, measured about the roll axis, between the floor of the vehicle and the horizontal does not exceed 8.6 degrees.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-07 - Actual Superelevation (Ea)

Attachment for SR 3-07 . Type: Figure - Equilibrium superelevation with standard gauge

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.329 3-07 INF_4.2.7Actual Superelevation (Ea) Track cant
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Attachment for SR 3-07 . Type: Figure - Equilibrium superelevation for small angles
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Superelevation is the maximum difference in height between outer and inner rails, measured at the center of the rail head surface. Superelevation is used to counteract, or 
partially counteract the centrifugal force acting radially outward on a train when it is traveling along the curve. A state of equilibrium is reached when the centrifugal force 
acting on a train is equal to the counteracting force pulling on a train by gravity along the superelevated plane of the track.
The benefits of superelevation are:  improved ride quality, reduced rail and equipment wear.
In rail design there are three types of superelevation:

Design Criteria

Attachment for SR 3-07 . Type: Figure - Equilibrium superelevation
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• Equilibrium Superelevation (e in feet or E in inches)
• Actual Superelevation (Ea)
• Unbalanced Superelevation (Eu)

Equilibrium speed on a curve is the speed at which the resultant of the weight and the centrifugal force is perpendicular to the plane of the track.  Therefore, the components 
of the centrifugal force and the weight in the plane of the track are balanced. If it were possible to operate all classes of traffic at the same speed on a curve, the ideal 
condition for smooth riding and minimum rail wear would be obtained by superelevating for equilibrium. However; curved track must handle several classes of traffic 
operating at various speeds, which results in slow trains causing more than normal wear on the inside rail and high-speed trains more on the outside rail.

For high-speed rail with standard gauge, equilibrium superelevation shall be defined by the following formula:

[See attachment]

For small angles, where the sine and the tangent are approximately equal, the formula above will give essentially correct theoretical equilibrium superelevation for the outer 
rail of curves. The vehicle is said to be at balance speed if the track has a superelevation equal to the equilibrium superelevation, E for the corresponding D and V values, 
meaning that the vehicle does not lean out or into the curve and the vertical wheel forces on both rails are equal. 

From the foregoing may be derived the simplified formula:

(See Attachment)

Equilibrium superelevation (E) is also expressed as follows:

(See Attachment)

Actual superelevation (Ea) shall be accomplished by maintaining the top of the inside (or low) rail at the “top of rail profile” while raising the outside (or high) rail by an amount 
of the actual superelevation. The inside rail is designated as the “grade rail” and the outside rail is designated as the “line rail”.

The actual superelevation shall be determined to the nearest 1/4 inch by the formulas above. For any curve calculation on the main line which yields less than 1/4 inch of the 
required superelevation, 1/4 inch shall be specified.

Slower speed tracks, such as yard and non-revenue tracks, and curves within special trackwork shall not be superelevated.

CFR Sections addressed by this CHSTP System Requirement
CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.329:  Curves, elevation and speed 
limitations

The value specified for CHSTP actual superelevation complies with 49CFR. Tolerances (design, construction and maintenance) will be addressed in a 
separate section.
213.329 (a)   CHSTP System Requirement 3-07 is equivalent to 49CFR requirement
213.329 (b)   this requirement is addressed by CHSTP System Requirement 3-06
213.329 (c)   this requirement is addressed by CHSTP System Requirement 3-06
213.329 (d)   CHSTP System Requirement 3-07 adopts 49CFR requirement
213.329 (e)   this requirement is addressed by CHSTP Operations System Requirement ????
213.329 (f)  this requirement is addressed by CHSTP Operations System Requirement ????

No exceptions taken

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI INF_4.2.7 : 

No exceptions taken.
CHSTP complies with TSI

TSI Incorporation Comment
Track cant

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Chapter 17AREMA AREMA 2005 ELEVATION

Chapter 17
High Speed Rail 
Systems Part 3, Section 
3.5.7.4

AREMA AREMA 2005 ACTUAL SUPERELEVATION AREMA indicates that 6" is the maximum achievable value 
of actual superelevation but it also clarifies that for ballast-
less track higher values may be achievable. TSI has 
proven applied record of 7" superelevation on both ballast 
and ballast-less tracks.

Chapter 5, Part 3, SectioAREMA AREMA 2005 ELEVATION OF CURVES (1962)
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Unbalanced superelevation on curves shall not exceed 3 inches.

Unbalanced superelevation on curves shall not exceed 3 inches.  Turnouts on main tracks and station tracks shall not be placed on curves.  If as an exception, turnouts are 
placed on curved track, the superelevation shall be zero and the unbalance superelevation on the through track shall be limited to no more than 2 inches.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-08.1 - Unbalanced Superelevation on plan track and on the through 
route of switches and crossings

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.329 3-08.1 INF_4.2.8.2Unbalanced Superelevation on plan track and on 

the through route of switches and crossings
Abrupt change of cant deficiency on diverging 
track of switches

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.329:  Curves, elevation and speed 
limitations

49CFR does not regulate unbalanced superelevation on curves and on curves containing turnouts or rail expansion joints. CHSTP System Requirements 
adopts 49CFR § 213.329 (b).

Basis of Equivalency

TSI INF_4.2.8.2 : 

All these values are higher than the 3 inch limit to be used on the CHSTP.  Most are also higher than the 4 inch limit that FRA will permit subsequent to 
successful testing of the vehicles that will be used

TSI Incorporation Comment
Abrupt change of cant deficiency on diverging track of switches

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 5

AREMA AREMA Section 3.4, Speeds of Trains 
Through Level Turnouts

Table 3-3 was not included, as straight switch point 
turnouts will not be used in tracks of the high speed 
railroad.

Caltrain Design Criteria, 
Chapter 2

Peninsula 
Corridor Joint 
Powers Board 
(PCJPB)

Peninsula Corridor 
Joint Powers 
Board (PCJPB)

2.1 Speeds Through Turnouts 
and Crossovers

The Caltrain Nos. 10, 14, and 20 turnouts are longer than 
and have switch point entry angles about half of that of the 
AREMA standard curved point turnouts of the same 
numbers.  The No. 8 turnout is an AREMA standard 
straight switch point geometry turnout

Chapter 17
High Speed Rail 

AREMA AREMA 2005 3.5.7.3  Elevation
3.5.7.4  Actual Superelevation

Chapter 17
High Speed Rail Systems Part 3, Section 3.5.7.3
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Chapter 5, Part 3, SectioAREMA AREMA 2005 ELEVATION OF CURVES Chapter 5, Part 3, Section 3.3.1
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Abrupt change of unbalanced superelevation on curves through the diverging track of turnouts on CHSTP shall not exceed 4.5 inches per second.

Turnouts for high speed operation shall be designed for an unbalance of 3 inches with a spiral on the switch end to a radius such that the transition at the switch point shall 
not exceed 4.5 inches per second.  A spiral shall be placed on the frog end if the curve does not continue beyond the turnout.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-08.2 - Abrupt change of unbalanced superelevation on diverging track 
of switches

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.133 3-08.2 INF_4.2.8.2Abrupt change of unbalanced superelevation on 

diverging track of switches
Abrupt change of cant deficiency on diverging 
track of switches

213.329 INF_4.2.8.2 Abrupt change of cant deficiency on diverging trac

213.353 INF_4.2.8.2 Abrupt change of cant deficiency on diverging trac

CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.133:  Turnouts and track crossings generally

Contents relate only to fastenings and maintenance standards.
Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.329:  Curves, elevation and speed 
limitations

49CFR does not regulate the subject covered in this SR.
The abrupt change  in superelevation at the switch point is within the limits of the requirements of International Union of Railways (UIC) Leaflet 711, 
Geometry of Points  and Crossings with UIC Rails Permitting Speeds of 100 km/h or more on the Diverging Track.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.353:  Turnouts, crossovers, and lift 
rail assemblies or other transition devices on moveable bridges

49CFR does not regulate the subject covered in this SR.
The abrupt change  in superelevation at the switch point is within the limits of the requirements of International Union of Railways (UIC) Leaflet 711, 
Geometry of Points  and Crossings with UIC Rails Permitting Speeds of 100 km/h or more on the Diverging Track.

Basis of Equivalency

TSI INF_4.2.8.2 : 

These values all give lateral accelerations in excess of 0.05 g.  These values appear to consider the entry jerk at higher speeds and therefore lead to the use of 
transition geometry switch point, even though not so stating.

TSI Incorporation Comment
Abrupt change of cant deficiency on diverging track of switches
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Other Regulations / Guidance

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 5, Part 3

AREMA AREMA Section 3.4, Speeds of Trains 
Through Level Turnouts

Table 3-3 was not included, as straight switch point 
turnouts will not be used in tracks of the high speed 
railroad.

Caltrain Design Criteria, 
Chapter 2

Peninsula 
Corridor Joint 
Powers Board 
(PCJPB)

Peninsula Corridor 
Joint Powers 
Board (PCJPB)

2.1 Speeds Through Turnouts 
and Crossovers

The Caltrain Nos. 10, 14, and 20 turnouts are longer than 
AREMA standard turnouts and have switch point entry 
angles about half of that of the AREMA standard curved 
point turnouts of the same numbers.  The Caltrain No. 8 
turnout is an AREMA standard straight switch point 
geometry turnout

DB standard high-speed 
turnouts

VAE Aktlenge-
sellschaft

VAE Aktlenge-
sellschaft

DBAG High Speed Turnouts with 
Switch End Spirals

These turnout designs consider Jerk at both ends of the 
turnout.
These turnouts formed the basis for the high speed 
turnout designs used in the Taiwan High Speed Railway

UIC-711 UIC  
(international 
Union of 
Railways)

 UIC  (international 
Union of Railways)

0 - General
1 - Switch with Simple Diverging 
Track
2 - Switch Laid in the Form of 
Crossovers
3 - Geometric Form - Other 
Recommendations
4 - Choice of Switches
5 - Remarks

This Leaflet predates the TSI requirements.  The 
requirements in this Leaflet do not consider the effects of 
Jerk at the switch point, but do consider the jerk at the 
frog end for crossovers, only.  
 Part 2. b) presents defined limits for this jerk, the specific 
statement being:
For an ordinary vehicle, the variation rate must, for 
example, be less than 125 mm/s (exceptionally 150 
mm/s).  It is calculated in relation to the time taken to pass 
over the length of the straight track, plus the length of the 
vehicles wheelbase.
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A consistent wheel-rail interface shall be provided.

The wheel-rail interface is fundamental to the dynamic running behavior of a railway vehicle. 
The wheel tread is normally selected by the equipment supplier.  The S1002 wheel defined in EN 13715 and the APTA 220 wheel defined in APTA SS-M-015-06 appear to 
both have optimum or near optimum tread profiles.   
The best rail head shape to be used in conjunction with the wheel tread listed is that of the 141 RE, which is readily available in the US

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-09 - Equivalent conicity

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-09 INF_4.2.9Equivalent conicity Equivalent conicity

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement.
Basis of Equivalency

TSI INF_4.2.9 : 

Consideration of equivalent conicity from the track perspective shall be included in the design and maintenance of all high speed tracks.
As an exception to the TSI requirement, this consideration shall include high speed tracks through turnouts, and also include the track on the diverging side of 
the turnout where the diverging speed is 80 mph or greater.

TSI Incorporation Comment
Equivalent conicity

Interfaces between this CHSTP System Requirement and others, with comment
4.2.3.4.    Rolling stock Dynamic Behaviour
  . . . .
4.2.3.4.4. Wheel/rail interface
The wheel-rail interface is fundamental for safety against derailment and for explaining the dynamic running behaviour 
of a railway vehicle.

3-09 5-03.4>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify equivalent conicity.3-09 5-03.4<<

Equivalent Conicity3-09 3-11<<
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None

For the Infrastructure portion:
The wheel-rail interface may be defined as the equivalent conicity.  Conicity is the cross slope of the wheel tread as compared to a cylindrical tread.  As applied to the rail, it 
is the cross slope of the rail head at the point of contact of the wheel tread.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-09.1 - Definition

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-09.1 INF_4.2.9.1Definition Definition

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement
Basis of Equivalency

TSI INF_4.2.9.1 : 

Not incorporated.  This system requirement addresses conicity from the rail side, but the definition is presented from the wheel side, which will be covered in the 
Rolling Stock System Requirements.
This clause is identical to High Speed Rolling Stock TSI clause 4.2.3.4.6.

TSI Incorporation Comment
Definition

Interfaces between this CHSTP System Requirement and others, with comment
Defines wheel properties.4.2.3.4.6  is identical to Infrastructure TSI clause 4.2.9.13-09.1 5-03.4>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Rolling Stock TSIThe American Pub Rolling Stock TSI None.
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None

The following wheels will satisfy conicity requirements when operated on 141RE rails or 136RE (8 inch crown) rails set at an inclination of 1:40 or 1:30 .
-�S1002 and GV 1/40th in accordance with EN 13715:2006 
-�APTA 220 in accordance with APTA SS-M-015-06, which is based on the AAR-1B wheel (AAR S-669)  
Of these wheels listed, the specific wheel selected may be left to the vehicle manufacturer.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-09.2 - Design values

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-09.2 INF_4.2.9.2Design values Design values

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement.
Basis of Equivalency

TSI INF_4.2.9.2 : 

No exception taken to equivalent conicity limit values given in Table 1.
The EN S1002 and GV 1/40th and the APTA 220 and APTA 240 wheel profiles all meet the requirements of Table 1 when applied to 141 RE rail set at 
inclinations of 1:40 or 1:30.
See Annex M of Rolling Stock TSI for definition of SR. (Copied below.) (SR is the distance between flange gauging points defined as back to back of wheels plus 
twice the nominal flange thicknesses.  Given the standard 1360 mm European back to back distance, flange thicknesses is either 30 mm or 33 mm.  
The “Base Profile” flange thickness in EN 13715 is 32.5 mm
The High Speed Rolling Stock TSI gives a different set of conicity limit values from those in Table 1. See Rolling Stock TSI 4.2.3.4.7, Table 3.  The same wheel-
rail combinations listed above meet the requirements of this Table 3.

TSI Incorporation Comment
Design values

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

APTA SS-M-015-06 
Standard for Wheel 
Flange Angle for 
Passenger Equipment

American Public 
Transportation 
Association

AAR Manual of Standards and 
Recommended Practices, Section 
G, Figure B.12, AAR-1B Narrow 
Flange Contour for Freight Car 

While titled as the “Standard for Wheel Flange Angle, this 
standard defines the entire wheel tread.  
Amtrak uses the AAR 1B wheel profile on the Acela and 
other equipment operated on the Northeast Corridor.
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BS EN 13715:2006
Incorporating 
Corrigendum No.

European 
Standard

Railway applications — 
Wheelsets and bogies — Wheels 
— Wheels tread

This standard provides the details for rail vehicles 
acceptable for interline operation in Europe. 
Due to the complexity of this Euronorm, only certain 
applicable portions are extracted and some associated 
explanations are provided with those.  There is 
considerable variation permitted but limited number of 
shapes and dimensions listed as preferred.
Since it is anticipated that the supplier of the vehicles will 
either recommend or insist upon a specific wheel profile, 
the discussion and analysis here is primarily for 
information and to determine appropriateness for the use 
of these wheels on the proposed rail section.  

Wheel treads:  Of the three wheel profiles listed, only the 
S1002 and 1/40th outlines will be illustrated and used to 
compare with other commonly used wheel outlines
Since the EPS profile is not included in the TSI’s it is not 
discussed further.
Flanges:   There is a family of flange widths, defined as 
the distance e, varying in width from 28.5 mm to 32.5 mm 
in 0.5 mm steps.  For these various flange widths there 
are three defined flange heights, 28, 30, and 32 mm.
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In addition to the minimum and maximum values allowed for track gauge, the average track gauge through any given 500 feet of track on straight track and tracks with 
degree of curve of 0 degrees 10 minutes or less (radius of curve of 34,377.5 feet or more) shall be maintained to be no less than:
(See attachment)

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-09.3 - In service values

Attachment for SR 3-09.3 . Type: Table - Minimum track guage
Speed range 

(mph) 
Minimum average 

gauge (inches) 
90 < V = 110 56.15 inches 

110 < V = 125 56.20 inches 
125 < V = 160 56.25 inches 
160 < V = 200 56.30 inches 

200 < V 56.35 inches 
 

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.307 3-09.3 INF_4.2.9.3In service values In service values

INF_4.2.9.3.1 Minimum values of mean track gauge

INF_4.2.9.3.2 Actions to be taken in case of ride instability

213.323 INF_4.2.9.3 In service values

INF_4.2.9.3.1 Minimum values of mean track gauge

INF_4.2.9.3.2 Actions to be taken in case of ride instability

213.327 INF_4.2.9.3 In service values

INF_4.2.9.3.1 Minimum values of mean track gauge

INF_4.2.9.3.2 Actions to be taken in case of ride instability

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-09.3 INF_4.2.9.3In service values In service values

INF_4.2.9.3.1 Minimum values of mean track gauge

INF_4.2.9.3.2 Actions to be taken in case of ride instability
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In addition to the minimum and maximum values allowed for track gauge, the average track gauge through any given 500 feet of track on straight track and track with curves 
of 30,000 feet radius and above shall be no less than:
Speed range (mph)�Minimum average gauge (inches)
V ≤ 110�56.25 inches
110 < V ≤ 125�56.30 inches
125 < V ≤ 160�56.35 inches
160 < V ≤ 200�56.40 inches
200 < V�56.45 inches
These values are for newly installed track.  Maintenance values shall be determined based on operating experience and the values for tracks in service shall be defined so as 
to prevent any instability in wheel tracking or other ride quality issues.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.307:  Class of track: operating 
speed limits

49CFR does not regulate the topic addressed in this CHSTP System Requirement.  CFR does not regulate minimum average track gauge, but only 
absolute minimum track gauge.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.323:  Track gage

213.323 does not provide any requirement that applies to a long section of track.  The only portion that applies to sections of track longer than the unit 
length of a single measured segment is 213.327 (c).

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.327:  Alignment

213.327 (c) states that it applies only to three or more non-overlapping deviations occurring within a section of five times the measured chord length.  
Therefore, it does not apply to multiple variations in track gage. 

However, it could reasonably be extrapolated to apply to deviations in track gauge, making it the nearest equivalent in the CFR to the TSI requirement.

Basis of Equivalency

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement.  CFR does not regulate minimum average track gauge, but only 
absolute minimum track gauge

Basis of Equivalency

TSI INF_4.2.9.3 : 

TSI adopted with modifications to place requirement brakes at speed limits thresholds defined in the CFR.
This requirement relates only to maintenance of track gauge. Some rounding of these values will be used in setting the Design Criteria.
Conversion to US Customary units: Minimum value of mean gauge over 328 ft in service, on straight track and in curves of radius R > 32,800 ft.
Speed (mph)�Min. avg. gauge
V ≤ 100 �Not required
100 < V ≤ 124�56.30 inches
124 < V ≤ 143�56.30 inches
143 < V ≤ 155�56.38 inches
155 < V ≤ 174�56.42 inches
174 < V ≤ 186�56.46 inches
V > 186�56.46 inches
Note:  Values appear extremely tight.

TSI Incorporation Comment
In service values

TSI INF_4.2.9.3.1 : 

TSI adopted with modifications to place requirement brakes at speed limits thresholds defined in the CFR.
This requirement relates only to maintenance of track gauge. Some rounding of these values will be used in setting the Design Criteria.
Conversion to US Customary units: Minimum value of mean gauge over 328 ft in service, on straight track and in curves of radius R > 32,800 ft.
Speed (mph)�Min. avg. gauge
V ≤ 100 �Not required
100 < V ≤ 124�56.30 inches
124 < V ≤ 143�56.30 inches
143 < V ≤ 155�56.38 inches
155 < V ≤ 174�56.42 inches
174 < V ≤ 186�56.46 inches
V > 186�56.46 inches
Note:  Values appear extremely tight.

TSI Incorporation Comment
Minimum values of mean track gauge
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Other Regulations / Guidance

TSI INF_4.2.9.3.2 : 

TSI adopted with modifications to place requirement brakes at speed limits thresholds defined in the CFR.
This requirement relates only to maintenance of track gauge. Some rounding of these values will be used in setting the Design Criteria.
Conversion to US Customary units: Minimum value of mean gauge over 328 ft in service, on straight track and in curves of radius R > 32,800 ft.
Speed (mph)�Min. avg. gauge
V ≤ 100 �Not required
100 < V ≤ 124�56.30 inches
124 < V ≤ 143�56.30 inches
143 < V ≤ 155�56.38 inches
155 < V ≤ 174�56.42 inches
174 < V ≤ 186�56.46 inches
V > 186�56.46 inches
Note:  Values appear extremely tight.

TSI Incorporation Comment
Actions to be taken in case of ride instability

Interfaces between this CHSTP System Requirement and others, with comment
No relevant statements3-09.3 5-03.4>>
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-10 - Track Geometrical Quality and limits on isolated defects

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.301 3-10 INF_4.2.10Track Geometrical Quality and limits on isolated 

defects
Track Geometrical Quality and limits on isolated 
defects

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.303 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.305 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.307 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.309 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.311 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge
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RST_4.2.3.4 Rolling stock dynamic behaviour

213.317 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.319 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.321 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.323 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.327 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.329 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour

213.331 INF_4.2.10 Track Geometrical Quality and limits on isolated de

INF_4.2.7 Track cant

INF_4.2.8 Cant deficiency
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Track meeting all the following requirements permits a maximum allowable operating speed of 250 mph.
Track gage.
(a) Gage is measured between the heads of the rails at right-angles to the rails in a plane five-eighths of an inch below the top of the rail head.
(b) Gage shall be within the limits prescribed in the following table: (See attachment)
Curves, elevation and speed limitations.
(a) The maximum crosslevel on the outside rail of a curve shall not be more than 7 inches. The outside rail of a curve shall not be more than ¼ inch lower than the inside rail.
(b) The maximum allowable operating speed for each curve is determined by the following formula: (See Attachment)
Where—
Vmax= Maximum allowable operating speed (miles per hour).
Ea= Actual elevation of the outside rail (inches)1 .
R = Radius of Curve (feet)2 .
3 = 3 inches of unbalance.
(c) For rolling stock meeting the requirements specified in paragraph (d) of this section, the maximum operating speed for each curve may be determined by the following 
formula: (See Attachment)
Where—
Vmax= Maximum allowable operating speed (miles per hour).
Ea= Actual elevation of the outside rail (inches)1 .
R = Radius of Curve (feet)2 .
Eu= Unbalanced elevation (inches).
Footnotes for (b) and (c):
1 Actual elevation for each 155 foot track segment in the body of the curve is determined by averaging the elevation for 10 points through the segment at 15.5 foot spacing. If 
the curve length is less than 155 feet, average the points through the full length of the body of the curve. If Eu exceeds 4 inches, the Vmax formula applies to the spirals on 
both ends of the curve.
2 Radius of curvature is determined by averaging the radius of curvature over the same track segment as the elevation.
Track surface.
(a) For a single deviation in track surface, each owner of the track to which this subpart applies shall maintain the surface of its track within the limits prescribed in the 
following table: 
(b) For three or more non-overlapping deviations in track surface occurring within a distance equal to five times the specified chord length, each of which exceeds the limits in 
the following table, each owner of the track to which this subpart applies shall maintain the surface of the track within the limits prescribed for each deviation:

Alignment.
(a) Uniformity at any point along the track is established by averaging the measured mid-chord offset values for nine consecutive points centered around that point and which 
are spaced according to the following table: (See Attachment)
(b) For a single deviation, alignment shall not deviate from uniformity more than the amount prescribed in the following table: (See Attachment)
(c) For three or more non-overlapping deviations from uniformity in track alignment occurring within a distance equal to five times the specified chord length, each of which 
exceeds the limits in the following table, each owner of the track to which this subpart applies shall maintain the alignment of the track within the limits prescribed for each 
deviation: (See Attachment)

CHSTP System Requirement Text

Attachment for SR 3-10 . Type: Table - Table - limits of gage

INF_4.2.9.3.1 Minimum values of mean track gauge

RST_4.2.3.4 Rolling stock dynamic behaviour
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Attachment for SR 3-10 . Type: Table - Table - Chord length spacing
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Attachment for SR 3-10 . Type: Table - Table - Single Deviation
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Attachment for SR 3-10 . Type: Table - Table - Multiple Deviations
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Attachment for SR 3-10 . Type: Figure - Curves, Elev & Speed Limitations - Paragraph B  Max  Operating Speed
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Attachment for SR 3-10 . Type: Figure - Curves, Elev & Speed Limitations - Paragraph C Max  Operating Speed
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PART A:  Standards for Construction of New Track for 220 mph to 250 mph operation
Track meeting all the following requirements permits a maximum allowable operating speed of 250 mph.
General.
New track shall be located within no more than one-eighth inch of its design location horizontally and vertically.  Point of change in horizontal and vertical alignment shall be 
located within 1 inch of their design location.
Track gage.

Design Criteria

Attachment for SR 3-10 . Type: Table - Track Surface Deviations
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(a) Gage is measured between the heads of the rails at right-angles to the rails in a plane five-eighths of an inch below the top of the rail head.
(b) Gage shall be 4’-8 ½” plus or minus one-eighth inch. 
Alignment.
(a) Uniformity at any point along the track is established by averaging the measured mid-chord offset values for nine consecutive points centered around that point and which 
are spaced according to the following table:

CFR Sections addressed by this CHSTP System Requirement
CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.301:  Scope of subpart

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.303:  Responsibility for compliance

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.305:  Designation of qualified 
individuals; general qualifications

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.307:  Class of track: operating 
speed limits

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.309:  Restoration or renewasl of 
track under traffic conditions

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.311:  Measuring track not under 
load

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.317:  Waivers

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.319:  Drainage

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.321:  Vegetation

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.323:  Track gage

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.327:  Alignment

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.329:  Curves, elevation and speed 
limitations
Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.331:  Track surface

CHSTP System Requirement adopts the format and concepts of the 49CFR section.  The limits of defects in the System Requirement are smaller than 
those in 49CFR213, as the CFR does not consider speeds over 200 mph.

Basis of Equivalency

TSI INF_4.2.10 : 

These paragraphs consist only of definitions. 
Only 4.2.10.4.1 and 4.2.10.4.1 provide any definitive limits.
The set-up of 49CFR213, the FRA Tack Safety Standards is quite different.  
Rather than the concept of “Alert”, ”Intervention”, and “Immediate Action” levels, the FRA defines the allowable speed for various magnitudes of the defects.
49 CFR 213, Subpart G contains defined limits for these various track defects, plus a number of others.  The requirements in Subpart G are compared with the 

TSI Incorporation Comment
Track Geometrical Quality and limits on isolated defects
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Other Regulations / Guidance

various requirements in 4.10.4 below:
The TSI “tops out” at 350 km/h = 218 mph and the CFR “tops out” at 200 mph, both of which are lower than the proposed design speed.  Comparison is made 
between the top values for the two systems.

Twist is called crosslevel in the CFR.  A fixed chord of 62 feet is used in the CFR.  The maximum crosslevel deviation is 1 ½ inches, considerably higher than the 
TSI.  A value more generous than that given in the TSI will be allowed as a safety limit, and values more in line with those in the TSI will used for design and 
maintenance limits

Gauge variation in the 49CFR213 (§213.323) is limited to minus ¼ inch and plus ¾ inch for the 160 to 200 mph case.  The lower bound is very close to the TSI 
and the upper bound is tighter than the TSI for V > 230 km/h.  The CFR is more stringent than the TSI.  Limitations on gauge shall be as given in the CFR

TSI INF_4.2.7 : 

Note that maximum allowed superelevation is 
180 mm = 7.09 inch 
for general service and 
200 mm = 7.87 inches 
for passenger only lines
These limits are above the 7 inch limit proposed.

TSI Incorporation Comment
Track cant

TSI INF_4.2.8 : 

All these values are higher than the 3 inch limit to be used on the CHSTP.  Most are also higher than the 4 inch limit that FRA will permit subsequent to 
successful testing of the vehicles that will be used.
The reason for the significant reduction in allowed deficiency above 300 km/h is not given, nor does there appear to be any reason in track-train dynamics to do 
so.  Neither is there any apparent reason for the increasingly small limits as speed go above 160 km/h.  No such reduction is required in the Shinkansen design 
criteria.  The limit (3.15 inches) for above 300 km/h (186 mph) is slightly greater than the 0.05g = 3 inches limitation.  Three inches will remain the design limit, 
but should not define either the maintenance limit or the safety limit.

TSI Incorporation Comment
Cant deficiency

TSI INF_4.2.9.3.1 : 

This limitation appears to be intended to be a ride quality / smoothing issue.
TSI Incorporation Comment

Minimum values of mean track gauge

TSI RST_4.2.3.4 : 
TSI Incorporation Comment

Rolling stock dynamic behaviour

Interfaces between this CHSTP System Requirement and others, with comment
Maintenance Rules3-10 3-34>>

Operating Rules3-10 3-33>>
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4.2.3.4. Rolling stock dynamic behaviour3-10 5-14.7>>

All included in 3-103-10 3-10.4>>

Professional competences3-10 3-35>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify track geometrical quality and limits on isolated defects.3-10 5-03.4<<

Track geometrical quality and limits on isolated defects3-10 5-07.4<<
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The rail seat shall provide for rail inclination within the range of 1:20 to 1:40 ±5 toward the center line of mainline tracks and mainline turnouts.  The following exception is 
permitted in Switches and Crossings: The rail seat inclination may be provided by the shape of the active part of the rail head profile.

The rail seat shall provide for rail inclination of 1:40 toward center line of mainline tracks and mainline turnouts.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-11 - Rail inclination

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-11 INF_4.2.11Rail inclination Rail inclination

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

There is no CFR requirement for rail seat inclination.
Basis of Equivalency

TSI INF_4.2.11 : 

4CHSTP SR complies with TSI as follows:
a)�CHSTP SR incorporates the tolerance level of ±5 allowed by AREMA. No other exceptions taken

b)�Exceptions taken as follows:
CHSTP SR  does not allow an exception for  tracks without inclination to switches and crossings where mainline speeds is lower than 250km/hr (155mph) 
because this SR is intended for high speed operation of above 200 mph.  Also, the TSI exceptions are based on interoperability on existing, lower speed lines.

TSI Incorporation Comment
Rail inclination

Interfaces between this CHSTP System Requirement and others, with comment
Equivalent Conicity3-11 3-09>>

Railhead Profile3-11 3-37.1>>

Rolling Stock Dynamic Behavior3-11 5-03.4>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify rail inclination.3-11 5-03.4<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Volume 1Chapter 5 
TrackPart 1Tie 

AREMA The rail seat shall provide for cant 
of 1:40, ±5, toward center line of 

CHSTP System Requirement is in full compliance with 
AREMA.
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-12 - Switches and crossings

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.133 3-12 INF_4.2.12Switches and crossings Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

213.135 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

213.137 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

213.139 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

213.141 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

213.143 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

213.353 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

213.355 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking
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Turnouts and track crossings for High Speed Rail tracks - General.
a) �In turnouts and track crossings, the fastenings shall be intact and maintained so as to keep the components securely in place. Also, each switch, frog, and guard rail shall 
be kept free of obstructions that may interfere with the passage of wheels.
(b) �Track shall be equipped with rail anchoring through and on each side of track crossings and turnouts, to restrain rail movement affecting the position of switch points and 
frogs. Elastic fasteners designed to restrict longitudinal rail movement are considered rail anchoring.
(c)�Each flangeway at turnouts and track crossings shall be at least 1½ inches wide.
(d) �There shall be no fixed frogs in high speed rail tracks.
(e) �There shall be no road crossings or rail to rail crossings in main tracks.  Rail crossings may be used in main only in crossovers between main tracks.
1.  Switches.
(a)�Each stock rail shall be securely seated in switch plates, but care shall be used to avoid canting the rail by overtightening the rail braces.
(b)�Each switch point shall fit its stock rail properly, with the switch stand in either of its closed positions to allow wheels to pass the switch point. Lateral and vertical 
movement of a stock rail in the switch plates or of a switch plate on a tie shall not adversely affect the fit of the switch point to the stock rail.
(c)�Each switch shall be maintained so that the top of the switch rail shall be within one-eighth inch of the top of the stock rail.
(d)�The heel of each switch rail shall be welded.  If temporarily bolted, the heel shall be secure and the bolts in the heel shall be kept tight.
(e)�Each switch stand and connecting rod shall be securely fastened and operable without excessive lost motion.
(f)�Each throw lever shall be maintained so that it cannot be operated with the lock or keeper in place.
(g)�Each switch position indicator shall be clearly visible at all times.
(h)�Each hand operated switch shall be equipped with a redundant operating mechanism for maintaining the security of switch point position.
(i)�Broken or cracked switch point rails shall be replaced.
(j)�Chipped or worn switch points shall be repaired or replaced. Metal flow shall be removed to insure proper closure.
2.  Frogs.
(a) �The flangeway depth measured from a plane across the wheel-bearing area shall not be less than 1½ inches.
(b) �Where frogs are designed as flange-bearing, flangeway depth shall not be less than seven-eighths inch.
(c) �Self-guarded frogs shall not be used in tracks that will be used by high-speed equipment.
3.  Spring rail frogs.
(a) �The outer edge of a wheel tread shall not contact the gage side of a spring wing rail.
(b) �The toe of each wing rail shall be solidly tamped and fully and tightly bolted.
(c) �Each frog with a bolt hole defect or head-web separation shall be replaced.
(d) �Each spring shall have compression sufficient to hold the wing rail against the point rail.
(e) �The clearance between the hold-down housing and the horn shall not be more than one-fourth of an inch.

CHSTP System Requirement Text

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.327 3-12 INF_4.2.12Switches and crossings Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics

236.334 INF_4.2.12 Switches and crossings

INF_4.2.12.1 Means of detection and locking

INF_4.2.12.2 Use of swing noses

INF_4.2.12.3 Geometrical characteristics
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4.  Frog guard rails and guard faces; gages:  
(a) �The guard check and guard face gages in frogs shall be within the following prescribed limits --
(1)�Guard check gage:  Distance between the gage line of a frog to the guard line1 of its guard rail or guarding face, measured across the track at right angles to the gage 
line2, shall not be less than:--. 4’-6 ½”
(2)�Guard face gage:  The distance between guard lines1, measured across the track at right angles to the gage line2, shall not be more than:-- 4’-5”.
FOOTNOTES:
1 A line along that side of the flangeway which is nearer to the center of the track and at the same elevation as the gage line.
2 A line 5/8 inch below the top of the center line of the head of the running rail, or corresponding location of the tread portion of the track structure.
(See attachment)
5.  Locking and Detection for switch points, movable point frogs, or split point derails.
(a) �Switches, movable-point frogs, or split-point derails shall be equipped with a lock rod 
(b) �The lock rod shall be maintained so that it can not be locked when the point is open three-eighths inch or more.
(c) �Point detector shall be maintained so that when switch mechanism is locked in normal or reverse position, contacts cannot be opened by manually applying force at the 
closed switch point..
(d) �Point detector circuit controller shall be maintained so that the contacts will not assume the position corresponding to switch point closure if the switch point is prevented 
by an obstruction from closing to within one-fourth inch where latch-out device is not used, or to within three-eighths inch where latch-out device is used

Attachment for SR 3-12 . Type: Figure - Guard check/face guage - Plan view
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Design Criteria

Attachment for SR 3-12 . Type: Figure - Guard check/face guage - Section view
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Switch Points:
*  Switch point details shall be in accordance with AREMA Detail 5100.  
*  Switch point rise shall not be used.  The plane of the top of the switch rail shall aligned with the plane of the top of the stock rail.
Types of Frogs:
*  All turnouts in tracks having design speeds above 125 mph shall have swing nose frogs.  The minimum size turnout in these tracks shall be No. 20.
*  All turnouts designed for speeds of 60 mph or higher on the diverging track shall have swing nose frogs.
*  All turnouts in main tracks and station tracks shall have closed frogs, except for those turnouts where traffic over the diverging side is in excess of 30% of the total traffic 
over the frog.
*  Rail bound manganese fixed frogs shall be used in turnouts in tracks where the design speed is 80 mph or less and where the traffic on either side is more than 30% of the 
total traffic over the turnout.
*  Rail bound manganese fixed frogs shall be used in all turnouts in yard tracks, storage tracks, and any other tracks that are low speed and lightly trafficked.
CHSTP System Requirements 3-12 are primarily maintenance related and therefore have no further associated design criteria.

CFR Sections addressed by this CHSTP System Requirement
CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.133:  Turnouts and track crossings generally

CHSTP Requirements are equivalent to 49CFR requirements, with the exception that the “switch rise” necessary to meet the requirements of 213.135 (c) 
to permit passage of wheels near the ¼ inch limit of hollow wear allowed in the AAR Interchange Rules.  A restriction on allowing vehicles with hollow 
worn wheels will be in place so as to render switch rise unnecessary.
Switch point closure limits and locking and detection of switch point position are speed-independent.

213.135 to 213.143 is included to provide general requirements and general information concerning turnout requirements and to provide the defining 
sketches for guard gage given in the CFR.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.135:  Switches

CHSTP Requirements are equivalent to 49CFR requirements, with the exception that the “switch rise” necessary to meet the requirements of 213.135 (c) 
to permit passage of wheels near the ¼ inch limit of hollow wear allowed in the AAR Interchange Rules.  A restriction on allowing vehicles with hollow 
worn wheels will be in place so as to render switch rise unnecessary.
Switch point closure limits and locking and detection of switch point position are speed-independent.

Note the requirement of 213.135 (c): This requirement in combination with the allowed ¼ inch limit of hollow wear in the AAR Interchange Rules is the 
basis for the AREMA standard that the switch rail will be ¼ inch higher than the stock rail at the point of transfer of wheel load between switch rail and 
stock rail.  This “switch rise” results in a relatively gently bump in the ride over every switch point.  In order to eliminate this requirement from switches on 
the HSR system, it will be necessary to restrict the wheel conditions of cars entering the HSR system beyond that required in the AAR Interchange Rules.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.137:  Frogs
Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.139:  Spring rail frogs
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.143:  Frog guard rails and guard faces; gage
Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.353:  Turnouts, crossovers, and lift 
rail assemblies or other transition devices on moveable bridges

CHSTP Requirements are equivalent to 49CFR requirements, with the exception that the “switch rise” necessary to meet the requirements of 213.135 (c) 
to permit passage of wheels near the ¼ inch limit of hollow wear allowed in the AAR Interchange Rules.  A restriction on allowing vehicles with hollow 
worn wheels will be in place so as to render switch rise unnecessary.
Switch point closure limits and locking and detection of switch point position are speed-independent.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.355:  Frog guard rails and guard 
faces; gage
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.327:  Switch, movable-point frog or split-point derail

There are numerous provisions in 49CFR236 concerning switch operation, locking and detection beyond the examples given here.  The requirements of 
4.2.12.1, Means of detection and locking are met in this CFR.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.334:  Point detector
Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.141:  Self-guarded frogs
Basis of Equivalency

TSI INF_4.2.12 : 
TSI Incorporation Comment

Switches and crossings

TSI INF_4.2.12.1 : 

4.2.12.1:  Requirement covered in 49 CFR 236.  This part will be in the signaling and train control system
TSI Incorporation Comment

Means of detection and locking
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Other Regulations / Guidance

TSI INF_4.2.12.2 : 

4.2.12.2:  280 km/h = 174 mph.  No CFR 213 equivalent.  CHSTP sets a lower speed requirement.  For lower speeds turnouts with AREMA standard frog sizes 
may use spring rail frogs where the majority of the traffic is on one size.

TSI Incorporation Comment
Use of swing noses

TSI INF_4.2.12.3 : 

4.2.12.3:  Based on the requirements of 4.2.12.3, other than item 1, free wheel passage in switches, these provisions apply only in tracks where the track speed 
is under 174 mph, as tracks operated at higher speeds will not have fixed frogs..  Location where these dimensions apply is in Annex E of this TSI.
US Customary Units for metric values given, followed by comparison with the equivalent requirement in 49 CFR 213 and resolution of requirement.
1.�Maximum value of free wheel passage in switches: 1380 mm = 4’-6 3/8” . . . . >> No equivalent FRA requirement.  Based on use of spring switches in the US, 
there is no need for this requirement.  AREMA standard is switch point opening of 4½” minimum.  No free wheel passage requirement.  CHSTP more restrictive 
than TSI.<<
2.�Minimum value of fixed nose protection for common crossings, measured 14 mm = 9/16 inch below the running surface, . . . .>>FRA: Point of measurement of 
track gage, the measuring point of which is 5/8 inch below top of rail in Part 213, slightly lower.<<  1392 mm = 4’-6 13/16” . . . .>>FRA:  This item is defined as 
the Guard Check Gage and is required to “not be less than” 4’-6½” in 213.355 for all track speeds above 90 mph, FRA more restrictive than TSI<<
3.�Maximum value of free wheel passage at crossing nose: 4’-5 3/8”   . . . . >>FRA:  This item is defined as the Guard Face Gage in 213.143, and is required to 
“not be less than” 4’-5” in 213.355 for all track speeds above 90 mph.  FRA more restrictive than TSI<< 
Note:  Languages other than English removed from definitions in ANNEX E.
. . . .
4.�Maximum value of free wheel passage at check/wing entry:  1356 mm = 4’-63/8” . . . . >>No FRA equivalent.  Equivalent in AREMA is opening at end of guard 
rail, 3 ½”, leaving 4’-5” as equivalent offset.  More restrictive than TSI.<<
5.�Minimum flangeway width:  38 mm = 1 ½”. . . .>> Identical to FRA 213.353, however, due to the lower measuring point, the FRA minimum is slightly larger than
the TSI minimum. FRA more restrictive than TSI.<< 
6.�Maximum permissible unguided length:  equivalent to a 1 in 9 (tan � = 0.11, � = 60 20’) obtuse crossing with minimum 45 mm = 1¾” raised check rails 
associated with a minimum wheel diameter of 330 mm = 13” . . . .>> No FRA requirement.  AREMA Plan 820 minimum rigid crossing angle no smaller than No. 6 
(90 31’ 38”) with 1” high raised crossing guards for angles under 100 50’ 00”.  AREMA more restrictive than TSI.<<
7.�Minimum flangeway depth:  40 mm = 1 9/16” . . . .>>FRA:  213.137 requirement:  1 ½ inches.  FRA slightly less restrictive than TSI.  Difference insignificant.  
Use FRA.
8.�Maximum excess height of check rail:  70 mm = 2 ¾”. . .>>No FRA equivalent requirement.  AREMA Plan 820 maximum 1 inch high raised guard.  2¾” height 
is into AAR equipment outlines.  AREMA more restrictive than TSI. <<

TSI Incorporation Comment
Geometrical characteristics

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Portfolio Plan 
600B

AREMA Standard Flangeway Plan.
AREMA standards for the conditions given in the TSI are 
as follows:
1.�Free wheel passage in switches:  4 ¾ inch opening at 
the first throw rod.
2.�Fixed nose protection, measured 5/8” below the top of 
rail: 4’-65/8”
3.�Free wheel passage at crossing nose:  Measured 5/8” 
below the top of rail:  4’-4 ¾”.
4.�Free wheel passage at check / wing rail entry:  Based on
3 ½” opening at end of guard rail: 4’-5”
5.�Minimum flangeway width:  Standard flangeway width: 
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Interfaces between other CHSTP System Requirements and this one, with comment
Verify switches and crossings.3-12 5-03.4<<

Based on SR Text3-12 3-40<<

AREMA Portfolio Plan 
600B

AREMA 17/8“
6.�Crossing gap crossing angle:  Minimum: number 6 (90 
31’ 38”) with 1” high raised guards for angles under 100 
50’ 00”.
7.�Flangeway depth:  Standard flangeway depth:  17/8“
8.�Excess height of check rail:  Standard raised guard:  1”

UIC 716, Maximum 
Permissible Wear 
Profiles for Switches

International 
Union of Railways

This leaflet is primarily theoretical in nature.  Parts related 
to the effects of switch point entry angle and radius are 
copied.
Restated in US customary units, these number are:  
Radius = 623’, Play in track:  13.5 mm = 9/16”, and Fixed 
wheelbase:  7.38’
At the given values, a/R = 0.1184 and �/a = 0.003, and 
the total angle is 0.85 degrees, not 1 degree.  
Note two things here:
1.�The major component of approach angle in this example
is turnout curve radius.
2.�As the curve radius goes up, the approach angle 
decreases, increasing the safety margin.  
Turnouts in high speed tracks will have large radii, with 
associated small approach angles, thus become less 
prone to wheel climb of the switch points.  The proposed 
smallest turnout in the highest speed tracks will have a 
radius at entry of 10,000 feet, for which a/R = 0.00074, 
resulting in an entry angle on track with the same play of: 
0.21 degrees.
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Track system strength.
(a) Track, including turnouts, shall have sufficient vertical strength to withstand the maximum vehicle loads, both static and dynamic, generated at maximum permissible train 
speeds, superelevation, unbalanced superelevation and surface defects.  For purposes of this section, vertical track strength is defined as the track capacity to constrain 
vertical deformations so that following maximum loading the track returns to a configuration in compliance with the vehicle/ track interaction safety limits and geometry 
requirements. 
(b) Track, including turnouts, shall have sufficient lateral strength to withstand the maximum thermal and vehicle loads, both static and dynamic, generated at maximum 
permissible train speeds, superelevation, unbalanced superelevation and lateral alignment defects. For purposes of this section lateral track strength is defined as the track 
capacity to constrain lateral deformations so that following maximum loading the track returns to a configuration in compliance with the vehicle/ track interaction safety limits 
and geometry requirements.
(c) Track, including turnouts, shall have sufficient longitudinal strength to withstand longitudinal forces so that following maximum loading the track returns to a configuration 
in compliance with the vehicle/ track interaction safety limits and geometry requirements.  Effects of the following longitudinal forces shall be considered, both single and, as 
appropriate, in combinations in manners likely to occur.
(1) Forces due to traction and braking, which may be assumed as occurring at any location along the track.  
(i)  Traction forces shall include both steady state operation at the maximum allowed speed and maximum acceleration.
(ii) Braking forces shall include both normal braking and emergency braking.
(iii) Forces shall be based on the dynamic effects of equipment having the maximum design axle loading.
(2) Thermal forces due to the rail, including the effect of a rail break in one rail only.  
(3) Structural movement and forces induced into the track due to:
(i)  Expansion, contraction and other normal structural movement.
(ii) Seismic forces for high frequency minor earthquakes in areas where applicable.
Component Requirements.
(a)  Rail:  the rail sections shall meet the following:
(1) Section weight not less than 130 pounds per yard.
(2) Section shape that minimizes internal stress concentrations.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-13 - Track resistance (category I and II)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.103 3-13 INF_4.2.1Track resistance (category I and II) General provisions

INF_4.2.13 Track resistance

INF_4.2.13.1 Lines of category I

INF_4.2.13.2 Lines of category II and III

213.343 INF_4.2.1 General provisions

INF_4.2.13 Track resistance

INF_4.2.13.1 Lines of category I

INF_4.2.13.2 Lines of category II and III

213.359 INF_4.2.1 General provisions

INF_4.2.13 Track resistance

INF_4.2.13.1 Lines of category I

INF_4.2.13.2 Lines of category II and III
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(3) Produced with a metallurgy and manufacturing process that result in a rail with a high level of toughness and ductility and no history of brittle fracture.  Testing or records 
of the performance of the section in track shall be required as necessary to prove the satisfaction of this requirement. 
(b)  Rail shall be continuously welded with the minimum practical number of discontinuities such as insulated joints, turnouts, expansion joints  and other features that 
interrupt the continuity of the rail
(c)  Rail support and fastening system whether ballasted or non-ballasted track form:  the rail support and fastening system shall meet the following:
(1) The rail clips or combination of rail clips and anchors shall prevent the rail from “running” in relation to the ties or fasteners.
(2) The point of failure in a non-ballasted track system shall be the rail clip or shoulder, not the supporting fastener.
Requirements Specific to CWR.
(a)  Written procedures which address the installation, adjustment, maintenance and inspection of CWR, and a training program for the application of those procedures shall 
be submitted to the Federal Railroad Administration.
(b) The track owner shall have in effect a comprehensive training program for the application of these written CWR procedures, with provisions for periodic re-training, for 
those individuals qualified to supervise the installation, adjustment, and maintenance of CWR track and to perform inspections of CWR track.
(c) Procedures for the installation and adjustment of CWR which include—
(1) Designation of a desired rail installation temperature range for the geographic area in which the CWR is located; and
(2) De-stressing procedures/methods which address proper attainment of the desired rail installation temperature range when adjusting CWR.
(d) Rail anchoring or fastening requirements that will provide sufficient restraint to limit longitudinal rail and fastening system movement to the extent practical, and 
specifically addressing CWR rail anchoring or fastening patterns on bridges, bridge approaches, and at other locations where possible longitudinal rail and fastener 
movement associated with normally expected train-induced forces, is likely to differ from that in track that is not near to such features.
(e) Procedures which specifically address maintaining a desired rail installation temperature range when cutting CWR including rail repairs, in-track welding, and in 
conjunction with adjustments made in the area of tight track, a track buckle, or a pull-apart.
Rail repair practices shall take into consideration existing rail temperature so that—
(1) When rail is removed, the length installed shall be determined by taking into consideration the existing rail temperature and the desired rail installation temperature range; 
and
(2) Under no circumstances should rail be added when the rail temperature is below that designated by paragraph (c)(1) of this section, without either stretching the adjacent 
rail so that they will be at their design stress-free temperature length or by provisions for later adjustment.
(f) Procedures which address the monitoring of CWR in curved track for shifts of alinement either inward or outward relative to the center of the curve as a result of disturbed 
track.
(g) Procedures which control train speed on CWR track when-—
(1) Maintenance work, track rehabilitation, track construction, or any other event occurs which disturbs the rail support and fastening system and reduces the lateral and/or 
longitudinal resistance of the track; and
(2) In formulating the procedures under this paragraph (f), for ballasted track, the track owner shall—
(i) Determine the speed required, and the duration and subsequent removal of any speed restriction based on the restoration of the ballast, along with sufficient ballast re-
consolidation by means of mechanical stabilization to stabilize the track to a level that can accommodate expected train-induced forces; and
(ii) Take into consideration the type of crossties used.
(h) Procedures which prescribe when physical track inspections are to be performed to detect buckling prone conditions in CWR track. At a minimum, these procedures shall 
address inspecting track to identify—
(1) Locations where tight or kinky rail conditions are likely to occur;
(2) Locations where track work of the nature described in paragraph (f)(1) of this section have recently been performed; and
(3) In formulating the procedures under this paragraph (g), the track owner shall—
(i) Specify the timing of the inspection; and
(ii) Specify the appropriate remedial actions to be taken when buckling prone conditions are found.
(i) The track owner shall prescribe record keeping requirements necessary to provide an adequate history of track constructed with CWR. At a minimum, these records shall 
include: 
(1) Rail temperature, location and date of CWR installations. This record shall be retained for at least one year; and
(2) A record of any CWR installation or maintenance work that does not conform to the written procedures. Such record shall include the location of the rail and be 
maintained until the CWR is brought into conformance with such procedures.
(j) As used in this section—
(1) Adjusting/de-stressing means the procedure by which a rail’s temperature is re-adjusted to the desired value. It typically consists of cutting the rail and removing rail 
anchoring devices, which provides for the necessary expansion and contraction, and then reassembling the track.
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(2) Buckling incident means the formation of a lateral mis-alignment sufficient in magnitude to constitute a deviation of 5 inches measured with a 62- foot chord. These 
normally occur when rail temperatures are relatively high and are caused by high longitudinal compressive forces.
(3) Continuous welded rail (CWR) means rail that has been welded together into lengths exceeding 400 feet.
(4) Desired rail installation temperature range means the rail temperature range, within a specific geographical area, at which forces in CWR should not cause a buckling 
incident in extreme heat, or a pull-apart during extreme cold weather.
(5) Disturbed track means any disturbance of the track, as a result of maintenance or any other event, which reduces the lateral or longitudinal resistance of the track, or both.
(6) Mechanical stabilization means a type of procedure used to restore track resistance to disturbed ballasted track following certain maintenance operations. This procedure 
may incorporate dynamic track stabilizers or ballast consolidators, which are units of work equipment that are used as a substitute for the stabilization action provided by the 
passage of trains.
(7) Rail anchors means both those devices which are attached to the rail and bear against the side of the crosstie to control longitudinal rail movement and rail fasteners that 
also control longitudinal rail movement by exerting a downward clamping force on the upper surface of the rail base.
(8) Rail temperature means the temperature of the rail, measured with a rail thermometer.
(9) Tight/kinky rail means CWR which exhibits minute alinement irregularities which indicate that the rail is in a considerable amount of compression.
(10) Train-induced forces means the vertical, longitudinal, and lateral dynamic forces which are generated during train movement and which can contribute to the buckling 
potential.
(11) Track lateral resistance means the resistance provided to the rail/rail support structure against lateral displacement.
(12) Track longitudinal resistance means the resistance provided by the rail anchors/rail fasteners and rail support system to the rail/crosstie structure against longitudinal 
displacement.

Track stiffness.
(a) Track shall have sufficient vertical strength to withstand the maximum vehicle loads generated at maximum permissible train speeds, superelevation, unbalanced 
superelevation and surface defects.  For purposes of this section, vertical track strength is defined as the track capacity to constrain vertical deformations so that following 
maximum loading the track returns to a configuration in compliance with the vehicle/ track interaction safety limits and geometry requirements.  For design purposes, the 
maximum train weight of the high speed passenger train is 1,100 tons and the length of train is 1312 feet, with no individual axle load exceeding 40,000 lbs, and not 
precluding use of maintenance equipment with axle loads up to 55,000 pounds.
(b) Track shall have sufficient lateral strength to withstand the maximum thermal and vehicle loads generated at maximum permissible train speeds, superelevation, 
unbalanced superelevation and lateral alignment defects. For purposes of this section lateral track strength is defined as the track capacity to constrain lateral deformations 
so that following maximum loading the track returns to a configuration in compliance with the vehicle/ track interaction safety limits and geometry requirements.  For design 
purposes, the lateral wheel load applied to the rail shall be 16,000 lbs, with four axles placed at intervals of 8.00 feet, with a gap of not less than 48 feet to the start of the next 
group of four axles.
(c) Track, including turnouts, shall have sufficient longitudinal strength to withstand longitudinal forces so that following maximum loading the track returns to a configuration 
in compliance with the vehicle/ track interaction safety limits and geometry requirements.  Effects of the following longitudinal forces shall be considered, both single and, as 
appropriate, in combinations in manners likely to occur.
(1) Forces due to traction and braking, which may be assumed as occurring at any location along the track.  
(i)  Traction forces shall include both steady state operation at the maximum allowed speed and maximum acceleration.
(ii) Braking forces shall include both normal braking and emergency braking.  For design purposes, the maximum braking force is 420,000 lbs per train, which is the 
governing longitudinal train force.
(iii) Forces shall be based on the dynamic effects of equipment having the maximum design axle loading.
(2) Thermal forces due to the rail, including the effect of a rail break in one rail only.  
(3) Structural movement and forces induced into the track due to:
(i)  Expansion, contraction and other normal structural movement.
(ii) Seismic forces for high frequency minor earthquakes in areas where applicable.
(4). CWR shall be laid and adjusted so that the stress free temperature in the rail is within 5 degrees Fahrenheit of the temperature determined by the following formula:
D.R.T�=�2Ht + Lt�+ 15��
��3���
D.R.T = Desired Rail Temperature
      Ht = Highest Rail Temperature

Design Criteria
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      Lt = Lowest Rail Temperature
The high and low temperature to be used in this formula will be determined by analysis of weather records for each of the microclimate areas along the CHSTP.  An 
allowance for solar heating of the rail shall be added to the high temperature.  Allowance for heating due to train passage or braking induced current heating shall be 
neglected due to their transient nature.  The stress free temperature in tunnels shall be set lower by eliminating the solar heating consideration for the zone in which the 
tunnel exists.  No adjustment need be made for tunnels less than 5,000 feet long.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.359:  Track stiffness
Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.343:  Continuous welded rail (CWR)

This is the only part of the CFR that has requirements relative to the subject of the TSI requirements and its related System Requirement.
These requirements will all be met with ease by a properly designed track using a heavy rail set at a neutral temperature based on AREMA standards, 
and:  
If ballasted, with concrete ties spaced at any dimension under 30 inches in combination with a ballast section of good quality rock properly placed and 
tamped;  
If non-ballasted, with either the Low Vibration Track system of booted tie blocks set in concrete slab or with properly designed and fabricated direct 
fixation fasteners, properly installed.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart D - Track Structure - 213.103:  Ballast; general
Basis of Equivalency

TSI INF_4.2.1 : 

For Information
250 km/h = 155 mph, within FRA Class 8
200 km/h = 124 mph, within FRA Class 7

TSI Incorporation Comment
General provisions

TSI INF_4.2.13 : 

These requirements will all be met with ease by a properly designed track using a heavy rail set at a neutral temperature based on AREMA standards, and:  
If ballasted, with concrete ties spaced at any dimension averaging 30 inches or less in combination with a ballast section of good quality rock properly placed 
and tamped;  
If non-ballasted, with either the Low Vibration Track system of booted tie blocks set in concrete slab or with properly designed and fabricated direct fixation 
fasteners, properly installed at intervals averaging 30 inches or less.  
Higher spacings may be permissible due to the low axle loading, but shall be analyzed.

Concerning 4.2.13.2:  TSI requirement refers only to “national rules” of the country in which they are located.  Also, it is only for upgraded existing tracks not for 
new constructions such as the CHSTP.  Therefore, 4.2.13.2 has no bearing on this subsystem

TSI Incorporation Comment
Track resistance
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Other Regulations / Guidance

TSI INF_4.2.13.1 : 

4.2.31.1  Lines of category I
TSI Incorporation Comment

Lines of category I

TSI INF_4.2.13.2 : 
TSI Incorporation Comment

Lines of category II and III

Interfaces between this CHSTP System Requirement and others, with comment
Verify track resistance.
Speeds:
190 km/h = 118 mph
200 km/h = 124 mph
230 km/h = 143 mph
250 km/h = 155 mph

Comparative axle load s in pounds:
22.5 tonne = 49,600 lbs
20 tonne = 44,090 lbs
18 tonne = 39,660 lbs
17 tonne = 37,480 lbs
All quite low compared to normal US loading.
Dynamic loading resulting from these static load is in RST 5-03.4

Total mass of train to not exceed:

3-13 5-03.2>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual 
Chapter 5, Part 5

AREMA Provided for information.
AREMA formula for neutral temperature results in a higher 
zero stress temperature than that developed in 
accordance with UIC 720, Laying and Maintenance of 
CWR Track.  
Rail set based on AREMA neutral temperature will be in 
tension most of the time, greatly reducing the possibility of 
buckling.  Pull aparts are less of an issue with AREMA 
rails that UIC rails due to the higher tensile strength of 
AREMA rails.

UIC Code 720
Laying and 
Maintenance of CWR 
Track

International 
Union of Railways 
(UIC)

Provided for information.  
The requirements of this leaflet should not be followed, as 
they result in dangerously high compressive forces in the 
rail at high temperatures.
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1,000 tonnes = 1,102 US tons

Maximum individual axle load:
17t x 1.04 = 17.68 t = 39,000 lbs

3-13 5-03.2

Only those parts relevant to loading on track included.

Note Prud’homme’s theoretical limit on lateral force is 0.8 of a wheel load, which would be 0.4 of an axle load.  The 
theory is that above this limit, the wheel would climb the rail, thereby derailing the train.  Therefore, there is no need to 
consider a train induced lateral loading on a track in excess of 0.4 times the axle load.

3-13 5-03.4>>

Based on maximum train mass of 1,000 tonnes:
0.15=150 t = 1471 kN = 330,700 lbs
0.10=100 t = 981 kN = 220,500 lbs

3-13 5-04.2>>

Eddy Current Braking
Maximum longitudinal force from a train due to eddy current braking is 360 kN = 80,900 pounds.
The maximum longitudinal force to consider is 330,700 + 80,900 =  411,600 lbs.
This is spread over a length of 400 m = 1312 feet.
Therefore unit loading is 314 lb/ft, or based on an average tie/fastener spacing of 30 inches, 392 lbs per rail seat.  
This is a relatively low value.  No problems anticipated.

3-13 5-04.5>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify track resistance.3-13 5-03.2<<

Review interface with track resistance.3-13 5-04.5<<
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Structures supporting dedicated high-speed train tracks shall be designed to support vertical loads in accordance with the high-speed rolling stock static loading plus a 
dynamic impact factor to model the associated design speed. 
The maximum vertical deflection of structures supporting high speed train tracks with spans up to 100 feet shall not exceed 1/3000 of the span length for live load plus 
dynamic impact acting together.
For longer spans a dynamic analysis must be performed to determine the required vertical stiffness.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.1 - Vertical loads

Attachment for SR 3-14.1 . Type: Figure - Cooper E-50 Loading

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-14.1 INF_4.2.14.1Vertical loads Vertical loads
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As project specific rolling stock has not yet been selected, the preliminary design will be advanced using an assumed design train live load model to approximate a 
representative high-speed vehicle plus the dynamic impact associated with the much higher speed train.  The assumed design train load is the Cooper E-50 loading plus 
impact as defined in the American Engineering and Maintenance of Way Association’s Manual for Railway Engineering (AREMA Manual).  Other live load models that 
represent different trains systems shall be analyzed and approved for use on structures designed to meet these requirements. 
Vertical rail load on structures carrying high-speed trains:
For Preliminary Design, structures carrying high speed trains shall be designed to support vertical loads in accordance with the load model defined in the AREMA Manual as 
a Cooper E-50 Loading as shown in Figure 15-1-3: (See Attachment)
Dynamic impact factors to be applied to the Cooper Loading shall be calculated according to the AREMA Manual of Railway Engineering Volume 2, Chapter 15, Part 1 
Paragraph 1.3.5 as follows:
Spans less than 80 feet, I = 40 – 3 L ^2 / 1600
Spans greater than 80 feet, I = 16 + 600 / (L – 30)
The calculated value from the AREMA formulae shall be applied at top of rail as a percentage of live load.  An additional 20% of live load shall be applied to each rail as a 
vertical force to model the couple caused by the rocking of the train. 
Impact applies to the following:
•�Superstructure, including steel or concrete supporting columns, steel towers, legs of rigid frames, and generally those portions of the structure which extend down to the 
main foundation.
•�The portion above the ground line of concrete or steel piles that support the superstructure directly. 
•�Underground structures and culverts having a cover of less than three feet.  
Impact does not apply to the following:
•�Retaining walls, wall-type piers, and piles except those described above.
•�Foundations, footings, and base slabs which are in direct contact with earth. 
•�Safety walks.
•�Culverts and underground structures having a cover of three (3) feet or more.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate high speed train loadings.
Basis of Equivalency

TSI INF_4.2.14.1 : 

Cooper E-50 train loading is equivalent to the LM 71 which has 56 kip in the Cooper’s E-50.  

The SW/0 load model is a uniform load of about 9.1 kips/ft.  The LM 71 axle loads would average 10.7 kips/ft.  The Cooper E-50 axle loads average 10.0 kips/ft.

The alpha values in EN 1991-2:2003 provide axle loads and axle spacing nearly identical to the Cooper E load model designations from E-30 through E-80.

TSI Incorporation Comment
Vertical loads
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Other Regulations / Guidance

Φ is the EC notation for the Impact factor. 
We are using the more familiar AREMA impact values consistent with the AREMA loading. 

This work will be performed using the Annex A2 methodology but using the train speed higher than currently presented in the Annex. This is important for 
determining resonance as well as riding comfort.

Interfaces between other CHSTP System Requirements and this one, with comment
Traffic load on structures vertical loads3-14.1 3-50.2<<

No comment3-14.1 3-50.4<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA,  Volume 2, ChaAREMA Train loads and impact factors for 15% design level

EN 1991-2:2003 - 
Actions on Structures - 
Part 2 - Traffic Loads on
Bridges - Section 6

CEN European 
Committee for 
Standardization

Requirements for track/structure interaction.

Note: EN 1991-2 Subsection 1.3 distinguishes between 
Principles and Application Rules. 
(1)�The Principles comprise:
-�general statements and definitions for which there is no 
alternative as well as ;
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.
(2)�The Principles are identified by the letter P following the
paragraph number.
(3)�The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements
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Dynamic analysis shall be performed as required to validate structure performance of designs for dynamic impact, resonance of structure components to high-speed trains, 
riding comfort of passengers and torsional response of girder systems to high-speed trains.  A dynamic model considering the structural configuration, supports, foundation 
flexibility, and design speed shall be used to perform the dynamic analysis.

Dynamic analysis shall be performed as required to validate structure performance of designs for dynamic impact, resonance of structure components to high speed trains, 
riding comfort of passengers, torsional response of girder systems to high speed trains.  The specific requirements for dynamic analysis for dynamic impact, torsional 
response, resonance and riding comfort are as follows:
Dynamic analysis shall compute the dynamic response of the proposed structural system to high speeds to determine the impact factor to be applied to the vertical train 
load.  For determining vertical impact factors (I) associated with high-speed train rolling stock (LLV), a dynamic model considering the structural configuration, supports, 
foundation flexibility, and design train speed shall be used.  When required, the dynamic analysis shall be undertaken using actual high speed train load models.  The 
analysis shall consider the speed of 1.2 times the design speed of the line segment.  
The maximum permitted peak design values of bridge deck acceleration calculated along the line of a track shall not exceed 3.3 feet per second per second. For preliminary 
design, the design of bridges shall take into account the most unfavorable effects of either the vertical loads modeling the Cooper E-50 or the actual high-speed train load 
model. 
Dynamic behavior is documented and tested for speeds up to 217 mph (350 km/hr).  Speeds greater than 217 mph (350 km/hr) shall be tested and document prior to 
operation of trains at and above this speed.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.2 - Dynamic analysis

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-14.2 INF_4.2.14.2Dynamic analysis Dynamic analysis

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate structural behavior of high speed trains. 
CFR does not address the subject addressed in this System Requirement.

Basis of Equivalency

TSI INF_4.2.14.2 : 

Dynamic analysis
For 30% design of CHSTP dynamic analysis on bridges will be performed as specified in EN 1991-2:2003 subsection 6.4.4 for speeds up to 250 mph.  
The impact factors are significant and will have a bearing on construction costs. 

For vertical acceleration a new curve for 400 kph speeds (250 mph) will have to be developed since this is outside of the scope of Annex A2 and. the values and 
the deck acceleration impacts riding comfort cannot be extrapolated. (motion sickness in particular)

TSI Incorporation Comment
Dynamic analysis
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Interfaces between other CHSTP System Requirements and this one, with comment
No comment3-14.2 3-50.4<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 1990:2002, Annex 
A2

CEN European 
Committee for 
Standardization

Requirements for track/structure interaction.

Note: EN 1991-2 Subsection 1.3 distinguishes between 
Principles and Application Rules. 
(1)�The Principles comprise:
-�general statements and definitions for which there is no 
alternative as well as ;
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.
(2)�The Principles are identified by the letter P following the
paragraph number.
(3)�The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements

EN 1991-2:2003 - 
Actions on Structures - 
Part 2 - Traffic Loads on
Bridges - Section 6

CEN European 
Committee for 
Standardization

Requirements for track/structure interaction.

Note: EN 1991-2 Subsection 1.3 distinguishes between 
Principles and Application Rules. 
(1)�The Principles comprise:
-�general statements and definitions for which there is no 
alternative as well as ;
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.
(2)�The Principles are identified by the letter P following the
paragraph number.
(3)�The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements
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Centrifugal forces 
Where the track is curved over the whole or part of the length of a bridge, the centrifugal force shall be taken into account in the design of structures.

For tracks on a curve, centrifugal force (CF) shall be considered as a horizontal load applied toward the outside of the curve 6 feet above top of rail. 
The centrifugal force (CF) is a function of the train live load (LLV or LLRR), impact (I), and horizontal radius of curvature: 
For U.S. customary units:
CF = (LLV ) [ V2 *f / 15R]
V = train speed (mph)
R = horizontal radius of curvature (ft)
f = reduction factor:
f = 1 (for V< 75 mph)
f = 1 - [(V - 75)/1000] x [509/V + 1.75] x [1 - (9.45/ Lf)1/2] (for V > 75 mph)
Lf = length (ft) of the loaded portion of curved track on the bridge.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.3 - Centrifugal forces

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI INF_4.2.14.3 : 

The design criteria are identically the same as EN 1991-2:2003 paragraph 6.5.1 (4) adjusted for US Customary Units. Note “f” is a reduction to be applied when 
using a train heavier than a high-speed train, since high-speed trains are lighter, the mass is reduced. The “f” factor should be 1.0 on an actual high speed train 
mass.

TSI Incorporation Comment
Centrifugal forces

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AASHTO LRFD Bridge 
Design Specifications, 
Section 3, Loads and 

AAHSTO Note that highway loadings are normally not relevant to 
train operations. This reference is included to demonstrate 
that the load effect is the same whether rail or highway.
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Interfaces between other CHSTP System Requirements and this one, with comment
Traffic load on structures  centrifugal forces3-14.3 3-50.2<<

EN 1991-2:2003 - 
Actions on Structures - 
Part 2 - Traffic Loads on
Bridges - Section 6

CEN European 
Committee for 
Standardization

Requirements for track/structure interaction.

Note: EN 1991-2 Subsection 1.3 distinguishes between 
Principles and Application Rules. 
(1)�The Principles comprise:
-�general statements and definitions for which there is no 
alternative as well as ;
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.
(2)�The Principles are identified by the letter P following the
paragraph number.
(3)�The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements

MRE Volume 2 Chapter 
15 Part 1 Section 1.3 
Paragraph 1.3.6

AREMA The formula in AREMA is applied eight feet above top of 
rail rather than 5.9 feet above top of rail used in the EN 
1991-2.  The force is consistent with EN 1991-2, as the 
mass x V^/R with factors to adjust speed and acceleration 
of gravity into similar units is the same formula.  

The 15 percent is based on the maximum superelevation 
and unbalance normally used in railroad practice.
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Trains use the flange of the steel wheels to maintain guidance by coming into contact with the running rails. The contact is called the ‘nosing’ or ‘hunting’ force. The nosing 
force shall be taken into account in the design of structures carrying slab track with direct fixation.  It shall be applied to both straight track and curved track as a concentrated 
force at the top of rail perpendicular to the track centerline at the most unfavorable position.  The nosing force shall always be combined with a vertical traffic load.
Nosing forces are not applicable for the design of structures with ballasted track.

Trains use the flange of the steel wheels to maintain guidance by coming into contact with the running rails.  The contact is called the ‘nosing’ or ‘hunting’ force.
The nosing force shall be taken into account in the design of structures supporting high-speed trains.  It shall be applied to both straight track and curved track as a 
concentrated force at the top of rail perpendicular to the rails.
For slab track with direct fixation, the nosing and hunting effects (NE) of the wheels contacting the rails shall be accounted by a 22 kips force applied to the top of the low rail 
perpendicular to the track centerline at the most unfavorable position.  The nosing force shall always be combined with a vertical traffic load.
Nosing forces are not applicable for the design of structures with ballasted track.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.4 - Nosing forces

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-14.4 INF_4.2.14.4Nosing forces Nosing forces

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

46 CFR does not regulate high speed train loadings.
CFR does not address the subject addressed in this System Requirement.

Basis of Equivalency

TSI INF_4.2.14.4 : 

The value in these CA HST loadings criteria is a hard unit conversion from the value in EN 1991-2:2003 paragraph 6.5.2
TSI Incorporation Comment

Nosing forces

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 1991-2:2003 - 
Actions on Structures - 
Part 2 - Traffic Loads on
Bridges - Section 6

CEN European 
Committee for 
Standardization

Requirements for track/structure interaction.
Note: EN 1991-2 Subsection 1.3 distinguishes between 
Principles and Application Rules. 
The Principles are identified by the letter P following the 
paragraph number and comprise of:
-�general statements and definitions for which there is no 
alternative and
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement INF 3-14.4 - Nosing forces

Page 75 of 982

Interfaces between other CHSTP System Requirements and this one, with comment
Traffic load on structures nosing forces3-14.4 3-50.2<<

EN 1991-2:2003 - 
Actions on Structures - 
Part 2 - Traffic Loads on

CEN European 
Committee for 
Standardization

The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements

MRE Volume 2, Chapter AREMA

THSRC Design 
Specification Volume 9 
Section 3 Appendix C

THSRC Application to direct fixation track only.
 This requirement is the same as EN 1991-2 except the 
statement provides exclusion for ballasted track
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The design of structures supporting high-speed train traffic shall take into account traction and braking forces of high-speed trains, applied longitudinally at the top of the rails 
over the length of the train, in the permitted directions of travel of each track.

Acceleration and braking forces act at the top of the rails in the longitudinal direction of the track.  
For traction and braking forces from high-speed trains:
Traction force equals 25% of train live load up to a maximum of 225 kips (1000 kN)
Braking force equals 25% of train live load up to a maximum of 1350 kips (6000 kN)
This load shall be applied over the length of the train in the permitted directions of travel of each track.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.5 - Actions due to traction and braking (longitudinal loads)

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-14.5 INF_4.2.14.5Actions due to traction and braking (longitudinal 

loads)
Actions due to traction and braking (longitudinal 
loads)

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate high speed train loadings
CFR does not address the subject addressed in this System Requirement.

Basis of Equivalency

TSI INF_4.2.14.5 : 

Values are a soft conversion into US Customary units from EN 1991-2 paragraph 6.5.3.
TSI Incorporation Comment

Actions due to traction and braking (longitudinal loads)

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AASHTO LRFD Bridge AASHTO For highway loadings
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Interfaces between this CHSTP System Requirement and others, with comment
Minimum braking performance.
Provides minimum deceleration rates.

3-14.5 5-04.1>>

Break performance on steep gradients.
Determines limiting gradient of track for train speeds

3-14.5 5-04.7>>

Traction performance requirements.
Provides minimum mean acceleration.

3-14.5 5-08.1>>

Traction wheel/rail adhesion requirements.
Provides maximum allowed adhesion for traction performance calculations.

3-14.5 5-08.2>>

Interfaces between other CHSTP System Requirements and this one, with comment
Provides the traction and breaking forces due to high speed trains3-14.5 3-14.6<<

Traffic load on structures actions due to traction and braking (longitudinal loads)3-14.5 3-50.2<<

EN 1991-2:2003 - 
Actions on Structures - 
Part 2 - Traffic Loads on
Bridges - Section 6

CEN European 
Committee for 
Standardization

Note: EN 1991-2 Subsection 1.3 distinguishes between 
Principles and Application Rules. 
(1)�The Principles comprise:
–�general statements and definitions for which there is no 
alternative as well as ;
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.
(2)�The Principles are identified by the letter P following the
paragraph number.
(3)�The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements

Manual for Railway EngiAREMA
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Combined response of structure and track to variable actions shall be taken into account in the design of structures. 
Longitudinal actions due to temperature, vertical loadings, creep and shrinkage, and seismic response of the Lower Design Basis Earthquake produce longitudinal forces in 
the rails that are distributed to the aerial structures depending of the relative stiffness of the ties or fasteners, articulation of the structure system and stiffness of the 
substructure.  Combined response of structure and track to variable actions shall be taken into account in the design of structures as is necessary to prevent rail damage.

Longitudinal actions due to temperature, vertical loadings, creep and shrinkage and seismic response of the Lower Design Basis Earthquake produce longitudinal forces in 
the rails.  These forces are distributed to the aerial structures in accordance with the relative stiffness of the ties and fasteners, articulation of the structure system and 
stiffness of the substructure.  A detailed model of the structural system that includes foundation stiffness, columns or pier walls, girders and deck system, rail fasteners, and 
rails is required for this assessment.  
The nonlinear interaction between track and structure is modeled by means of bi-linear horizontal springs connecting the rails to the structure over the entire length of the 
model. Bi-linear properties of the coupling springs for ballasted track and slab track, respectively shall be incorporated into the modeling.  The total number of springs per 
each span shall not be less than 10 and the spacing between the springs shall not be more than 15 feet.  At the beginning or end of a viaduct, the rails at an abutment and 
the coupling springs shall be extended to a distance L+130 feet from the face of the abutment; where L is equal to the average span length.  For a long viaduct, the model 
shall consist of at least 25 spans for normal operation analysis and 10 spans for earthquake analysis. A horizontal spring with a spring constant of 10,500 kips/ft shall be 
used at the "dead" end of each track.  The yield load of the track end springs shall be equal to q*L/4; where q is the yield load of a three-foot long track.  For example, q 
equals 4,500 pounds for an unloaded ballast track.
Under normal loading the relative displacement between bridge decks, or between deck and abutment under braking on one track together with traction on one other track 
(where there are two or more tracks), shall not exceed 0.25 inches.  Normal loading includes full structure dead loads and utility weights, train live load, longitudinal forces 
due to traction and braking, centrifugal forces if relevant, and temperature rise and fall. 
Where this limit on relative displacement of 0.25 inches is satisfied, limits on relative displacement between rail and bridge deck (0.15 inches) and the additional stresses in 
the rail (+10500/-13,500 psi) are deemed to be satisfied, and need not be checked.
Under the Lower Design Basis Earthquake (LDBE) the relative displacement between bridge decks across expansion joints, or between deck and abutment with live load and 
braking on one track shall not exceed 1 inch.  Under the seismic effect, the loading includes full dead load and utility weights, train live load, longitudinal forces due to traction 
and braking, centrifugal forces if relevant, half the temperature rise and fall, and LDBE effects. 
For nominal operation, in lieu of the track structure interaction analysis described above, a simplified analysis may be used.  In this simplified analysis, all of the traction and 
braking force distribution that is applied over the length of the span may be considered to be resisted by the bearings.  The most unfavorable train position shall be used for 
the analysis and the piers adjacent to the design pier shall all have approximately the same lateral stiffness.  The relative displacement between bridge decks, or between 
deck and abutment under braking on one track together with traction on one other track (where there are two or more tracks), shall not exceed 0.25 inches. 

Additional analyses needs to be developed and tested for final design.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.6 - Longitudinal forces due to interaction between structures and 
track

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-14.6 INF_4.2.14.6Longitudinal forces due to interaction between 

structures and track
Longitudinal forces due to interaction between 
structures and track

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate high speed train loadings or track structure interaction
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR does not address the subject addressed in this System Requirement.

TSI INF_4.2.14.6 : 

For 15% design the configurations of structures have not been well enough defined. During the next phase of design various structure types will be evaluated to 
the requirements of EN 1991-2 clause 6.5.4. 
In addition the Lower Design Basis Earthquake load will be evaluated in the same models to a slightly higher allowable deformation. This is described in THSRC 
Specifications Volume 9 Appendix 3.C.

TSI Incorporation Comment
Longitudinal forces due to interaction between structures and track

Interfaces between this CHSTP System Requirement and others, with comment
Provides longitudinal force for track resistance3-14.6 3-13.1>>

Provides the traction and breaking forces due to high speed trains3-14.6 3-14.5>>

Defines profile of the rail.3-14.6 3-37>>

Defines requirements for rail fastening systems.3-14.6 3-38>>

Provides mass and stiffness of standard rail ties.3-14.6 3-39>>

Interfaces between other CHSTP System Requirements and this one, with comment
Traffic load on structures actions due to interaction between structure and track3-14.6 3-50.2<<

Temperature range applied to the track/structure interaction analysis3-14.6 3-50.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 1991-2:2003 - 
Actions on Structures - 
Part 2 - Traffic Loads on
Bridges - Section 6

CEN European 
Committee for 
Standardization

Note: EN 1991-2 Subsection 1.3 distinguishes between 
Principles and Application Rules. 
(2)�The Principles comprise:
-�general statements and definitions for which there is no 
alternative as well as ;
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.
(3)�The Principles are identified by the letter P following the
paragraph number.
(4)�The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements

THSRC Design SpecificTHSRC
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Aerodynamic actions from passing trains shall be taken into account when designing structures adjacent to railway tracks.  Structures adjacent to the high speed train tracks 
shall be designed to resist the aerodynamic pressures caused by trains passing at high speeds.  The magnitude of the pressure depends on the distance from the train, the 
shape of the train, the square of the speed of the train, and the type and attitude of the surface acted upon.
The maximum pressure on a vertical surface located 9.2 feet from center of track shall be 67 pounds per square foot.  The maximum pressure on a horizontal surface located 
over the train 16.5 feet above top of rail shall be 93 pounds per square foot.

Aerodynamic actions from passing trains shall be taken into account when designing structures adjacent to railway tracks. The passing of rail traffic subjects any structure 
situated near the track to a traveling wave of alternating pressure and suction.  The magnitude of the action depends mainly on the:
– square of the speed of the train;
– shape of the train;
– shape of the structure;
– position of the structure, particularly the clearance between the vehicle and the structure.
The actions may be approximated by equivalent loads at the head and rear ends of a train, when checking ultimate and serviceability limit states and fatigue. Characteristic 
values of the equivalent loads are given in EN 1991-2:2003, Subsections 6.6.2 to 6.6.6.
The Maximum Design Speed V [km/h] should be taken as the Maximum Line Speed at the Site
At the start and end of structures adjacent to the tracks, for a length of 16.5 feet from the start and end of the structure measured parallel to the tracks the equivalent loads in 
EN 1991-2:2003, Subsections 6.6.2 to 6.6.6 should be multiplied by a dynamic amplification factor of 2.0
NOTE: For dynamically sensitive structures the above dynamic amplification factor may be insufficient and may need to be determined by a special study. The study should 
take into account dynamic characteristics of the structure including support and end conditions, the speed of the adjacent rail traffic and associated aerodynamic actions and 
the dynamic response of the structure including the speed of a deflection wave induced in the structure. In addition, for dynamically sensitive structures a dynamic 
amplification factor may be necessary for parts of the structure between the start and end of the structure.
Additional analyses needs to be developed and tested for final design.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.7 - Aerodynamic actions from passing trains on line side structures

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI INF_4.2.14.7 : 

no comment
TSI Incorporation Comment

Aerodynamic actions from passing trains on line side structures

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 1991-2:2003CEN EN Actions on Structures Part 2 - Traff Note: EN 1991-2 Subsection 1.3 distinguishes between 
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Interfaces between this CHSTP System Requirement and others, with comment
Aerodynamic actions from passing trains on line side structures3-14.7 3-04>>

Loads on passengers or facilities on the platforms.3-14.7 3-20.3>>

Loads on workers and the protection for workers.3-14.7 3-33.3>>

Aerodynamic loads on trains due to passage of another train.3-14.7 5-06.6>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify aerodynamic actions from passing trains on line side structures3-14.7 5-06.2<<

No comment3-14.7 3-50.4<<

EN 1991-2:2003CEN EN Actions on Structures Part 2 - 
Traffic Loads on Bridges - Section 
6 Rail traffic actions and other 
actions specifically for railway 
bridges

Principles and Application Rules. 
(1)�The Principles comprise:
-�general statements and definitions for which there is no 
alternative as well as ;
-�requirements and analytical models for which no 
alternative is permitted unless specifically stated.
(2)�The Principles are identified by the letter P following the
paragraph number.
(3)�The Application Rules are generally recognized rules 
which comply with the Principles and satisfy their 
requirements

THSRC Design SpecificTHSRC THSRC THSRC Design Specification Secti no comment
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A comprehensive design standard that includes the unique issues of high-speed trains loads and the geographic issues specific to California, such as seismic risks, 
temperature variations and wind conditions, shall be used for the design of the structures carrying trains that operate at speeds of 125 mph or greater.

Criteria for the design of structures carrying high-speed trains uses EN 1991-2:2003 for high-speed-train effects; AREMA Manual of Railway Engineering for freight train 
effects; and California Department of Transportation (Caltrans) for seismic principles and other more local geographic effects.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-14.8 - Application of the requirements of EN1991-2:2003

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-14.8 INF_4.2.14.8Application of the requirements of EN1991-2:2003 Application of the requirements of EN1991-2:2003

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate high speed train structures.
CFR does not address the subject addressed in this System Requirement.

Basis of Equivalency

TSI INF_4.2.14.8 : 

Requirements for high speed trains apply to the CHST. 

There is no “National Annex” for the United States.

TSI Incorporation Comment
Application of the requirements of EN1991-2:2003

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AASHTO LRFD Bridge 
Design Specification, 

AASHTO Load and resistance factors, loading combinations, 
general design of primary structures

American Railway EnginAREMA Concept development design with E-50

Caltrans Seismic 
Design Criteria, Version 
2.0

Caltrans Performance based seismic design and analysis 
requirements ands other California specific environmental 
effects

EN 1990:2002 – Annex CEN European Co Requirements for riding comfort and structure stiffness

EN 1991-2:2003 - 
Actions on Structures - 

CEN European 
Committee for 

Very well researched, studied,  written and vetted design 
standard for high speed train loadings.
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Taiwan High Speed Rail 
Corporation Design 
Specification

THSRC Uses most of EN 1991-2: 2003. The main exception is the 
seismic requirements.
Recent design build program
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Track stiffness.
(a) Track shall have sufficient vertical strength to withstand the maximum vehicle loads generated at maximum permissible train speeds, superelevation, unbalanced 
superelevation and surface defects.  Vertical track strength is defined as the track capacity to constrain vertical deformations so that following maximum loading the track 
returns to a configuration in compliance with the vehicle/ track interaction safety limits and geometry requirements. 
(b) Track shall have sufficient lateral strength to withstand the maximum thermal and vehicle loads generated at maximum permissible train speeds, superelevation, 
unbalanced superelevation and lateral alignment defects. Lateral track strength is defined as the track capacity to constrain lateral deformations so that following maximum 
loading the track returns to a configuration in compliance with the vehicle/ track interaction safety limits and geometry requirements.

The Spring Rate for non-ballasted track shall be between 4,000 lb/in/in and 6,000 lb/in/in (Subject to further analysis and refinement.)  This requirement does not apply to 
tracks in shop buildings, car washes, and other low speed trackage in yards.  
(There needs to be no statement concerning ballasted track, as a ballasted track built in accordance with the specific requirements for ballasted track components will meet 
this System Requirement.)

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-15 - Global track stiffness

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.359 3-15 INF_4.2.15Global track stiffness Global track stiffness

INF_5.3.2 Rail Fasteners? (placeholder)

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.359:  Track stiffness

CHSTP System Requirement adopts 49CFR section in full or its specific paragraphs.  49CFR has no defined requirement for global track stiffness in any 
direction.  (Vertical stiffness is generally defined as track spring rate in American terminology.)

Basis of Equivalency

TSI INF_4.2.15 : 

No specific values are defined.
Note that track stiffness (spring rate) is an open point.  Therefore, there is no issue of TSI compliance with this System Requirement.

TSI Incorporation Comment
Global track stiffness

TSI INF_5.3.2 : 

This infrastructure point covers only the spring rate of the rail seat pad, which is a minor component of the global stiffness.  Therefore, there is no issue of TSI 
compliance with this System Requirement.

600 MN/m = 3,426,100 pounds/inch and is intended to be per rail seat.

TSI Incorporation Comment
Rail Fasteners? (placeholder)
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ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 30, Ties, Part 
1, General 
Considerations

AREMA Global track stiffness shall be set to be within the range of 
practical achievability.  Thus, to require a track stiffness 
above 6,000 lb/in/in should not be specified, and any track 
stiffness over 3,000 lb/in/in is readily achievable, and 
therefore may be specified.

EN 13481-2 Railway 
applications
Part 2: Fastening 
systems for concrete 
sleepers

EUROPEAN 
COMMITTEE 
FOR 
STANDARDIZATI
ON

No specific values for stiffness (vertical spring rate) is 
defined.
Conversion of values for longitudinal restraint are as 
follows:
7 kN = 1600 lbs
9 kN = 2000 lbs
250 km/h = 155 mph
Requirement not clear.  Is it per rail fastening, per tie, per 
meter of length of track or what?
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The maximum allowable pressure variation in trains and in tunnels and underground structures at the maximum operating speed shall be restricted to acceptable limits to 
protect people from adverse medical effects which result from pressure variations.  This may be achieved by infrastructure design, rolling stock design or a combination of 
both.
Rolling stock with sealing characteristics and the means to prevent sudden loss of sealing characteristics may be used during operations at the design speed.
The operator shall demonstrate by measurements that maximum pressure variations do not result in adverse medical effects and shall certify the results prior to revenue 
operation.
If the maximum allowable pressure variations exceed the acceptable limits at the proposed maximum design speed, the maximum design speed shall be reduced so that 
maximum allowable pressure variations are not exceeded.

The maximum pressure variation in tunnels and underground structures for any train intended to run in the specific tunnel shall not exceed 1.45psi during the time taken for 
the train to pass through the tunnel, at the maximum design speed.
The free cross-sectional area of the tunnel shall be determined so as to comply with the maximum pressure variation permitted, taking into account all the types of traffic 
planned to run in the tunnel at the maximum speed at which the respective vehicles are authorized to run through the tunnel.
Features may be used on rolling stock and infrastructure, including sealing of rolling stock, closure of air conditioning inlets and outlets, tunnel entrance shape, shafts, etc., 
which reduce the pressure variation in the tunnel or the train to the allowable pressure variation of 1.45psi.
The designer shall confirm the maximum allowable pressure variations and acceptable medical limits using acceptable, verifiable and certified data from existing revenue 
operation, trials, testing, research, TSI, EN 14067: Railway Applications – Aerodynamics, UIC guideline 779-11R and/ or other equivalent or superior national and 
international codes, guidelines or practice.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-16.1 - General requirements

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-16.1 INF_4.2.16.1General requirements General requirements

RST_4.2.6.4 Maximum pressure variations in tunnels

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None. CFR does not regulate this subject.
Basis of Equivalency

TSI INF_4.2.16.1 : 

Exception taken for quantification of the maximum pressure value.  TSI does not base the maximum air pressure threshold on the use of well sealed vehicles. 
CHSTP will establish performance based criteria in the design of the rolling stock.

TSI Incorporation Comment
General requirements

TSI RST_4.2.6.4 : 

Excellent sealing of rolling stock is assumed and must be specified by CHSTP rolling stock system requirements and design criteria
TSI Incorporation Comment

Maximum pressure variations in tunnels
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Other Regulations / Guidance

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

14067 - Railway 
Applications - 
Aerodynamics

EN EN Applicable code to assist in developing TSI requirements 
with respect to design criteria. Code is more dated and 
less specific that guidance provided by UIC guideline

Determination of 
Railway Tunnel Cross-

UIC - 779 - 11R UIC Provides specific methods and data to calculate tunnel 
cross sectional areas based on TSI requirements above

INF_6.2.6.5
Assessment of 
maximum pressure 
variation in tunnels

TSI This clause is applicable to the CHSTP design criteria text 
except that the reference cross sections do not apply as 
these are for TSI compliant vehicles only and exclude 
Japanese vehicles.
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Pressure variations and resultant air speeds in enclosed spaces in which trains run and the other spaces of underground stations shall be limited to levels which can be 
safely resisted by passengers. 
The operator shall demonstrate that this requirement has been achieved by monitoring pressure variations and resultant air speeds in accordance with the Rolling Stock 
System Requirements. The operator shall confirm that pressure variations and resultant air speeds can be safely resisted by passengers through full scale tests and trials in 
the underground station under proposed revenue operation conditions and train operating speeds.

Pressure variations may occur within enclosed spaces in which trains run and other spaces of stations which may produce air currents that cannot be resisted by 
passengers. 
As each underground station is a special case, there is no single rule for quantifying this effect.  It shall be the subject of a specific design study except when the spaces in 
the station are isolated from the spaces subjected to pressure variations by means of direct openings to the outside air of cross-sectional area at least one-half that of the 
access tunnel.
If platform screen doors are installed, these may be designed to prevent or mitigate pressure variations and reduce resultant air speeds between the train tunnels and the 
station platforms and other enclosed spaces to levels which can be safely resisted by passengers. 
The operator shall demonstrate that this requirement has been achieved by monitoring pressure variations and resultant air speeds in accordance with the Rolling Stock 
System Requirements, and confirm that these pressure variations and resultant air speeds can be safely resisted by passengers by conducting full scale tests and trials in 
the underground station under proposed revenue operation conditions and train operating speeds.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-16.2 - Piston effect in underground stations

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-16.2 INF_4.2.16.2Piston effect in underground stations Piston effect in underground stations

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None. CFR does not regulate the topic.
Basis of Equivalency

TSI INF_4.2.16.2 : 

Incorporated. Reworded to be consistent with FRA nomenclature and expanded to reference airspeed which is the measurable effect, monitoring and trials.
TSI Incorporation Comment

Piston effect in underground stations

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

14067 Parts 1 to 5 - 
Railway applications - 

EN EN Measurement and calculation of pressure variations and 
air speeds

Tolerance Estimation of Railway Transport Quarterly Report V Applicable research paper
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Interfaces between this CHSTP System Requirement and others, with comment
Protection of Workers against Aerodynamic Effects3-16.2 3-33.3>>
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High-speed rolling stock shall be designed to ensure crosswind stability.  Cross wind safety shall be ensured for a train running along the line under the most critical normal 
operational conditions.
If high-intensity wind speed exceeds the characteristic wind curve of the trains, either due to the geographic situation or to other specific features of the line, measures shall 
be taken to maintain the level of cross wind safety.  Protective measures may include: 
* installing protective equipment to shield the track section from cross winds 
* locally reducing train speeds, possibly temporarily during periods at risk of storms
* temporarily interrupting service during periods of peak wind speed in excess of 90 mph or by other appropriate means.
The reaction due to cross wind pressure on the trains shall be considered as a load on bridges and aerial guideways applied through the center of resistance of the train. 
This load shall be added to the effects of cross wind pressure acting directly on the structures at the same intensity. 
Structures supporting high-speed trains shall be designed to resist the maximum considered peak wind pressure at the site of the structure.

Structures supporting high-speed trains shall be designed to withstand a wind load of: 
-�80 psf transversely and 30 psf longitudinally when there is no train on the structure.  The wind shielding area shall include the exposed area of all bridge elements. Wind 
loads to act simultaneously.
-�30 psf transversely and longitudinally when there are trains on the structure.  The wind shielding area shall include all exposed elements of the structure and the area of the 
train. A train shall be considered as a box 13.5 feet high (for single-level rolling stock) with its lower boundary 1 foot above top of rail and its length such as to produce the 
most critical loading condition for the structure.  Wind loads to act simultaneously.
-�25 psf vertically for both cases of train occupancy on the structure.  This load shall be applied upward at the windward quarter point of the transverse width of the 
superstructure.  
Barriers designed to protect trains from high wind pressures shall be designed to the same forces as a structure that supports a high speed train when there is no train.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-17 - Effect of crosswinds

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
223.1 3-17 INF_4.2.17Effect of crosswinds Effect of crosswinds

223.3 INF_4.2.17 Effect of crosswinds

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.113 3-17 INF_4.2.17Effect of crosswinds Effect of crosswinds

238.114 INF_4.2.17 Effect of crosswinds

238.217 INF_4.2.17 Effect of crosswinds

238.221 INF_4.2.17 Effect of crosswinds

CFR 223 - Safety Glazing Standards: Locomotives, Passenger Cars And Cabooses, Subpart A - General - 223.1:  Scope

Provision applies only to objects striking the windows, and does not address wind pressure
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 223 - Safety Glazing Standards: Locomotives, Passenger Cars And Cabooses, Subpart A - General - 223.3:  Application

Excludes transit operations that are not connected to the general railroad system.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.113:  Emergency 
window exits

No provisions for wind pressure loading on emergency window exits.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.114:  Rescue access 
windows.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.217:  Side structure.

§238.217 Side structure

Applicability has the same restrictions as the glazing in Part 223.

Strength of train sidewall reqirements

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.221:  Glazing.

§238.221 Glazing

Requirement for pressure to be included in design of glazing due to passing trains, but pressures are not mentioned.

Basis of Equivalency

TSI INF_4.2.17 : 
TSI Incorporation Comment

Effect of crosswinds

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AASHTO LRFD Bridge 
Design Specifications, 
Section 3, Loads and 
Load Factors

AASHTO This reference provides a relationship between wind 
pressure and wind velocity for wind speed of 100 mph.  
One hundred pounds per foot over a 10 ft. tall vehicle 
would be a 10 psf pressure which using a velocity squared 
relationship dives an approximate wind speed of 50 to 60 
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Interfaces between this CHSTP System Requirement and others, with comment
Requirements for train stability when a specific minimum wind pressure is applied to the train as a function of train speed3-17 5-06.6>>

Refers to the preceding subsection3-17 5-11.17>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify effects of crosswind.3-17 5-06.6<<

AASHTO LRFD Bridge 
Design Specifications, 

AASHTO mph. At this speed wind warnings are normally posted to 
reroute trucks, vans and other tall vehicles.

EN 14067-2:2003CEN European Co

MRE Volume 2, Chapter 
15, Part 2 Section 2.5 

AREMA The 300 lb/ft load represents  a pressure of 20 to 25 psf 
which is a wind speed of  about 80 mph.

THSRC Design 
Specification Volume 9 
Section 3; 3.4.4.1 Wind 
Load

THSRC Maximum wind load models a major hurricane event. The 
pressure is 80 psf on the structure. Trains do not operate 
in this condition. Wind speed is in excess of 140 mph. The 
maximum wind pressure on the trains during operations is 
30.7 psf or approximately a wind speed of nearly 90 mph 
including gusts 

The maximum wind pressure on the trains during 
operations is 30.7 psf or approximately a wind speed of 
nearly 90 mph including gusts
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The track installation shall provide the insulation required for the signaling circuits used by train detection systems. The minimum electrical resistance acceptable from rail to 
rail is 10 ohms per thousand feet.
When insulation is provided by rail fastening systems, the minimum electrical resistance from rail to rail shall be not less than 20,000 ohms for each set of rail supports 
(seats).
A higher resistance is permissible where it is required by control command and signaling systems.
The overhead contact system (OCS) shall be grounded in accordance with National Electrical Code requirements.  Footing resistance of individual structures shall be no 
greater than 25 ohms.  If necessary, ground rods shall be installed to meet this requirement.
Ground connections to disconnect switches and ground leads for all surge arresters shall have a ground resistance not greater than 5 ohms. Ground rods may be utilized to 
obtain the required ground resistance.  OCS support poles shall be bonded to concrete pier foundation reinforcing bars, when used.
OCS poles shall be electrically connected to the aerial ground (static) wire along the tracks.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-18 - Electrical characteristics

Attachment for SR 3-18 . Type: Figure - Ground-Borne Vibration & Noise Impact Criteria

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
210.11 3-18 INF_4.2.18Electrical characteristics Electrical characteristics

INF_5.3.2 Rail Fasteners? (placeholder)

210.13 INF_4.2.18 Electrical characteristics

INF_5.3.2 Rail Fasteners? (placeholder)

210.21 INF_4.2.18 Electrical characteristics

INF_5.3.2 Rail Fasteners? (placeholder)

210.23 INF_4.2.18 Electrical characteristics

INF_5.3.2 Rail Fasteners? (placeholder)

210.25 INF_4.2.18 Electrical characteristics

INF_5.3.2 Rail Fasteners? (placeholder)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-18 INF_4.2.18Electrical characteristics Electrical characteristics

INF_5.3.2 Rail Fasteners? (placeholder)
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The following requirements have been developed in close coordination with the High-Speed Energy Sub-System. 
The track installation shall provide the insulation required for the signaling circuits used by train detection systems. The minimum electrical resistance acceptable from rail to 
rail is 10 ohms per thousand feet
When insulation is provided by rail fastening systems, the minimum electrical resistance from rail to rail shall be not less than 20,000 ohms for each set of rail supports 
(seats).
A higher resistance shall be provided where it is required by particular control command and signaling systems.
The overhead contact system (OCS) shall be grounded in accordance with National Electrical Code requirements.  Footing resistance of individual structures shall be no 
greater than 25 ohms.  If necessary, ground rods shall be installed to meet this requirement.
Ground connections to disconnect switches and ground leads for all surge arresters shall have a ground resistance not greater than 5 ohms.  Ground rods may be utilized to 
obtain the required ground resistance. OCS support poles shall be bonded to concrete pier foundation reinforcing bars, when used.
OCS poles shall be electrically connected to the aerial ground (static) wire along the tracks.
The design criteria for insulation of tracks and rail fastening system will be further developed for 30% design in close coordination with the electrical and signaling system 
design.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.11:  Waivers
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.13:  Penalty.
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.21:  Scope of subpart
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.23:  Authorization
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.25:  Measurement criteria and 
procedures
Basis of Equivalency

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement.
The SR and Design Criteria language above were developed in close coordination with the CHSTP team’s signaling and traction power engineers using 
the most stringent case between TSI and AREMA requirements

Basis of Equivalency

TSI INF_4.2.18 : 

This CHSTP system requirement is consistent with TSI
TSI Incorporation Comment

Electrical characteristics

TSI INF_5.3.2 : 

Only sub-section d) is relevant to the content of this SR.
CHSTP SR complies with AREMA requirements for insulation through rail fastening system which is more stringent than the requirements of this section of TSI.

TSI Incorporation Comment
Rail Fasteners? (placeholder)

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Part 12
Power Supply and 
Electrification 
Systems12.3.3.1.17 

AREMA AREMA provides general guidance for bonding grounding 
of OCS and references the National Electric Code for the 
specific requirements.
CHSTP system requirement is consistent with AREMA.
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Interfaces between this CHSTP System Requirement and others, with comment
The rail fastening system3-18 3-38>>

Compatibility with track-side train detection systems
3-18 8-11>>

TES 6-34.1. Protective provisions of substations and posts (was EGY)3-18 6-34.1>>

Protective provisions of current return circuit3-18 6-34.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Electrical characteristics of the infrastructure shall be verified and the train detections systems tested under varying 
conditions (dry, wet, etc.).  Insulated Joint locations must be verified by inspection and measurement.

3-18 8-19.1<<

Railway applications 
Track  Performance

BS EN
13481-2:2002

CHSTP system requirement complies with this BS 
regulation.

Railway applications 
Track Test methods for 
fastening systems Part 
5.

BS EN
13146-5:2002

This section is cited for reference only since it covers 
laboratory tests procedure for determining the electrical 
resistance, in wet conditions, between the running rails 
provided by a fastening system fitted to a steel or concrete 
sleeper, bearer or element of slab track.

Railway applications.  FiBS EN 50122-1 1 This section copied for reference only

Volume 1, Chapter 30, 
Ties, Part 4, Concrete 
Ties; SECTION 4.8 
ELECTRICAL 
PROPERTIES

AREMA These AREMA requirements are more stringent than TSI 
(see explanation below). Thus AREMA requirements are 
used in CHSTP SR language.This criterion states that 
when testing the rail to rail voltage through the rail seat 
the resistance must be at least 20,000 ohms.  
There is no criterion to ground for this requirement.  If the 
resistance from rail to rail through the concrete is 20,000 
ohms it is quite possible that the rail to ground for either or 
both rails could be substantially more than 10,000 ohms 
since the resistance from the concrete tie to ground is 
probably higher than zero ohms
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-19 - Noise and vibration

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
0.0 3-19 INF_4.2.19Noise and vibration Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
210.1 3-19 INF_4.2.19Noise and vibration Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.3 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.5 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.7 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.9 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.11 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.13 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.21 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.23 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source
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An environmental study of noise and vibration caused by the construction and operation of the high-speed train system shall be performed in accordance with federal law, in 
particular the National Environmental Policy Act of 1969 (NEPA) (42 USC § 4321 et seq.).
Noise from operation of high-speed trains and ancillary sources shall not exceed limits defined in the Rolling Stock System Requirements and applicable noise laws and 
regulations.
Vibration from operation of high-speed trains and ancillary sources shall not exceed limits defined in applicable vibration laws and regulations.
If noise or vibration limits are exceeded, suitable mitigation shall be provided.

An environmental study of noise and vibration caused by the construction and operation of the high-speed train system shall be performed in accordance with federal law, in 
particular the National Environmental Policy Act of 1969 (NEPA) (42 USC § 4321 et seq.).
Noise from operation of high-speed trains and ancillary sources shall not exceed limits defined in the CHSTP System Requirements for Rolling Stock, and applicable noise 
laws and regulations.
Vibration from operation of high-speed trains and ancillary sources shall not exceed limits defined in applicable vibration laws and regulations, and as recommended in the 
High-Speed Ground Transportation Noise and Vibration Impact Assessment Guideline (Oct 2005) by FRA.  The criteria is (table)
If noise or vibration limits are exceeded, suitable mitigation shall be provided.

Design Criteria

CHSTP System Requirement Text

CFR Sections addressed by this CHSTP System Requirement

RST_4.2.6.5 Exterior noise

210.25 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.27 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.29 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.31 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

210.33 INF_4.2.19 Noise and vibration

INF_6.2.6.6 Not held in database. Please refer to official source

RST_4.2.6.5 Exterior noise

CFR 0 - Reference to section outside 49 CFR Parts 200-299, Subpart n/a - 0.0:  Reference to section outside 49 CFR Parts 200-299

40 CFR Part 201NOISE EMISSION STANDARDS FOR TRANSPORTATION EQUIPMENT; INTERSTATE RAIL CARRIERS
See comments on 49 CFR Part 210

Basis of Equivalency
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CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.1:  Scope of part

49CFR part 210 regulates noise emissions from railroad equipment, and operations such as car coupling. Ground-borne vibration and ground-borne noise 
are not regulated.

Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.3:  Applicability

49CFR does not specifically regulate train induced vibration.
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.5:  Definitions
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.7:  Responsibility for noise defective 
railroad equipment
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.9:  Movement of a noise defective 
locomotive, rail car, or consist of a locomotive and rail cars.
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.11:  Waivers
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.13:  Penalty.
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.21:  Scope of subpart
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.23:  Authorization
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.25:  Measurement criteria and 
procedures
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.27:  New locomotive certification
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.29:  Operation standards (moving 
locomotives and rail cars)
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.31:  Operation standards 
(stationary locomotives at 30 meters)
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart B - Inspection and Testing - 210.33:  Operation standards 
(switcher locomotives, load cell test stands, car coupling operations, and retarders)
Basis of Equivalency

TSI INF_4.2.19 : 

Exception taken to this clause of TSI Infrastructure.
TSI Incorporation Comment

Noise and vibration

TSI RST_4.2.6.5 : 

Proposed high-speed rolling stock noise limits are detailed in this TSI clause.
TSI Incorporation Comment

Exterior noise

TSI INF_6.2.6.6 : 
TSI Incorporation Comment

Not held in database. Please refer to official source.

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

All sections
High-speed Ground 
Transportation Noise 
and Vibration Impact 

FRA To be incorporated in to the Design Criteria Manual. 
Addresses noise and vibration of existing high-speed 
rolling stock. 
Vibration measurements are based on TGV trains. There 
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All sections
High-speed Ground 
Transportation Noise 
and Vibration Impact 
Assessment, 
Oct 2005

FRA are no measurements for Shinkansen or ICE 3 Velaro.
No discussion of sonic boom induced at high-speed as 
trains enter and exit tunnels. 
These recommendations are repeated in the CHSTP 
Environmental Documents.
Note that steel wheel trains are based on the TGV 
technology of two powered units, one at either end of the 
trainset, which concentrates the noise and produces more 
noise from the cooling blowers than the modern 
distributed power trainsets such as Shinkansen. These 
have three powered units (EMUs) per 4 car unit or 12 
totals per 16 car (400m) trainset.

All sections
Transit Noise and 
Vibration Impact 
Assessment Manual, 
2006

FTA To be incorporated in to the Design Criteria Manual. 
Addresses noise and vibration from mass transit ancillary 
sources such as electrical substations, maintenance 
facilities, yards and stations which are common to high-
speed rail.

All sections, Noise and 
Vibration Analyses 
Technical Report (Final).

KM Chng 
Environmental Inc.

Reference document.
Sample noise and vibration analyses performed in 
accordance with FTA Transit Noise and Vibration Impact 
Assessment Manual

High Speed Ground 
Transportation Noise 
and Vibration Impact 
Assessment, 
Oct 2005

FRA Incorporated into design criteria.
Addresses noise mitigation measures for existing high 
speed rolling stock. 
No discussion of sonic boom induced at high speed as 
trains enter and exit tunnels.

Presentation to CHSRA 
Nov 2009, Noise and 

JRTT Presentation of Noise and Vibration measures and 
mitigation on Shinkansen.

Railway Technology 
Today 9 (22 December 

Japan Railway & 
Transport Review

Discussion of Noise and Vibration measures and 
mitigation on Shinkansen.

Section 2.1.8 
Environmental 
Preservation Methods

MLIT and 
JRCTTA (Japan)

Reference document.
Summary of applicable standards and noise limits in 
Japan and noise mitigation measures.

Section 3 Link Light 
Rail, Design Criteria, 
Environmental

Sound Transit
(Seattle)

Reference document.
Sample Environmental Design Criteria for Mass Transit 
(light rail) System.

Sections 9.4FRA Incorporated into design criteria.
Addresses noise mitigation measures for existing high 
speed rolling stock. 
No discussion of sonic boom induced at high speed as 
trains enter and exit tunnels.
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Interfaces between other CHSTP System Requirements and this one, with comment
Noise and vibration3-19 5-06.8<<

Sections 5.4
and 9.4

FRA Incorporated into design criteria.
Addresses noise mitigation measures for existing high 
speed rolling stock. 
No discussion of sonic boom induced at high speed as 
trains enter and exit tunnels.

Sections 6.8 FTA

Sections 11.5FTA Transit Noise and Vibration 
Impact Assessment Manual, 2006

Incorporated into design criteria.
Addresses noise mitigation measures for mass transit 
ancillary sources such as electrical substations, 
maintenance facilities, yards and stations which are 
common to high speed rail.
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Noise prevention and mitigation measures shall be provided as required to ensure noise is within limits defined in the CHSTP system requirements, the program and project 
EIR/EIS documents, and other applicable laws and regulations.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-19.1 - Noise mitigation

Attachment for SR 3-19.1 . Type: Table - Table of Examples of High Speed Noise Mitigation Measures
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Noise prevention and mitigation measures shall be provided as required to ensure noise is within limits defined in the CHSTP system requirements, the program and project 
EIR/EIS documents, and other applicable laws and regulations.
The scope and transmission loss characteristics of noise mitigation measures shall be established by noise studies for the program and project EIR/EIS documents.
Examples of noise mitigation and proposed responsible discipline are listed in the following tables.
Table of Examples of High Speed Train Noise Mitigation Measures

Design Criteria

Attachment for SR 3-19.1 . Type: Figure - Table of Examples of High Speed Train Vibration Mitigation Measures



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement INF 3-19.1 - Noise mitigation

Page 105 of 982

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.1:  Scope of part

49CFR part 210 regulates noise emissions from railroad equipment, and operations such as car coupling.
Basis of Equivalency

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not currently regulate noise mitigation.

Basis of Equivalency

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Sections 5.4 and 9.4;FRA High Speed Ground 
Transportation Noise and 
Vibration Impact Assessment, 
Oct 2005

Incorporated into design criteria.
Addresses noise mitigation measures for existing high 
speed rolling stock. 
No discussion of sonic boom induced at high speed as 
trains enter and exit tunnels.

All sectionsKM Chng 
Environmental Inc.

Noise and Vibration Analyses 
Technical Report (Final), Denver 
West Corridor Light Rail Transit 

Reference document.
Sample noise analyses performed in accordance with FTA 
Transit Noise and Vibration Impact Assessment Manual.

Section 2.1.8 
Environmental 
Preservation Methods

MLIT and 
JRCTTA (Japan)

Report of the Joint Study for 
California High Speed Rail, 2007

Reference document.
Summary of applicable standards and noise limits in 
Japan and noise mitigation measures.

Section 3Sound Transit
(Seattle)

Link Light Rail, Design Criteria, 
Environmental

Reference document.
Sample Environmental Design Criteria for Mass Transit 
(light rail) System.

Sections 5.4 and 9.4FRA High Speed Ground 
Transportation Noise and 
Vibration Impact Assessment, 
Oct 2005

Incorporated into design criteria.
Addresses noise mitigation measures for existing high 
speed rolling stock. 
No discussion of sonic boom induced at high speed as 
trains enter and exit tunnels.

Sections 6.8 and 11.5FTA Transit Noise and Vibration 
Impact Assessment Manual, 2006

Incorporated into design criteria.
Addresses noise mitigation measures for mass transit 
ancillary sources such as electrical substations, 
maintenance facilities, yards and stations which are 
common to high speed rail.
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Vibration prevention and mitigation measures shall be provided as required to ensure vibration is within limits defined in the CHSTP system requirements, the program and 
project EIR/EIS documents, and other applicable laws and regulations.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-19.2 - Vibration mitigation

Attachment for SR 3-19.2 . Type: Figure - Vibration Mitigation Measures for Ancillary and Stationary Sources
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Infrastructure vibration prevention and mitigation measures shall be provided as required to ensure vibration is within limits defined in the CHSTP system requirements, the 
program and project EIR/EIS documents, and other applicable laws and regulations.
The scope and transmission loss characteristics of vibration mitigation measures shall be established by vibration studies for the program and project EIR/EIS documents.
Examples of vibration mitigation and proposed responsible discipline are listed in the following tables.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not currently regulate vibration mitigation
Basis of Equivalency

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Sections 5.4 and 9.4FRA High Speed Ground 
Transportation Noise and 
Vibration Impact Assessment, 

Incorporated into design criteria.
Addresses vibration mitigation measures for existing high 
speed rolling stock.

Sections 6.8 and 11.5FTA Transit Noise and Vibration 
Impact Assessment Manual, 2006

Incorporated into design criteria.
Addresses vibration mitigation measures for mass transit 
ancillary sources such as electrical substations, 
maintenance facilities, yards and stations which are 
common to high speed rail.

Section 2.1.8 
Environmental 
Preservation Methods

MLIT and 
JRCTTA (Japan)

Report of the Joint Study for 
California High Speed Rail, 2007

Reference document.
Summary of applicable standards and noise limits in 
Japan and noise mitigation measures

Section 3Sound Transit
(Seattle)

Link Light Rail, Design Criteria, 
Environmental

Reference document.
Sample Environmental Design Criteria for Mass Transit 
(light rail) System.

All sectionsKM Chng 
Environmental Inc.

Noise and Vibration Analyses 
Technical Report (Final), Denver 
West Corridor Light Rail Transit 
Project Final Design Assessment

Reference document.
Sample noise and vibration analyses performed in 
accordance with FTA Transit Noise and Vibration Impact 
Assessment Manual.
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The speed of trains on tracks adjacent to station platforms shall not exceed 155 mph.  
If trains on tracks alongside station platforms are intended to operate at more than 80 mph, one or more of the following measures shall be provided:
1.  Passenger access to the platforms adjacent to the tracks shall only be permitted when a train is intended to stop.
2.  Platform barriers shall be installed alongside of the platform adjacent to the passing train.

The speed of trains on tracks adjacent to station platforms shall not exceed 110 mph.  
If trains on tracks alongside station platforms are intended to operate at more than 80 mph, one or more of the following measures shall be provided:
1.  Passenger access to the platforms adjacent to the tracks shall only be permitted when a train is intended to stop.
2.  Platform barriers shall be installed alongside of the platform adjacent to the passing train.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.1 - Access to the platform

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-20.1 INF_4.2.20.1Access to the platform Access to the platform

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the subject of this System Requirement.  System requirement is based on TSI and Shinkansen standards and practices.
Basis of Equivalency

TSI INF_4.2.20.1 : 

Incorporated.  No Exceptions.
TSI Incorporation Comment

Access to the platform

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Chapter 4 Stations
Article 36 Platforms

Shinkansen Shinkansen 3) Incorporated.
The Shinkansen requirement for speed of trains through 
station platforms is more stringent than the requirements 
specified in the TSI.

Design Criteria, Chapter 
3, Part D

CALTRAIN CALTRAIN 1.0 BOARDING PLATFORMS Not applicable
The content of this section is not applicable to the subject 
covered by this SR.
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Volume 3, Chapter 6, 
Part 8

AREMA AREMA 8.7.3 PLATFORM ACCESS 
(2001)

Not applicable
Although this section of AREMA has a similar title to that 
of the TSI requirement from which this SR originated, it 
does not relate to the subject covered in this SR.
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The requirements are applicable to the station platforms where trains complying with high-speed rail rolling stock criteria are intended to stop for normal passenger operation.
The usable length of a station platform shall be a minimum length of 1312 feet.

Platform Length
The following is provided for insofar as it may affect the alignment design.
• Desirable: 1380 feet
• Minimum: 1345 feet
• Exceptional: 1315 feet
The platform length will be fixed definitively when rolling stock criteria are known.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.2 - Usable length of the platform

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-20.2 INF_4.2.20.2Usable length of the platform Usable length of the platform

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate usable length of station platform.  System requirement is based on TSI.
Basis of Equivalency

TSI INF_4.2.20.2 : 

No exception provided that TSI-compliant rolling stock is used.
TSI Incorporation Comment

Usable length of the platform

Interfaces between other CHSTP System Requirements and this one, with comment
Verify usable length of the platform.3-20.2 5-03.5<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Design Criteria
Ch 3 part D
para 1.1

CALTRAIN CALTRAIN Station Configuration -Platform 
Dimensions

HST and Caltrain will have separate platform at SF and 
San Jose station. San Jose station is not a terminal 
station for CHSTP.

SCRRA Design Criteria 
Manual

SCRRA SCRRA Platforms - Consideration of 
future track and platform length 

CHSTP system requirement exceeds SCRRA design 
criteria

V3 Ch 6 part 8
Para 8.7.2

AREMA AREMA Platform Dimensions CHSTP system requirement exceeds AREMA platform 
dimension criteria
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The requirements are applicable to the platforms where trains complying with high-speed train rolling stock criteria are intended to stop for normal passenger operation.
Platform design shall meet the requirements of NFPA 130 and ADA.
The platform width shall be sufficient to allow reception and movement for the maximum number of passengers based on projected ridership for the station.

Platform Width
Platforms shall meet the requirements of NFPA 130 and ADA.  The platform width shall be sufficient to allow accessibility and movement for the maximum number of 
passengers based on projected ridership for the station. 
Platform with tracks on both sides (island platform):
  * Desirable:      According to ridership, circulation and egress requirements, and not less than:
  * Minimum:       30 feet
  * Exceptional:   25 feet
Platform with one track on one side (side platform):
  * Desirable:      According to ridership, circulation, and egress requirements, and not less than:
  * Minimum:       20 feet
  * Exceptional:   18 feet

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.3 - Usable width of the platform

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate platform width.  It sets minimum offsets from platform edge to obstacles to achieve mobility and circulation requirements of 
ADA.  CHSTP System Requirement is adopting requirements of the 49CFR as referenced to ADA requirements.

Basis of Equivalency

Interfaces between other CHSTP System Requirements and this one, with comment
Loads on passengers or facilities on the platforms.3-20.3 3-14.7<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NFPA 130NFPA NFPA 5.5.5.6 - Calculation of Platform O No exceptions taken.
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The requirements are applicable to the platforms where trains complying with high-speed rolling stock criteria are intended to stop for normal passenger operation.
The rail-to-platform height in new stations shall be compatible with the floor height of high-speed rolling stock vehicles so that the vertical difference, measured when the 
vehicle is at rest, is within plus or minus 5/8 inch under normal passenger load conditions.

Platform Height
The elevation of the station platforms shall be set to be the same as the nominal car floor height at the doors of the vehicles.  The design of the boarding platforms shall be 
coordinated with vehicle design such that the car floor shall be within plus or minus 5/8 inch of the platform height under all normal passenger load conditions.
For preliminary design, the nominal platform height shall be 3.0 feet above the top of rail.  Once the rolling stock is selected, the platform elevation for the station platforms 
shall be set to be the same as the nominal car floor height at the doors of the vehicles.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.4 - Platform height

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-20.4 INF_4.2.20.4Platform height Platform height

MOB_4.1.2.18.1 Platform height

MOB_4.2.2.12 Step position for vehicle access and egress

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

CHSTP system requirement is equivalent to 49CFR Part 38 and 28 CFR Part 37 as pertains to platform height, including application of CFR and ADA 
requirements for coordination between the height of platform and rolling stock floor level.

Basis of Equivalency

TSI INF_4.2.20.4 : 

Exception is taken to platform height and allowable vertical tolerance requirements in favor of incorporating ADA regulations.
TSI Incorporation Comment

Platform height

TSI MOB_4.1.2.18.1 : 

Exception is taken to platform height and allowable vertical tolerance requirements in favor of incorporating ADA regulations.
TSI Incorporation Comment

Platform height

TSI MOB_4.2.2.12 : 

Implementing ADA requirements on CHSTP will excess the Mobility TSI requirements.
TSI Incorporation Comment

Step position for vehicle access and egress



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement INF 3-20.4 - Platform height

Page 113 of 982

Interfaces between other CHSTP System Requirements and this one, with comment
Review interface with platform height defined by this System Requirement.3-20.4 5-02.4<<

Verify platform height3-20.4 5-02.6<<

Verify platform height.3-20.4 5-03.5<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

ADA Section 10.3.1 part 
(9)

ADA ADA ADA Standards for accessible 
design - Transportation facilities - 
Fixed Facilities and stations

Rail-to-platform height in new stations shall be 
coordinated with the floor height of new vehicles so that 
the vertical difference, measured when the vehicle is at 
rest, is within plus or minus 5/8 inch under normal 
passenger load conditions

Design Criteria
Ch3 part D 1.1

CALTRAIN CALTRAIN Station Configuration - Platform 
Dimensions

Not applicable to CHSTP as CHSTP train will have distinct 
platforms

Design CriteriaCALTRAIN CALTRAIN ADA Requirement - Mini High Platf

Leaflet 741UIC UIC Passenger stations - Height of plat Not applicable to CHSTP

SCRRA Design Criteria 
Manual

SCRRA SCRRA Platforms - General Configuration Not applicable to CHSTP as CHSTP train will have distinct 
platforms

SCRRA Design Criteria 
Manual

SCRRA SCRRA Platforms - Mini High Platform Not applicable to CHSTP as CHSTP train will have distinct 
platforms

Vol 3 part 8 para 8.7.2AREMA AREMA Vol 3 part 8 para 8.7.2 Not applicable to CHSTP
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The requirements are applicable to the platforms where trains complying with the rolling stock criteria are intended to stop for normal passenger operation.
Track Centerline to Platform Dimension
The nominal distance between the center line of track and the passenger platform edge shall be set at a maximum of 3 inches wider than one-half of the width of the 
passenger vehicle operating on the line.

Track Centerline to Platform Dimension 
The nominal distance between the track center line and the passenger platform edge shall be:
• Desirable: ½ width of vehicle  + 2.75 in
• Minimum:  ½ width of vehicle  + 3.00 in
• Exceptional: ½ width of vehicle  + 3.00 in
For preliminary design, the nominal distance between track center and passenger platform edge shall be 5’-9” (1750 mm).
The distance between the track center line and the platform edge will be confirmed once the rolling stock is selected.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.5 - Distance from the centre of the track

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-20.5 INF_4.2.20.5Distance from the centre of the track Distance from the centre of the track

MOB_4.1.2.18.1 Platform height

MOB_4.2.2.12 Step position for vehicle access and egress

RST_4.2.2.1 General

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

CHSTP system requirement is equivalent to 28CFR Part 37 as pertains to distance from the center of the track, including application of CFR and ADA 
requirements for the horizontal gap between the platform and rolling stock.

Basis of Equivalency

TSI INF_4.2.20.5 : 

Exception from TSI as CFR and ADA are more restricting.
TSI Incorporation Comment

Distance from the centre of the track

TSI MOB_4.1.2.18.1 : 
TSI Incorporation Comment

Platform height
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Other Regulations / Guidance

TSI MOB_4.2.2.12 : 

Implementing ADA requirements on CHSTP will excess the Mobility TSI requirements.
TSI Incorporation Comment

Step position for vehicle access and egress

TSI RST_4.2.2.1 : 
TSI Incorporation Comment

General

Interfaces between other CHSTP System Requirements and this one, with comment
Distance from the center of the tracks3-20.5 3-20.8<<

Verify distance from the center of the track.3-20.5 5-03.5<<

Review interface with distance from centerline of the track to a platform defined by this System Requirement.3-20.5 5-02.4<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA V4 ch28 part 3 tAREMA AREMA Horizontal Clearance Not relevant to this issue

GO 26 DCPUC CPUC Not relevant to this issue

Leaflet 741UIC UIC Passenger stations - Height of plat Exception from UIC as CFR and ADA are more restricting.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement INF 3-20.6 - Track layout along the platforms

Page 116 of 982

Tracks along the edge of passenger platforms shall be tangent.  If it is not possible for a platform track to be tangent throughout its entire length, the largest practical radius of 
curve shall be used in conjunction with use of other means to meet ADA accessibility requirements.

Platform Tracks
Tracks along the edge of passenger platforms shall be of sufficient length that trains making the station stop do not delay through trains.  Turnouts connecting the platform 
track with the main track shall permit speeds not less than that the train would be running at if decelerating to or accelerating from the station stop.  Other than the main line 
turnouts, the normal train operation into or out of the platform shall not pass through the curved side of turnouts.
Platform tracks shall be tangent through the platform length and to a distance of not less than 75 feet each way beyond the ends of the platform.  If the platform track must be 
curved, the largest practical radius of curve shall be used, and other means used to provide for accessibility in accordance with ADA requirements.
Other tracks connected to platform tracks shall turn out of the tangent portion of the platform tracks.  Turnouts shall be placed not less than 75 feet beyond the ends of the 
platform.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.6 - Track layout along the platforms

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-20.6 INF_4.2.20.6Track layout along the platforms Track layout along the platforms

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

Platform track location complies with the ADA requirements given in 28 CFR 36.  CPUC requirements are not applicable.  There is no requirement 
specific to tracks adjacent to platforms in 49CFR 213.

Basis of Equivalency

TSI INF_4.2.20.6 : 

Exception: TSI requirements for platforms with radius of 500 m (1640 feet) will not meet ADA requirements for platform gaps.  Depending upon truck centers, 
body length, and door positions, a curve radius of above 25,000 feet may allow door gaps sufficiently small that ADA requirements can be met without provision 
of gap fillers of some sort.

TSI Incorporation Comment
Track layout along the platforms

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

ADA Section 10.3.1 part ADA ADA ADA Standards for accessible des No exception.

AREMAAREMA AREMA The AREMA Manual contains no r
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DoT Disability Law 
Guidance

Federal Transit 
Admin-istration  
(FTA)

Federal Transit 
Admin-istration  
(FTA)

Concerning the issue at Transbay or any other station 
where it may be necessary to have a curve, and hence 
excessive gaps in part of the platform:  Could these cars 
or door positions at these curves simple be defined as 
“inaccessible” for the purpose of complying with this 
requirement?
Particularly for Transbay, it is highly likely that the 
passenger loading into and out of that station would be 
sufficiently smaller than the load that would be on the train 
south of San Jose that the nominal south end 3 to 4 cars 
that would be adjacent to the curved portion could be 
blocked out of the reservation system so that no seats in 
these cars are sold to/from Transbay and the doors of 
these cars not be opened at Transbay.

FRA Approach to 
Managing Gap Safety 
Dec. 7, 2007, Rev. 03

FRA FRA Office of 
Safety

6.2 Policies and Procedures This document is primarily oriented to management of 
existing conditions where the platform gap does not 
comply with ADA requirements.  The portion copied is only 
that which appears most relevant to the conditions that 
which will occur on the south end of the Transbay 
Terminal platforms.

GO 26 D
Section 3-Side 
Clearances

CPUC CPUC The requirements in this section apply to railroads 
carrying freight.  There is no requirement for platform 
offset or tracks at platforms given in the section on 
railroads not carrying freight.  
Compliance with the requirements of this GO result in non-
compliance with ADA requirements.
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Prevention of electric shock on station platforms shall be ensured by properly bonding and grounding all equipment and installations with metallic components on station 
platforms and by properly grounding of overhead contact system support structure per provisions of the High-Speed Energy System Requirements.

The design for bonding and grounding of equipment and other installation on station platforms, including the bonding and grounding of the embedded reinforcing steel bars 
on station platforms shall be developed in coordination with the electrical design for grounding.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.7 - Prevention of electric shock on platforms

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-20.7 INF_4.2.20.7Prevention of electric shock on platforms Prevention of electric shock on platforms

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement
CFR does not regulate the topic addressed in this SR

Basis of Equivalency

TSI INF_4.2.20.7 : 

No exception taken
TSI Incorporation Comment

Prevention of electric shock on platforms

Interfaces between this CHSTP System Requirement and others, with comment
The 6-34 SR series listed below address electrical safety and protection against electric shock.3-20.7 6-34>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

4.7. Health and safety coENG TSI No comment

Industry Applications, 
Transactions on

IEEE - 80 Provides the framework to establish a coordinated 
grounding and bonding design plan.

Part 12
Power Supply and 
Electrification Systems

AREMA AREMA does not specifically addresses bonding and 
grounding of equipment on station platforms and it does 
not specifically addresses the prevention of electric 
shock.  However it provides general guidance for bonding 
grounding of OCS and references the National Electric 
Code for the specific requirements.
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See comment above3-20.7 6-34.1>>

See comment above3-20.7 6-34.2>>
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Stations shall be made readily accessible to and usable by individuals with disabilities in accordance with the requirements in Americans with Disabilities Act (ADA) 
Accessibility Guidelines for Buildings and Facilities.

Station platform design shall be in compliance with the requirements of applicable sections of Americans with Disabilities Act (ADA)

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-20.8 - Characteristics linked to the access of people with reduced 
mobility

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
0.0 3-20.8 INF_4.2.20.8Characteristics linked to the access of people with 

reduced mobility
Characteristics linked to the access of people with 
reduced mobility.

MOB_4 Characteristics of the Subsystems

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
37.0 3-20.8 INF_4.2.20.8Characteristics linked to the access of people with 

reduced mobility
Characteristics linked to the access of people with 
reduced mobility.

MOB_4 Characteristics of the Subsystems

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
38.113 3-20.8 INF_4.2.20.8Characteristics linked to the access of people with 

reduced mobility
Characteristics linked to the access of people with 
reduced mobility.

MOB_4 Characteristics of the Subsystems

CFR 0 - Reference to section outside 49 CFR Parts 200-299, Subpart n/a - 0.0:  Reference to section outside 49 CFR Parts 200-299

36 CFR part 1192, § 1192.113 Doorways
Subpart F Intercity Rail Cars and SystemsAmericans with Disabilities Act (ADA) Accessibility Guidelines for Transportation Vehicles
This subpart is the source of the requirement for the 3 inch horizontal and 5/8 inch vertical gap between car floor level at doorway and passenger platform 
trackside edge location.
The design value should be set at lesser values than these legal requirements so as to allow for wear of track and car components.
Due to the possibility that some station platforms may in part be along curved track, it needs to be clarified whether this requirement must be met at all 
doorways on the train.

36 CFR part 1191; 1191.1 Accessibility guidelines
Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities
This CFR provides extensive details for accessibility related to stairs, ramps, elevators, passageway minimum dimensions, etc. It sets the legal design 
requirements of all facilities that are required to be accessible for people with disabilities.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 37 - Transportation Services For Individuals With Disabilities (ADA), Subpart Sections 1-125 - 37.0:  Transportation Services For 
Individuals With Disabilities (ADA)

37.55 Intercity rail station accessibility.
CHSTP System Requirement adopts 49 CFR Part 37.

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.113:  Doorways

§ 38.113 Doorways. Americans with Disabilities Act (ADA) Accessibility Specifications for Transportation Vehicles 
This relevant requirement in this CFR is word for word identical to 36 CFR 1192.
This subpart is the source of the requirement for the 3 inch horizontal and 5/8 inch vertical gap between car floor level at doorway and passenger platform 
trackside edge location.
The design value should be set at lesser values than these legal requirements so as to allow for wear of track and car components.
Due to the possibility that some station platforms may in part be along curved track, it needs to be clarified whether this requirement must be met at all 
doorways on the train.

Basis of Equivalency

TSI INF_4.2.20.8 : 

The requirements of “Person with Reduced mobility TSI are equivalent to ADA requirements. CHSTP System Requirement follows ADA.
TSI Incorporation Comment

Characteristics linked to the access of people with reduced mobility.

TSI MOB_4 : 

These requirements are equivalent to ADA requirements. CHSTP SR follows ADA.
TSI Incorporation Comment

Characteristics of the Subsystems

Interfaces between this CHSTP System Requirement and others, with comment
Platform height3-20.8 3-20>>

Distance from the center of the tracks3-20.8 3-20.5>>

Access3-20.8 5-02.4>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

10. Transportation FacilitAmericans with Di No exception taken

4. Accessible Elements Americans with Di No exception taken
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The general requirements for fire protection and fire safety are defined in the Safety in Railway Tunnels system requirements.

The following criteria has been defined for preliminary design for emergency exit in railway tunnels.
Fire escape shall be self-assisted via emergency walkways thru lateral or vertical emergency exit leading to the surface or other safe areas. Exits shall be spaced at 
distances not to exceed 2,500 feet (762 m).
The minimum dimensions of lateral and/or vertical emergency exits to the surface shall be 5 feet wide x 7.50 feet high. The minimum dimensions of the door opening shall be 
4.5 feet wide × 6.5 feet high. All exits shall be equipped with lighting and signs.
In double track tunnels, at locations where vertical shafts cannot be provided, such as under large water bodies or under mountains, a parallel service tunnel shall be 
constructed to the nearest vertical exit shaft.  The passageways between the trainway tunnel and service tunnel shall be spaced at distances not to exceed 1600 ft (500 m).
In twin single track tunnels, passageways between the tunnels shall be spaced at distances not to exceed 1600 ft (500 m).  The passageways shall be equipped with lights 
and signs. Minimum dimensions of the cross-passage shall be 5 feet wide x 7.50 feet high. The minimum dimensions of the doors shall be 4.5 feet wide x 6.5 feet high.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-21 - Fire safety and safety in railway tunnels

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-21 INF_4.2.21Fire safety and safety in railway tunnels Fire safety and safety in railway tunnels

TUN_4.2.2.6 Facilities for self-rescue, evacuation and rescue in 

TUN_4.2.2.6.3 Lateral and/or vertical emergency exits to the surfa

TUN_4.2.2.6.4 Cross-passages to the other tube

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by this CHSTP System Requirement. The guidelines describes in the Design criteria are based on 
the requirements of NFPA 130 Standard for Fixed Guideway Transit and Passenger Rail Systems and the requirements of Safety in Railway Tunnels TSI

Basis of Equivalency

TSI INF_4.2.21 : 

Incorporated
This section of TSI cross references other TSI sections.

TSI Incorporation Comment
Fire safety and safety in railway tunnels

TSI TUN_4.2.2.6 : 

Lateral and/or vertical emergency exits to the surface
Facilities for self-rescue, evaluation and rescue in the event of an incident.

TSI Incorporation Comment
Facilities for self-rescue, evacuation and rescue in the event of an incident
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Other Regulations / Guidance

TSI TUN_4.2.2.6.3 : 

Incorporated in the Design Criteria text for preliminary design.

TSI Incorporation Comment
Lateral and/or vertical emergency exits to the surface.

TSI TUN_4.2.2.6.4 : 

Incorporated in the Design Criteria text for preliminary design
TSI Incorporation Comment

Cross-passages to the other tube

Interfaces between this CHSTP System Requirement and others, with comment
Fire safety3-21 5-07.2>>

Particular specification for tunnels - Emergency Lighting System3-21 5-07.12>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify fire safety and safety in railway tunnels.3-21 5-07.11<<

Verify fire safety and safety in railway tunnels.3-21 5-07.2<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NFPA 130, 6.2.2.2NFPA No fire has ever occurred on a dedicated HST mode since 
1963.

NFPA 130, 6.2.2.3NFPA No fire has ever occurred on a dedicated HST mode since 
1963.

NFPA 130, 7.5NFPA No fire has ever occurred on a dedicated HST mode since 
1963.

NFPA 130, 7.6NFPA No fire has ever occurred on a dedicated HST mode since 
1963.
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There shall be no at-grade (level) highway crossings, public or private, or rail-to-rail crossings of the high-speed trackway.
The high-speed train right-of-way shall be protected from unauthorized access.  Intrusion protection fencing, traffic barriers and other devices shall be provided between high-
speed train tracks and adjacent roadways. 
Barriers shall be provided on aerial structures over the high-speed train trackway to prevent intrusion of vehicles and the launching of objects onto the high-speed train 
tracks. 
Fencing with intrusion detection devices shall be installed as appropriate to prevent access by unauthorized personnel and animals.

CONTROL OF ACCESS AND INTRUSION PROTECTION FOR HIGH-SPEED FACILITIES
1. GENERAL
* Access to high-speed train facilities shall be restricted by means of fencing, walls and other types of barriers in order to prevent unauthorized access to equipment, 
disruption of train operations, vandalism or possible injury to trespassers.
* At-grade public road crossings and at-grade track crossings with other rail systems shall not be used. 
* The entire high-speed train right-of-way shall be protected against access by unauthorized vehicles or pedestrians, except at stations and associated parking facilities and 
at grade-separated structures.  Areas designated as non-public areas in stations and parking facilities shall also be protected from unauthorized access. 
* High-speed train trackway and facilities shall be protected from intrusion of motor vehicles and derailment of an adjacent rail system where required.  Protection from motor 
vehicles on adjacent roadways shall be provided by means of traffic barriers as described in this Section.  Protection of HS train operating envelope from derailment of an 
adjacent rail system shall be provided as described in this Section under “Intrusion Barriers”. 
* High-speed train facilities located outside high-speed train trackway right-of-way shall be protected by security fencing. In the absence of a public access road, an access 
road shall be constructed between the high-speed train facility and the nearest public road. 

2. TRAFFIC BARRIERS 
This section describes criteria for traffic barriers between high-speed train system tracks and adjoining roadways and for traffic barriers on high-speed train system streets.
Traffic barriers shall be provided to protect high-speed trains and their passengers from damage and injuries caused by the entry of vehicles into the high-speed train 
trackway from adjoining roadways. Traffic barriers shall be provided where appropriate to reduce the potential for accidents and accident severity by delineating the roadway 
and by deflecting vehicles into safer paths.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-22 - Access to or intrusion into line installations

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.307 3-22 INF_4.2.22Access to or intrusion into line installations Access to or intrusion into line installations

213.347 INF_4.2.22 Access to or intrusion into line installations

213.361 INF_4.2.22 Access to or intrusion into line installations

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-22 INF_4.2.22Access to or intrusion into line installations Access to or intrusion into line installations

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.307:  Class of track: operating 
speed limits

CHSTP System requirement adopts 49CFR 213.347 (a) in full; (b) is not applicable as it pertains to rail-highway grade crossings.
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.347:  Automotive or railroad 
crossings at grade

(a) Incorporated. No Exceptions.

(b) This requirement is not applicable to the CHSTP.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.361:  Right of way

The requirements of CHSTP System Requirement 3-22 are more stringent than the requirements of this section.
Basis of Equivalency

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

CHSTP System requirement adopts 49CFR 213.347 (a) in full; (b) is not applicable as it pertains to rail-highway grade crossings.
Basis of Equivalency

TSI INF_4.2.22 : 

The requirements of CHSTP System Requirement 3-22 are more stringent than the requirements of this section.
TSI Incorporation Comment

Access to or intrusion into line installations

Interfaces between other CHSTP System Requirements and this one, with comment
Addresses Right of Way fencing and gates but does not address locking system.3-22 4-02.2<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

BART Facilities 
Standards

Bay Area Rapid 
Transit

BART Facilities 
Standards

3. TRACKWAY AND RELATED 
SECURITY

The BART Criteria forms the basis for the CHST Intrusion 
Control requirements.

General Order 95Calif. Public 
Utilities 
Commission

CPUC 79.4 Fencing
79.5 Warning Signs

Incorporated in design criteria.
Although written to specifically apply to systems operating 
off third rail power in general and BART in particular, 
these requirements give a good idea of the nature of the 
fencing which should be used adjacent to the CHSTP 
alignment.
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Lateral space with continuous walkway of 2.5 feet minimum width shall be provided alongside every track open to high-speed train service to allow passengers and onboard 
staff to detrain on the side of the tracks opposite from the adjacent tracks if the adjacent tracks are to be operated during evacuation of the train.
Walkways shall have a longitudinal slope not greater than one inch vertical to eight inches horizontal.
On aerial structures and retained fill sections, the side of the walkway away from the tracks shall have a safety barrier to protect passengers and onboard staff exiting the 
train from falling from the structure.

A continuous walkway of 3 feet minimum width shall be provided alongside every track open to high-speed train service to allow passengers and onboard staff to detrain on 
the side of the tracks opposite from the adjacent tracks.
Walkways shall have a longitudinal slope not greater than one inch vertical to eight inches horizontal.
On aerial structures and retained fill sections, the side of the walkway away from the tracks shall have a safety barrier to protect passengers and onboard staff exiting the 
train from falling from the structure.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-23.1 - Lateral space alongside tracks

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-23.1 INF_4.2.23Lateral space alongside tracks Lateral space for passengers and onboard staff in t

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by this CHSTP System Requirement. CHSTP system requirements are consistent with the 
requirements for CA PUC G.O.118  and CA PUC G.O. 143

Basis of Equivalency

TSI INF_4.2.23 : 

CHSTP requirements are equivalent to the requirements of TSI for lines of Category I
TSI Incorporation Comment

Lateral space for passengers and onboard staff in the event of detrainment outside of a station

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Americans with 
Disabilities Act (ADA)

Americans with 
Disabilities Act 

Americans with 
Disabilities Act 

N.A. ADA does not regulate lateral space alongside of tracks 
for emergency detrainment outside stations.
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G.O. 118CA PUC CA PUC REGULATIONS GOVERNING 
THE CONSTRUCTION, 
RECONSTRUCTION, AND 
MAINTENANCE OF WALKWAYS 
ADJACENT TO RAILROAD 
TRACKAGE AND THE 
CONTROL OF VEGETATION 
ADJACENT THERETO.

1) No exception taken
2) No exception taken
3) No exception taken
4) No exception taken
5) No Exception taken
6) No Exception taken
7) No Exception taken

CHSTP standards for construction and reconstruction of 
walkways are more stringent than the requirements of this 
part of CA PUC G.O. 118

G.O. 143BCA PUC CA PUC 9.05 EMERGENCY WALKWAYS These requirements are for LRT which operate at a much 
lower speed than HST. Thus the requirements of CHSTP 
SR are more stringent than the requirements of PUC G.O. 
143B

G.O. 26D
Section 3

CA PUC CA PUC Side Clearances This section of CA PUC is about side clearances based 
on dynamic envelope and does not specifically apply to 
the requirements of emergency walkways which is the 
subject of this SR. The text copied here is for reference 
only because it is mentioned in GO 118.

G.O. 26DCA PUC CA PUC Other Conditions and Obstructions This Section of CA PUC is not applicable

Standard for
Fixed Guideway Transit 
and Passenger Rail 
Systems
Chapter 6 Trainways

NFPA 130 NFPA 130
2007 Edition

6.2 Egress for Passengers. Only subsections of NFPA 130 6.2 related to the lateral 
space requirement are included for assessment with the 
requirements of this System Requirement.
 
The requirements for CHSTP are in compliance with the 
requirements of subsections 6.2.1.1, 6.2.1.6, 6.2.1.9, and 
6.2.1.10

The requirements for CHSTP are more stringent than the 
requirements of subsection 6.2.1.11
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Walkways shall be provided in all tunnels.
In single track tunnels, walkways shall be provided on at least one side of the track.  In double track tunnels, walkways shall be provided on both tracks.  In wider tunnels with 
more than two tracks, access to a walkway shall be provided from each track.
Walkways shall be at least 2.5 feet wide and unobstructed up to a minimum height of 7.5 feet with handrails installed at a height of approximately 3.5 feet above the top of 
walkway. Handrails shall be placed outside the required 2.5 feet walkway width envelope.
Walkways in tunnels shall be located at a minimum distance of 6.5 feet from the closest track centerline. The walkway envelope shall be outside of the rolling stock dynamic 
envelope.  Handrails shall be angled at 30 to 40 degrees to the longitudinal axis of the tunnel around obstacles.
Walkways shall provide a reasonably regular surface with gradual slope not to exceed approximately one inch to eight inches.

Each tunnel track shall be paralleled by at least one walkway for its full length. In a case of twin single track tunnels, the safety walks will be located on the side of cross 
passages. 
The minimum walkway width shall be 2.5 feet and unobstructed up to a minimum height of 7.5 feet.
Walkways shall be located at a lateral distance equal to or greater than 6.5 feet from the track centreline and vertically not higher than 6 inches above top of rail, to ensure 
aerodynamic clearance of vehicle truck. The preferred elevation of walkways is at top of rail.
The vertical difference between the car floor and the walkway shall not exceed 1.3 feet. 
No permanent or temporary obstacles such as pipes, conduits, lights, signs, signals or stored materials are permitted within the stated clearance. 
Handrails shall be installed 3.5 feet above walkway providing a route to a safe area. The handrail shall not interfere with the stated walkway clearance.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-23.2 - Escape walkways in tunnels

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-23.2 MOB_4.2.2.7Escape walkways in tunnels Clearways

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI MOB_4.2.2.7 : 

Exception taken as this topic is specific to passenger evacuation strategy adapted to local conditions 

No exception taken

No exception taken

Exception taken as this point is specific to passenger evacuation strategy adapted to local conditions 

No exception taken

TSI Incorporation Comment
Clearways
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Other Regulations / Guidance

No exception taken

Interfaces between other CHSTP System Requirements and this one, with comment
Escape walkways in tunnels3-23.2 4-02.7<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

ADAADA ADA ADA does not regulate the topic being addressed by 
CHSTP System Requirement.

French Norm 
ITI 98-300
Safety in Railway 
Tunnels

French Norm French Norm 1.1 -  Applicability
3.1.2 Escape Way

Exception taken as this point is specific to passenger 
evacuation strategy adapted to local conditions
No exception taken
No exception taken
No exception taken
No exception taken

NFPA 130 6.2.1.11NFPA NFPA No exception taken

PUC, GENERAL 
ORDER No. 118,

PUC PUC No exception taken
No exception taken
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Easily visible distance markers (signs) shall be provided at defined intervals along the railroad, normally one mile.  The signs shall be large enough to be readily read from 
the moving train by the train crew.  Milepost signs may be placed on only one side if both the following conditions are satisfied:
a. Track centers are less than 30 feet.
b. There is no intervening wall or other obstruction that would interfere with the sign being easily visible from the more distant track.
Otherwise, distance markers shall be placed adjacent to each main track and station track.

Distance Markers:
a. Distance markers in the form of full mile and one-half mile signs shall be placed adjacent to the tracks.
b. Milepost signs shall be placed at full mile intervals.  
c. One-half mile signs shall be placed between the full mile signs to define the one-half mile locations.  
d. Where practical, these signs may be mounted on catenary poles on the pole that is closest to the exact location of the mile or half mile, so long as the difference between 
actual location and exact location is less than 150 feet. Otherwise, these signs shall be mounted on a substantial steel post.  Other features along the track shall be located 
so as to not obstruct the train crew’s visibility of these signs.
e. If the track centers are 25 feet or less and the signs are readily visible from both tracks, only one sign at each location shall be placed.  The signs shall be placed on the 
right side of the right-hand track when facing in the direction of increasing mileposts.
f. If the track centers are above 25 feet or if the sign would not be readily visible from both tracks on tracks at closer track centers, there shall be signs placed adjacent to 
both tracks.  In this case, the signs shall be placed on the right hand side of both tracks based on the nominal direction of train operation on each track which shall be based 
on nominal right handed operation.
g. Signs shall also be placed adjacent to station platform tracks where the main track signs would not be visible from the platform tracks.
h. Signs may be placed on the side of track opposite to the platform if necessary to keep the sign from being on the platform.  
i. Signs for one and two digit mile numbers and for half-mile signs shall be square, 24 inches by 24 inches.
j. Signs for three digit mile numbers shall be 24 inches high by 30 inches.
k. The face of the sign shall be perpendicular to the track alignment.
l. The trackside edge of the sign shall be not less than 10.00 feet from the track centerline and not more than 12.00 feet from the track centerline.
m. The lower edge of the sign shall be between 8.00 feet and 12.00 feet above the top of rail of the closest track.
n. The numerals shall be 15 inches high for the full mile numbers.  The “1” and “2” in the half mile numbers shall each be 9 inches high.  If the sign is adjacent to a station 
track or low speed tracks, these number sizes may be 9 inches and 5 inches, respectively.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-24 - Distance Markers

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-24 INF_4.2.24Distance Markers Distance Markers

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency
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Other Regulations / Guidance

TSI INF_4.2.24 : 

Distance Markers
Distance markers shall be provided at periodical intervals along the track. The provision of distance markers shall be in accordance with national rules.
No exceptions.

TSI Incorporation Comment
Distance Markers

Interfaces between this CHSTP System Requirement and others, with comment
Signage and Graphics3-24 3-48>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 1, Part 7

AREMA PART 7  ROADWAY SIGNS; 
SECTION 7.1 CLASSIFICATION
7.1.1 LOCATION (1979); 7.1.2 

General guidance.
Generally each railroad company has their own standards 
for sizes and shapes of signs.
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Storage tracks and other low speed tracks, excluding yard lead tracks, shall be maintained to no less than FRA Class 2.
Yard lead tracks and any track within 50 feet or less of a revenue track shall be maintained to no less than FRA Class 3.

General:  The following standards apply to yard tracks of all types, including but not limited to servicing tracks, storage tracks for both passenger and non-revenue 
equipment, and other tracks
Horizontal Alignment:
  *  Minimum Radius:
      **  Desirable:  900 feet
      **  Minimum:  625 feet 
      **  Exceptional:  500 feet
  *  Minimum length of tangent between curves:
      **  Desirable:  75 feet
�      **  Minimum:  Curves in the same direction may be compound.  For reverse curves:  Lmin = 9,400,000 / R12 + 9,400,000 / R22, but not less than 40 feet
�      **  Exceptional:  Curves in the same direction may be compound.  For reverse curves:  Lmin = 7,750,000 / R12 + 7,750,000 / R22, but not less than 25 feet
�Vertical Alignment:
�  *  On tracks that will not be used for storage or servicing of equipment, maximum grade limits are the same as those for main line curves
�  *  Minimum Vertical Curves
�      **  Desirable:  100 feet minimum length with a rate of change on not more than 1.0% per 100 feet
�      **  Minimum:  50 feet minimum length with a rate of change on not more than 2.0% per 100 feet
�      **  Exceptional:  50 feet minimum length with a rate of change on not more than 2.0% per 100 feet
�For tracks on which trains or equipment will be stored or serviced, the following additional standards shall apply.
�  *  Usable length of track:  The usable length of track is defined as the length of track which is usable for its defined purpose.  Thus usable length does not include space for 
bumping posts and defined set back from bumping post, space occupied by road crossings, turnouts to other tracks, or features that render the equipment on the track 
inaccessible to service, if the purpose of the track holding equipment while being serviced.  
�The usable length of track for trains servicing and storage tracks is defined based on the maximum potential train length.  For tracks not intended to hold full length trains, the
usable length shall be defined by the length of equipment that it is intended to hold plus some allowance for placement of equipment, and desirably additional length 
sufficient to hold a switch engine.
      **  Desirable:  1450 feet for full length trains, or for other tracks, 125 feet beyond the length to be occupied by equipment
      **  Minimum:  1400 feet for full length trains, or for other tracks, 75 feet beyond the length to be occupied by equipment.
      **  Exceptional:  1375 feet for full length trains, or for other tracks, 50 feet beyond the length to be occupied by equipment.
  *  Curves within the defined usable length of track and on any track where equipment may be coupled/uncoupled:
      **  Desirable:  Tangent (no curve)
      **  Minimum:  10,000 feet

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-25 - Storage, yard, and connecting tracks and other locations with 
very low speed

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.9 3-25 INF_4.2.20.2Storage, yard, and connecting tracks and other 

locations with very low speed
Usable length of the platform
Lines of category I, II and III

INF_4.2.25 Stabling tracks and other locations with very low sp

RST_4.2.3.5 Maximum train length
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      **  Exceptional:  2,000 feet
�  *  Grades in yard and storage tracks shall be either flat or downgrade to the end of single ended track or to the middle of double ended tracks so as to prevent the 
accidental roll out of equipment:
�      **  Desirable Grades:  between 0.20% and 0.30% down from access tracks
�      **  Minimum Grades:  between 0.00% and 0.20% down from access tracks or between 0.030% and 0.40% down from access tracks
�      **  Exceptional Grades:  between 0.00% and 0.20% down toward access tracks.  Derail devices shall be required on tracks that are downgrade to exit.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart A - General - 213.9:  Classes of track: operating speed limits

All of 49CFR213, except Part G applies to Storage, yard, and Connecting tracks. 
Only 213.9 is included as it provides the speeds allowed on the various classes of tracks.

Basis of Equivalency

TSI INF_4.2.20.2 : 

4.2.20.2 Usable length of the platform
Lines of category I, II and III
The usable length of the platform is the maximum continuous length of that part of platform in front of which a train is intended to remain stationary in normal 
operational conditions.  
The usable length of the platforms accessible to passengers shall be at least 400 m, unless otherwise specified in section 7.3 of this TSI.

TSI Incorporation Comment
Usable length of the platform

TSI INF_4.2.25 : 

No exceptions taken. 
Equivalent US customary units for metric dimensions provided below for convenience. 
Grades:  2.5 mm/m = 0.25%
Horizontal curves:  
150 m = 492.13 feet,  
190 m = 623.36 feet,  
7 m = 22.97 feet
Vertical curves:  
600 m = 1969 ft = 5.08% / 100 ft, or 19.7 ft/%,  
900 m = 2953 ft = 3.39% / 100 ft, or 29.5 ft/%.
Length:  400 m = 1312.34 feet

TSI Incorporation Comment
Stabling tracks and other locations with very low speed

TSI RST_4.2.3.5 : 

4.2.3.5. Maximum train length
The length of trains shall not exceed 400 m. A tolerance of 1 % is permissible in order to improve aerodynamic penetration of the front and rear of the train.
To maximise access to the high-speed Trans European Network the maximum length of trains shall be compatible with the usable length of platform specified in 
the High-Speed Infrastructure TSI 2006.

TSI Incorporation Comment
Maximum train length
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Interfaces between this CHSTP System Requirement and others, with comment
Minimum curve radius System Requirement of the rolling stock3-25 5-03.7>>

Storage, yard, and connecting tracks and other locations with very low speed
Maximum train length

3-25 5-03.5>>

Interfaces between other CHSTP System Requirements and this one, with comment
This interface is supported by TSI-compliant high-speed trainsets.3-25 5-03.7<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Alstom AGV and Alstom Alstom Manufacturer’s dat Manufacturer’s data

AREMA Chapter 
14,Yards and 
Terminals,Part 
6,Passenger 
Facilities,Section 

AREMA AREMA 6.3.2.1 Tracks AREMA requirements are in general oriented toward 
current American passenger equipment as used by 
Amtrak and commuter agencies, but much of the 
information is relevant to handling of high speed 
passenger equipment.

AREMA Chapter 5, 
Track, Part 3, Curves, 
Section 3.5

AREMA AREMA 3.5.1  No Spiral and No 
Superelevation

These AREMA requirements are in general oriented 
toward freight operation, in particular, the smaller radii and 
turnouts are smaller than those normally used in tracks 
built for high speed trains, and have smaller radii than the 
500 feet minimum permitted on CHST tracks.

AREMA Chapter 5, 
Track, Part 3, Curves, 
Section 3.6 Vertical 
Curves

AREMA AREMA Section 3.6  Vertical Curves Not applicable. Although use of circular vertical curves is 
mentioned as an alternative in this section, such curves 
are uncommon to non-existent in US practice. 
While not specifically stated in "k" of this section, the 
common practice in US railroads for slow speed vertical 
curves that do not carry long freight trains has been to 
limit the change to no more than either 1.00% per 100 feet 
or 2.00% per 100 feet of vertical curve length.

Caltrain Design Criteria
Chapter 2 - Track

Peninsula 
Corridor Joint 

Peninsula Corridor 
Joint Powers 

1.2 Tangent
5.1 Grades

Caltrain Design Criteria
Chapter 2 - Track

Shinkansen StandardsShinkansen Manufacturer’s 
data

Manufacturer’s data and 
Shinkansen system yard 

This is the longest trainset under consideration for use on 
the CHST System.

Siemens ValeroSiemens Valero Manufacturer’s dat Manufacturer’s data

VOLUME 9Taiwan High Spee Taiwan High Spee 2.1.1   Yard and Depot Tracks
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The specifications for track used for toilet discharge shall be those of storage and yard tracks.
Tracks used for toilet discharges shall have at least 20 feet between track centers. If a toilet service vehicle is to be used, a service roadway shall be provided of sufficient 
width for service vehicle access.
Fixed discharge installation shall be compatible with the characteristics of the sealed toilet system specified for the high-speed rolling stock.

The specifications for track used for toilet discharge shall be those of storage and yard tracks.
Tracks used for toilet discharges shall have alternating spacing of 28 feet / 20 feet between track centers in order to allow service vehicles to pass each other on the wide 
platform and utilities to be centralized on the narrow platform.
Where track centers are obstructed by supports to overhead service lines, above-platform service outlets, such obstructions should be located off center of platforms to 
provide a wider passageway on one side.  Obstructions may require increasing the track centers to allow service vehicles to clear. Obstructions shall be located so that they 
do not foul minimum clearance requirements. Utility equipment should be placed on the narrow platform at convenient locations.
Fixed discharge installation shall be compatible with the characteristics of the sealed toilet system specified for the high-speed rolling stock.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-26.1 - Toilet discharge

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-26.1 INF_4.2.26.1Toilet discharge Toilet discharge

RST_4.2.9 Servicing

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI INF_4.2.26.1 : 

No exceptions
TSI Incorporation Comment

Toilet discharge

TSI RST_4.2.9 : 

Servicing
TSI Incorporation Comment

Servicing

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 14, 
Yards and 

AREMA AREMA 6.3.2.1 Tracks AREMA requirements are in general oriented toward 
current American passenger equipment as used by 
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AREMA Chapter 14, 
Yards and 
Terminals,Part 

AREMA AREMA 6.3.2.1 Tracks Amtrak and commuter agencies, but much of the 
information is relevant to handling of high speed 
passenger equipment.
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The location of the washing facilities and their type is determined by the Rolling Stock maintenance plan and shall be designed in accordance with operational rules.
When washing machinery is used they shall be able to clean the outer sides of single or double-deck trains between a height of:
* to 11.5 feet for a single-deck train
* .5 to 14.5 feet for double-deck trains
Trains shall be able to pass through the washing plant at speeds of between 100 and 300 feet per minute.

The location of the washing facilities and their type is determined by the Rolling Stock maintenance plan and shall be designed in accordance with operational rules.
The washing area could be an open area for small manual washing but generally an enclosed open-ended building is desirable for larger facilities. A chemical spray system 
and/or mechanical brushes could be used.  A low-volume high-pressure water, one-spot-type washing building may be as short as 80 feet.  For a high-volume continuous 
operation, a shelter of 200 feet is required to contain the pre-wet/pre-clean, acid wash, alkaline wash, chemical rinse, final rinse and drying operations.
When washing machinery is  used they shall be able to clean the outer sides of single or double-deck trains between a height of:
-�3.0 to 11.5 feet for a single-deck train
-�1.5 to 14.5 feet for double-deck trains
Trains shall be able to pass through the washing plant at speeds of between 100 and 300 feet per minute.
The washing facilities should be located somewhat remote from adjacent properties as there is always a possibility of overspray if wind conditions are unfavorable.  The 
facilities shall be positioned or shielded so that vapors, chemicals, odors, etc., do not interfere with railroad personnel, equipment or any operation in its vicinity.
Washer Building
-�Concrete track slabs with acid-resistant treatment shall be provided full length of the washing area with a minimum 30-foot treated approach slab. The rails should be 
sufficiently elevated to allow the various cleaning/rinse agents to freely pass under. Track fastenings shall be corrosive resistant.
-�The entire floor shall be properly sloped, curbed and drained to provide for proper waste collection.  Concrete surfaces shall be coated with an acid/alkaline resisting 
material to preclude severe deterioration.
-�Piping shall be acid/alkaline-resisting PVC plastic. For long spans and/or pressure requirements fiberglass pipe shall be used and properly supported.
-�Lighting of a minimum of 30 foot candles at floor shall be provided.  This may be achieved by roof and/or side lights and interior illumination.
Drip/Clean-up Area
-�Properly drained and treated concrete track slabs shall be provided for full length of drip area for ease of “touch up” cleaning of undercarriage. Cab and engine compartment
cleaning may also be performed in this area.
-�Overhead lighting of 20 foot candles shall be satisfactory for night-time operations. Spaced poles between tracks shall be satisfactory for both lighting and running overhead 
piping.  Pipe trenches shall be avoided in this wet area.  Piping shall be protected against freezing.

Service Equipment (Support Area)
-�Provide building adjacent to washer building to house necessary chemical, preclean and rinse water tanks and pumps as well as heaters and electrical switch gear to 
provide power for equipment and lighting.
-�Recycling of waste water shall be given consideration. The cost of a recycling plant with necessary filters and equipment shall be evaluated against the type of chemical 
used, the availability of water and the availability of a waste disposal system.
-�Final liquid/solid waste disposal requires a holding sump with pipeline to acceptable treatment plant.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-26.2 - Train external cleaning facilities

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-26.2 INF_4.2.26.2Train external cleaning facilities Train external cleaning facilities

RST_4.2.9 Servicing
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI INF_4.2.26.2 : 

No exceptions taken.
TSI Incorporation Comment

Train external cleaning facilities

TSI RST_4.2.9 : 

Servicing
TSI Incorporation Comment

Servicing

Interfaces between other CHSTP System Requirements and this one, with comment
Verify train external cleaning facilities3-26.2 5-09.2<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 6, YardAREMA AREMA 12.1.2  Operations (1979), 12.1.3  None
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Fixed equipment for water supply on the high-speed train network shall be supplied with potable water meeting applicable regulatory requirements.
The specifications for track used for water supply shall be those of storage and yard tracks.
Tracks used for water restocking shall have at least 20 feet between track centers.  If a service vehicle is to be used, a service roadway shall be provided of sufficient width 
for service vehicles. 
Fixed water supply installation shall be compatible with the characteristics of the water system specified for the high-speed rolling stock.

The specifications for track on which water supply is required shall be those of storage and yard tracks with the flattest gradient possible and alignment of track preferably on 
tangent.
Tracks used for water restocking shall have at least 20 feet between track centers.  If a service vehicle is to be used, a service roadway shall be provided of sufficient width 
for service vehicles.
Where platforms between tracks are obstructed by supports to overhead service lines, above-platform service outlets, such obstructions should be located off center of 
platforms to provide a wider passageway on one side.  Obstructions may require increasing the track centers to allow service vehicles to clear.  Obstructions must be located 
so that they do not foul minimum State clearance requirements.  Utility equipment shall be placed on the narrow platform at convenient locations.
Fixed water supply installation shall be compatible with the characteristics of the water system specified in the high-speed rolling stock requirements.
Fixed equipment for water supply on the high-speed train network shall be supplied with potable water meeting applicable regulatory requirements.
On the maintenance site where water facilities are planned, the equipment shall be situated adjacent to, and in line with, sand restocking facility and toilet discharge so that 
high-speed rolling stock set can be completely serviced at one location.
Water facilities will be equipped to provide potable and non-potable water, as specified in 40 CFR.  Facilities shall be designed to insure that the different water supplies are 
not contaminated.
Suitable lighting shall be provided at the platform if night servicing is required.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-26.3 - Water restocking equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-26.3 INF_4.2.26.3Water restocking equipment Water restocking equipment

RST_4.2.9 Servicing

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI INF_4.2.26.3 : 

Exception to requirement of water authority.
TSI Incorporation Comment

Water restocking equipment
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Other Regulations / Guidance

TSI RST_4.2.9 : 

Servicing
TSI Incorporation Comment

Servicing

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 
14,Yards and 
Terminals,Part 
6,Passenger 
Facilities,Section 

AREMA AREMA 6.3.2.1 Tracks AREMA requirements are in general oriented toward 
current American passenger equipment as used by 
Amtrak and commuter agencies, but much of the 
information is relevant to handling of high speed 
passenger equipment.
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Fixed sand restocking facilities shall be installed according to the rolling stock maintenance requirements.
Fixed sand restocking equipment shall be compatible with the characteristics of the sander system specified in the high-speed rolling stock requirements.
The equipment shall deliver sand specified in the high-speed control command and signaling requirements.
The specifications for track used for sand restocking equipment shall be those of storage and yard tracks.

Fixed sand restocking facilities shall be installed according to the rolling stock maintenance requirements.
Fixed sand restocking equipment shall be compatible with the characteristics of the sander system specified in the high-speed rolling stock requirements.
The equipment shall deliver sand as specified in the high-speed Control Command and Signaling requirements.
On the maintenance site where a sand restocking facility is planned, the equipment shall be situated adjacent to, and in line with, toilet discharge and water facilities so that 
high-speed rolling stock set can be completely serviced at one location.
If locomotive sand is to be received in covered hoppers or other rail cars, a separate unloading track shall be provided with sufficient capacity to hold the largest shipment.
The specifications for track on which sand is to be loaded into high-speed train sets or on which sand is unloaded into storage shall be those of storage and yard tracks with 
the flattest gradient possible, and alignment of track preferably on tangent.
Platforms built parallel to the track and at a suitable height conveniently to reach sand boxes on the sides of high-speed rolling stock units are desirable. The platform shall 
preferably be of sufficient length to extend from the front to the rear sand boxes of a high-speed rolling stock unit or units, depending upon the arrangement of the sand 
delivery pipes.
Suitable lighting shall be provided at the sanding platform if night servicing is required.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-26.4 - Sand restocking equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-26.4 INF_4.2.26.4Sand restocking equipment Sand restocking equipment

OPS_4.3.3.9 Sanding

RST_4.2.3.10 Sanding

RST_4.2.9 Servicing

TCC_4.3.1.10 Use of Sanding

TCC_4.3.3.3 Quality of sand used by RS

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI INF_4.2.26.4 : 

No exceptions
TSI Incorporation Comment

Sand restocking equipment
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Other Regulations / Guidance

TSI OPS_4.3.3.9 : 

Sanding
TSI Incorporation Comment

Sanding

TSI RST_4.2.3.10 : 

Sanding
TSI Incorporation Comment

Sanding

TSI RST_4.2.9 : 

Servicing
TSI Incorporation Comment

Servicing

TSI TCC_4.3.1.10 : 

Use of Sanding
TSI Incorporation Comment

Use of Sanding

TSI TCC_4.3.3.3 : 

Quality of sand used by Rolling Stock
TSI Incorporation Comment

Quality of sand used by RS

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 14, 
Yards and Terminals , 
Part 5, Locomotive 
Facilities

AREMA AREMA 5.2.2 SANDING (1993) AREMA requirements are in general oriented toward 
current American passenger equipment as used by 
Amtrak and commuter agencies. In the case of High 
Speed train servicing, requirements are adapted to High 
Speed rolling stock maintenance policy.

AREMA Chapter 6, 
Buildings and support 
facilities , Part 6, 
Locomotive sanding 
Facilities

AREMA AREMA Section 6.2  Sanding Facility AREMA requirements are in general oriented toward 
current American passenger equipment as used by 
Amtrak and commuter agencies. In the case of High 
Speed train servicing, requirements are adapted to High 
Speed rolling stock maintenance policy.
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Refueling equipment shall be compatible with the characteristics of the fuel system specified in the high-speed rolling stock system requirements.
The equipment shall deliver fuel specified in the high-speed rolling stock system requirements.
The design and construction of fueling stations shall include provisions to prevent the pollution and contamination of public waters from spilled fuels through surface and 
subsurface waters, sewers and other conduits according to state and federal applicable regulations.

1 - GENERAL
a. Refueling facilities shall be installed according to the rolling stock maintenance or right-of-way maintenance requirements.
b. Refueling equipment shall be compatible with the characteristics of the fuel system specified in the high-speed rolling stock system requirements.
c. The equipment shall deliver fuel specified in the High-Speed Rolling Stock system requirement.
d. At locations where rescue locomotives, maintenance locomotives or maintenance equipments are to be fueled, facilities shall be provided for receiving, storing and 
dispensing the fuel, unless fueling is to be direct from tank truck to locomotive.
e. The design and construction of fueling stations shall include provisions to prevent the pollution and contamination of public waters from spilled fuels through surface and 
subsurface waters, sewers and other conduits according to California state and federal applicable regulations..
f. Expansion joint material and water stop material shall be oil resistant.
2 - TRACKS
a. Where diesel fuel is to be received by rail tank car a separate unloading track shall be provided with sufficient capacity for the largest fuel shipment to be handled.
b. The geometrical requirements for track on which locomotives are refueled shall be those of storage and yard tracks with the flattest gradient possible, and alignment of 
track preferably on tangent.
c. Blue Signal Protection of Workers must be provided on loading and servicing tracks.
d. Track spacing for multi track facilities is dictated by the requirements of fuel oil cranes and traffic on the platform. 
e. The following configurations for platforms may be used depending on the frequency of fueling operations:
A mix of configurations may be used on individual platforms. For example, inspection pits need not be placed on all tracks nor are they necessarily for the full length of the 
platform:
Platforms without inspection pits:
•�Concrete track support continuous with concrete platform.
•�Track ballasted-track pans-concrete platform.
•�Track on deep stone fill - fueling equipment on concrete slab
Platforms with inspection pits:
•� Pits between rails.
•� Pits between rails and on field side of rails

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-26.5 - Refueling

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
0.0 3-26.5 INF_4.2.26.4Refueling Sand restocking equipment

RST_4.2.7.2.5 Specific measures for tanks containing flammable l

RST_4.2.9 Servicing

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-26.5 INF_4.2.26.4Refueling Sand restocking equipment

RST_4.2.7.2.5 Specific measures for tanks containing flammable l

RST_4.2.9 Servicing
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d. Track pans shall be concrete.
e. Suitable lighting should be provided at the refueling area if night servicing is required.
3 - ENVIRONMENTAL PROTECTTON
a. Minimum requirements for protection of the environment from oil pollution are presented in the Code of Federal Regulations, 40 CFR 112, although Appendix A of 40 CFR 
112 specifically exempts locomotive fueling systems from its requirements.
b. Complying with environmental rules require a waste system draining all area subject to oil contamination. This system shall include an oil water separator. Oil from the 
separator shall be disposed of off site. Generally, a recovered oil tank will be provided to contain the water oil. If water from the separator is discharged to the environment an 
NPDES permit in accordance with 40 CFR 122 will be required. If discharged to a water treatment facility, the requirements of the facility and 40 CFR 403 "General 
Pretreatment Regulations for Existing and New Sources of Pollution" must be complied with.
c. Areas of the facility which are subject to rainfall are also subject to 40 CFR 122.
d. An impermeable membrane shall be provided under the fueling platform, with provision to remove contaminants from the area directly above the membrane.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

CFR 0 - Reference to section outside 49 CFR Parts 200-299, Subpart n/a - 0.0:  Reference to section outside 49 CFR Parts 200-299

40 CFR 112
Title 40 -- Protection of Environment  Chapter I--Environmental Protection Agency
Part 112 -- Oil Pollution Prevention
Provides minimum requirements for protection of the environment from oil pollution. Appendix A of 40 CFR 112 specifically exempts locomotive fueling 
systems from its requirements.

40 CFR 122
Title 40 -- Protection of Environment  Chapter I--Environmental Protection Agency
Part 122 -- EPA Administered Permit Programs: The National Pollutant Discharge Elimination System
If water from an oil water separator is discharged to the environment an NPDES permit in accordance with 40 CFR 122 will be required. 

40 CFR 403
Title 40 -- Protection of Environment  Chapter I--Environmental Protection Agency
Part 403 -- General Pre-Treat-Ment Regulations For Existing And New Sources of Pollution 
If water from an oil water separator is discharged to a water treatment facility, the requirements of the facility and 40 CFR 403 "General Pretreatment 
Regulations for Existing and New Sources of Pollution" must be respected

Basis of Equivalency

TSI INF_4.2.26.4 : 

No exceptions
TSI Incorporation Comment

Sand restocking equipment

TSI RST_4.2.7.2.5 : 
TSI Incorporation Comment

Specific measures for tanks containing flammable liquids
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Other Regulations / Guidance

TSI RST_4.2.9 : 
TSI Incorporation Comment

Servicing

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 14, 
Yards and Terminals, 
Part 5, Locomotive 
Facilities

AREMA AREMA 5.2.1 FUELING STATONS (1993) AREMA requirements are in general oriented toward 
current American passenger equipment as used by 
Amtrak and commuter agencies, but much of the 
information is relevant to handling of high speed 
passenger equipment.

AREMA Chapter 6, 
Buildings and Support 
Facilities, Part 16

AREMA AREMA SECTION 16.1 - INTRODUCTION
SECTION 16.2 - SITE
SECTION 16.3 - TYPES OF 
MAIN LINE FUELING FACILITIES
SECTION 16.4 - SERVICES 

AREMA requirements are in general oriented toward 
current American passenger equipment as used by 
Amtrak and commuter agencies, but much of the 
information is relevant to handling of high speed 
passenger equipment.
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No System Requirement.

NONE

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-27 - Ballast pick-up

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-27 INF_4.2.27Ballast pick-up Ballast pick-up

INF_A_I Definition of terms in TSI

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement. The CFR is for preparations and planning for safe evacuation of 
passengers in event of emergencies, including tunnel fires. It does not address damage to structures caused by fires or other accidental situations.

Basis of Equivalency

TSI INF_4.2.27 : 

Considering that the TSI has no requirement, the FRA has no requirement, and the lack of solid evidence concerning the severity, or even the actual existence 
of this condition, there will be no CHSTP requirement concerning the pickup and throw of ballast.  
Included in the consideration is that the station tracks will be in all cases at least one track removed from tracks permitting speeds over 125 mph, the distance 
from track to objects subject to damage, and the strength and location of glazing of the trains.

TSI Incorporation Comment
Ballast pick-up

TSI INF_A_I : 

Definition of this phenomenon
TSI Incorporation Comment

Definition of terms in TSI

Interfaces between this CHSTP System Requirement and others, with comment
Ballast pick up:  This is an open point.
None.  No guidance provided
Verify ballast pick-up.

3-27 5-03.11>>
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See sub systems for 3-37.1, 3-37.2, 3-37.3 for requirements related to each component of the rail’s properties.

The rail section shall be the AREMA 141 RE section in accordance with the requirements of the AREMA Manual Chapter 4.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-37 - The rail

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.1 3-37 INF_5.3.1.1The rail Railhead Profile

CFR 213 - Track Safety Standards, Subpart A - General - 213.1:  Scope of part

49CFR does not regulate the topic being addressed by this CHSTP System Requirement
Parameters to be considered in the selection of the rail section: 
A.�Size and shape:
1.�Wheel rail contact interface
2.�Internal stress distribution
3.�Beam strength - both X and Y axis
B.�Metallurgical parameters:
1.�Hardness
2.�Toughness
3.�Microstructure
4.�Weldability - small range of property variations in the heat affected zone
C.�Availability / Source:  The rail shall be available from multiple sources, both domestic and foreign, and be a section commonly used in the United States

Basis of Equivalency

TSI INF_5.3.1.1 : 

Exceptions Taken.
See sub systems for 3-37.1, 3-37.2, 3-37.3 for analysis of each of these rail requirements

TSI Incorporation Comment
Railhead Profile

Interfaces between other CHSTP System Requirements and this one, with comment
Defines profile of the rail.3-37 3-14.6<<
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The shape of the rail head shall be compatible with the wheel tread shape so as to minimize noise, vibration, and ride quality deficiencies

The rail section shall be the AREMA 141 RE section, with no modifications to the head shape

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-37.1 - Railhead profile

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.1 3-37.1 INF_4.2.9Railhead profile Equivalent conicity

INF_5.3.1.1 Railhead Profile

INF_A_F Annex F of INF TSI

CFR 213 - Track Safety Standards, Subpart A - General - 213.1:  Scope of part

The 141 RE shall be selected and installed without head modifications for the following reasons:
1.  Extremely close to 60E2 head shape in wheel contact area
2.  Compatible with AAR, APTA, and EN wheels
3.  Better properties of section in all aspects relative to EN 60E1/E2 sections.

Basis of Equivalency

TSI INF_5.3.1.1 : 

Exception Taken
These requirements appear to eliminate all non-European rails used in high-speed service.  Intended or not, that is the result.  
The difference between the 60 E2 and the 141RE is smaller than the rolling tolerances of rail within the wheel contact area.
See 4.2.9.2 equivalent conicity.
Unit conversions of requirements for “novel” head shape limits in c):
Requirement�As given�Converted, US Units
Side Slope�1/20 to 1/17.2�1:20 to 1:17.2
top of side slope�<15 mm below rail top�<0.591 in
gauge corner radius�>12.7 mm�>0.500 in
Crown radius�>250 mm�>9.843 in
Centerline of crown to end corner radius�33.5 mm to 36.0 mm�1.319 in to 1.417 in
Note:  There is no apparent rationale for these limits
The head profile sketch appears to be intended to be a plot of the 60 E2 head which is precisely defined by the table in Annex F. 
See plot below the table in Annex F for an outline of the rail head.

TSI Incorporation Comment
Railhead Profile
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Other Regulations / Guidance

TSI INF_A_F : 

Annex F defines the crown by a series of points at 0.5 mm intervals.  Beyond the limits of this table, the rail is identical to the 60 E1. Therefore, only the crown 
portion is copied.  See plot of points below.
Analysis of the points in the table indicate that the corner radius on this section is not tangent to the side of the head, nor can a series of tangential radii be 
developed to define the rail head.  
The sketch in 5.3.1.1 shows a crown radius of 250 mm, but a 250 mm arc approximates the tabulated points for only the first 3.5 mm from the center of the 
head.  Beyond that, a 150 mm radius reasonably matches the head to a point about 8 mm out. Beyond that point, smaller radii are needed to approximate the 
head shape.

TSI Incorporation Comment
Annex F of INF TSI

TSI INF_4.2.9 : 

Note reference to 6.2.5.2 Assessment of equivalent conicity is not required provided one of the rail head shapes and inclinations listed in that requirement are 
provided.  Based on the last paragraph in 4.2.9.2, meeting the requirements of Table 1 is not necessary so long as equivalency in head shape is assured.

Therefore, analysis consists of checking the relationship between the head shapes of the 141RE and these two 60 kg/m sections, particularly the 60 E2, given 
that this and similar head shapes have proven to perform well under all types of rail traffic.

TSI Incorporation Comment
Equivalent conicity

Interfaces between other CHSTP System Requirements and this one, with comment
Verify railhead profile.3-37.1 5-03.4<<

Railhead Profile3-37.1 3-11<<
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The rail section to be used under high-speed train traffic shall be of sufficient mass and beam strength to adequately support and distribute the wheel loads, taking into 
account static and dynamic vertical and horizontal loads, including traction and braking forces of high-speed trains, applied longitudinally and vertically to the top of the rails 
for trains moving at the maximum allowable speed with the maximum allowable defects in both wheels and rails for trains moving in the permitted direction of travel for each 
track.

The rail section shall be the AREMA 141 RE section.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-37.2 - Design linear mass

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.1 3-37.2 INF_5.3.1.2Design linear mass Design linear mass? (placeholder)

CFR 213 - Track Safety Standards, Subpart A - General - 213.1:  Scope of part

49CFR does not regulate the topic being addressed by this CHSTP System Requirement.
All countries operating high speed passenger service use whatever is their country’s primary rail section in their high speed tracks.  Thus the use of a 
particular rail section in a particular country is not in any manner grounds for using the same section in the USA.  
The real issues in selection of a particular rail section are not unit weight per se, but 
1.  Internal stress distribution, 
2.  beam strength and 
3.  area of head that may be worn away without compromising either the first two properties listed nor the desired wheel-rain contact interface. 
In all these areas, the 141 RE is superior to all other sections known.  Therefore, 141RE shall be used.

Basis of Equivalency

TSI INF_5.3.1.2 : 

Exceptions taken.
All sections under consideration exceed this mass.
All recommended AREMA sections exceed this weight.  A specific AREMA section will be designated.

TSI Incorporation Comment
Design linear mass? (placeholder)

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 4, Part 1

AREMA AREMA Manual AREMA Manual, Chapter 4, Part 1 The current rail section of choice for the major US railroad 
systems is the 141 RE.  This is the current main line 
standard section for both the major railroad companies 
operating in California.  (BNSF and Union Pacific)
This section has been developed as a successor to the 
previous primary mainline sections used by these two 
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AREMA Manual, 
Chapter 4, Part 1

AREMA AREMA Manual AREMA Manual, Chapter 4, Part 1 companies, the 136RE and 133RE.  It has also been 
adopted by the other two major railroad systems in the 
US, Norfolk Southern and CSX.
Therefore, of American sections only this section is shown 
and only this section is considered for application to the 
California HST system of the various American sections.
This rail has higher beam strength, better internal stress 
distribution, and better wheel contact characteristics than 
any of its predecessor sections in North America.  It is 
also better in all these aspects than all other known 
sections used in high speed or other forms of mainline 
railroad service, worldwide.
Installation of this section as the most commonly used 
section in main line tracks in North America has 
superseded the use of 136RE.  The 136RE/CF&I section 
had long been the section prevailing in the US in the 
western US, and in the late 1980’s early 90’s this section 
replaced use of the 132RE and a few other sections in the 
Eastern US.
Since the development of the 141RE, first known as the 
141AB after its designers, the 141RE has superseded the 
136RE on all major US systems and most other US 
systems using a section of above 119 lb/yd.
This rail section is readily available from all steel mills that 
produce rail for the North American market. 
Further discussion on rail head shape is found in 3-37.1

EN 13674-1:2003 Part 
1: Vignole railway rails 
46kg/m and above
Annex A Rail Profiles

CEN EN 13674-1:2003 Table A.2 and Figure A.22 not copied.  Irrelevant to the 
purpose of this System Requirement. 
Only UIC 60 / 60 E1 and its variants and possibly UIC 54 / 
54 E1 have been used in high speed railways in Europe 
and other places influenced by European practices and 
standards.
Outside the zone of European influence, these sections 
are not used.  There has been no known use of any of 
these sections in any system in the US.
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EN 13674-1:2003 Part 
1: Vignole railway rails 
46kg/m and above.

CEN EN 13674-1:2003 Further discussion on rail head shape is found in 3-37.1
The major issue, other than head shape, with this section 
is the stress concentration in the upper web inherent in 
use of a very small head to web radius.  See analysis 
below.
While precise figures are difficult to obtain, it is 
understood that this rail has a life of about 350 million tons 
of traffic under TGV trains.
Properties in US Customary Units
Key�Calculated Value
1 Centre line of branding�3.002 in ATR
Cross-sectional area:�11.89 in2
Mass per yard:�121.4 lb/yd
Moment of inertia x-x axis:�73.00 in4
Height of      neutral axis�3.186 in ATR
Section modulus – Head:�20.36 in3
Section modulus – Base:�22.91 in3
Moment of inertia y-y axis:�12.31 in4
Section modulus y-y axis:�4.17 in3
Indicative dimensions:�A = 0.8054 in B = 2.0493 in

JIS E 1101Japanese 
Standards 
Association

JIS E 1101 Rail section used on the Shinkansen System.  Included for 
reference.
Properties given are from a NKK Rail brochure or 
calculated, not given in JIS E 1101.
Crown radius of 600 mm (23.622 inches) is the largest 
crown radius used anywhere.
This rail section is very close in shape and properties to 
119 RE.
Note the large web to head radius, 19 mm, in comparison 
to the small head to web radius used in the 60E1 (and 
60E2), of 7 mm.
While precise figures are difficult to obtain, the Japanese 
claim about 800 million tons of Shinkansen traffic pass 
over this rail before replacement.
This rail section is available only from Japan.
The rail is set in track with an inclination of 1:40.
Properties in US Customary Units
Factor�Calculated Value
Unit Weight�122.42 lb/yd
Moment of Inertia (Ixx)�73.97 in4
Moment of Inertia (Iyy)�12.29 in4
Cross Section Area�11.99 in2
Height of      neutral axis�3.06 in ATR
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Zhengzhou-Xi'an PDL  
Track Design Principles, 
2007

Zhengzhou-Xi'an PDL  Track 
Design Principles, 2007

This rail section is called the GB 60 in some publications, 
but is shown in the referenced publication as a figure 
titled, “P1 Rail cross section)” 
This rail has been the primary section used by the 
Chinese Railways in all their mainlines since the mid 
1990’s or earlier.
Trains are operated at 350 km/h on this rail on their 
dedicated high speed tracks.
The rail is set in track with an inclination of 1:40.
Properties in US Customary Units
Factor�Calculated Value
Unit Weight�122.24 lb/yd
Moment of Inertia (Ixx)�77.29 in4
Moment of Inertia (Iyy)�12.59 in4
Cross Section Area�12.00 in2
Height of      neutral axis�3.20 in ATR
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Transactions of the 
American Society of 
Mechanical Engineers, 
Vol. 54, 1932, p.277 ff

American Society 
of Mechanical 
Engineers

"Stresses in Railroad Track" by 
Timoshenko and Langer

(Reprinted in the Track Research Compendium, published 
by the Transportation Research Board, 1982.)
While over 75 years old, the analysis in this report is still 
relevant to rail shape design.  The last part of the 
summary, that “bringing the wheel load nearer the center 
of the rail will lower the stress in the fillet under the head” 
has been achieved since the time of this report by use of 
smaller crown radii on the head and a smaller second 
radius than that prevailing at the time.  These points are 
discussed further in 37.1.

The head to web radius of the 130PS section is ½ inch.
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Transactions of the 
American Society of 
Mechanical Engineers, 
Vol. 54, 1932, p.277 ff

American Society 
of Mechanical 
Engineers

"Stresses in Railroad Track" by 
Timoshenko and Langer

The head to web radius of this section was not stated, but 
was most likely ¾ inch.
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Transactions of the 
American Society of 
Mechanical Engineers, 
Vol. 54, 1932, p.277 ff

American Society 
of Mechanical 
Engineers

"Stresses in Railroad Track" by 
Timoshenko and Langer

In the last paragraph:  Bringing the point of loading nearer 
the center of the rail head is achieved in 141RE, 136RE 
and other modern US sections by the addition of shoulder 
radii and use of smaller crown radii.  See 3-37.1 for further 
discussion of this issue.

From C. J. Code to J. L. 
Grassitt, Chief 
Engineer, Pennsylvania 
Railroad, March 1, 1946

From C. J. Code to J. L. Grassitt, 
Chief Engineer, Pennsylvania 
Railroad, March 1, 1946

(Printed in the Track Research Compendium, published 
by the Transportation Research Board, 1982.)
Most of this report discusses the development and 
analysis of rail sections that would have improved internal 
stress conditions, and thus longer life in track than the 
heaviest common AREA section of the time, 131 RE.  
The point of significance to the CHSTP is the large 
reduction in stress in the rail by the increase in head to 
web radius and the relatively small change in web shape 
and head shape.
Note that the head to web radius of the 131RE is ½ inch 
and the head to web shape shown is 11/16 inch with a 
small piece of 7/16 inch radius just under the head.  The 
decrease in head crown radius from 14 inches to 10 
inches combined with a reduction in width of head at this 
radius also served to bring the wheel load closer to the 
center of the rail head.  The final design of the 140PS 
section has ¾ inch and 7/16 inch head to web radii

Comparison of 141RE 
and 60E1 (and 60E2) 
web shapes.

Comparison of 141RE and 60E1 
(and 60E2) web shapes.

First:  Whole Rail to compare sizes.
Note similarity of head at top, difference in height, and 
depth of head.
Comparative properties as follows:
Section�EN 60E1�141RE
Mass�121.4 lb/yd�140.7 lb/yd
Area�11.89 in2�13.80 in2
Ixx�73.00 in4�100.44 in4
Iyy�12.31 in4�14.91 in4
S-headxx�20.36 in3�25.24 in3
S-basexx�22.91 in3�28.97 in3
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Detail of head web area: Detail of head web area: Even though the difference in under head radius may 
appear small, it is almost exactly the same as the 
difference analyzed in the 1930’s and 1940’s studies that 
led to the development of sections significantly reduced 
internal stress concentrations, resulting in much longer 
service lives before the development of internal defects.

Conclusion:  Use 141RE for the following reasons:
1.  Higher beam strength
2.  Better internal stress distribution
3.  Availability – more sources
4.  Commonality with current US systems
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The design of the rail metallurgy, hardness, and strength for rail to be used under high-speed train traffic shall take into account static and dynamic vertical and horizontal 
loads, including traction and braking forces of high-speed trains, applied longitudinally and vertically to the top of the rails for trains moving at the maximum allowable speed 
with the maximum allowable defects in both wheels and rails for trains moving in the permitted direction of travel of each track.

Running rail, rails in turnouts including switch point rails, frog rails, and guard rails shall comply with the metallurgy, hardness, and strength requirements of the AREMA 
Manual, Chapter 4, Part 2, Standard Strength, Intermediate Strength, or High Strength as appropriate.
Criteria for usage of the various grades will be developed at a future time.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-37.3 - Steel grade

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.1 3-37.3 INF_5.3.1.3Steel grade Steel Grade? (placeholder)

CFR 213 - Track Safety Standards, Subpart A - General - 213.1:  Scope of part

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
AREMA materials properties are specified for CHSTP rail for the following reasons:
1.  Availability - most mill worldwide produce rails to AREMA shapes and metallurgy
2.  Clearer standards and more closely defined limits than in EN 13674-1.The more closely defined limits will result in a more consistent product
3.  Higher minimum hardness for standard metallurgy rails
4.  Commonality with current US systems

49 CFR 213 contains extensive requirements relating to rail defects, but has no requirements for rail hardness or metallurgy

Basis of Equivalency

TSI INF_5.3.1.3 : 

Exception Taken.
Use AREMA material properties.
See comments on EN 13674-1

TSI Incorporation Comment
Steel Grade? (placeholder)

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 13674-1:2003 -5CEN EN EN 13674-1:2003
Railway applications -
Track - Rail - Part 1: Vignole 
railway rails 46 kg/m and above
5  Steel Grades

Rail specified by EN 13674-1 must include references to 
specific requirements.
The requirements in EN 13674-1 are so broad as to 
include the shape and metallurgy of almost all rails 
manufactured for European use within the last 50 years.  
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EN 13674-1:2003 -5CEN EN EN 13674-1:2003
Railway applications -
Track - Rail - Part 1: Vignole 
railway rails 46 kg/m and above

Included in this list is rail with 1% chromium which has 
had brittle failures resulting in derailments and in one 
occasion multiple deaths.  See the excerpts from NTSB 
Accident Report RAR-85/01.

EN 13674-1:2003 -9CEN EN EN 13674-1:2003
Railway applications -
Track - Rail - Part 1: Vignole 
railway rails 46 kg/m and above
9  Steel Grades

Names of elements in rail and other information from the 
table of the elements provided for convenience

Symbol�Name�At. No.�At.       Wt.
H�Hydrogen�1�1.0079
C�Carbon�6�12.0107
N�Nitrogen�7�14.0067
O�Oxygen�8�15.9994
Al�Aluminum�13�26.9615
Si�Silicon�14�28.0855
P�Phosphorus�15�30.9738
S�Sulfur�16�32.065
Ti�Titanium�22�47.867
V�Vanadium�23�50.9415
Cr�Chromium�24�51.9961
Mn�Manganese�25�54.938
Fe�Iron�26�55.845
Ni�Nickel�28�58.6934
Cu�Copper�29�63.546
Nb�Niobium�41�92.9064
Mo�Molybdenum�42�95.94
Sn�Tin�50�118.71
Sb�Antimony�51�121.76

AREMA Manual 
Chapter 4 Part 2

AREMA AREMA Manual AREMA Manual Chapter 4 Part 2 AREMA rail properties are significantly better than those 
of any of the steel grades and metallurgy given in EN 
13674-1. 
Rail is produced to AREMA specifications by most of the 
world’s rail mills.  Therefore, regardless of rail section 
selected, AREMA metallurgy may be specified.
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NTSB Accident Report 
RAR-85/01

National 
Transportation 
Safety Board

Derailment of Amtrak Train No. 
21 (The Eagle) on the Missouri 
Pacific Railroad
Woodlawn, Texas
November 12, 1983

This reference is included in order to discuss the 
performance of rail having the metallurgy of EN 13674-1 
Grade R320Cr, a 1% Chromium Alloy rail.  At the time this 
incident occurred the equivalent was UIC Grade 1100.
The rail that shattered fully complied with UIC 860, Grade 
1100, which provisions are identical to those now found in 
EN 13674-1 for the R320Cr rail.
The findings in this accident report, along with other 
occurrences, some of which are mentioned in the accident 
report, led to the conclusion that use of this grade rail is 
inadvisable.
Note the following:
1.�The rail had been in track less than one month
2.�“...personnel who viewed the section stated that the 
extent and manner of fracturing far exceeded that which 
any of them had witnessed previously.”
3.�The elongation specimens tested showed an elongation
in the range of 7%, considerably less than the 11.0% 
stated by the manufacture as being the elongation 
property of that particular heat of rail, and less than the 
specified minimum of 9%.
4.�“...crack travel characteristics of chrome-vanadium alloy
rail are such that cracks travel 4 to 8 times farther before 
arrest occurs, compared to standard-carbon rail.”
5.�“The severity of the fracturing of the chrome-vanadium 
alloy rail was noted to be unique. The Safety Board 
believes that the severity of the fracturing may have been 
due to the very low fracture toughness of the rail.”

Derived conclusion:  This metallurgy of rail should not be 
used, ever.
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Fastenings shall provide sufficient electrical isolation to maintain the integrity of the operation of the signal system.
b.  Fasteners showing deterioration, corrosion, missing components, or unable to perform the functions listed in c. shall be considered failed.
c.  Each rail shall have not less than 18 rail seat locations per rail within any 39 feet of length that shall:
1.  Have fasteners (spring clips) applied to both sides of the rail seat.
2.  Provide a longitudinal restraint against rail movement of not less than 2,000 pounds
3.  Hold gage within 3/8 inch.
4.  Prevent rail lateral movement of over 3/8 inch.
5.  Have rail seat abrasion, or deteriorated or missing rail seat pads such that fastener toe load is lost.

Rail Fastening System
The general basis for the design and properties of the rail fastening system shall be the requirements in the AREMA Manual Chapter 30.
Common Factors
a.  The rail fastening system shall consist of the smallest practical number of pieces.
b.  Fastening systems shall be boltless to the greatest extent practical.  Spring clips shall not be held in position by bolts or any other method that uses a separate piece 
beyond the spring clip insulator.
c.  The spring clip load deflection curve shall be within 15% of a straight line for deflections of between zero and three-eights inch.  The zero position is defined as the spring 
clip position when fully applied to the rail base and with the rail firmly seated.
d.  Strength requirements per rail seat:
1.  Longitudinal:  not less than 2,400 pounds without slippage of the rail.
2.  Lateral movement of the rail base not more than ¼ inch under a load of 8,000 pounds.
Factors Specific to Concrete Ties
a.  Bolted baseplates shall not be used on concrete ties in plain line.  
b.  Where bolted baseplates are required, for example in turnouts, female inserts in the ties shall be used.  There shall be no exposed threads or threads positioned so that a 
separate cap is required to cover the threads.
c.  Inserts in concrete ties shall be able to withstand a pull out force of 12,000 pounds.  This applies to both spring clip inserts and insert to hold baseplates that support the 
rails.
d.  Inserts in concrete ties shall be able to withstand a torque of 250 foot-pounds.  This applies to both spring clip inserts and insert to hold baseplates that support the rails.
e.  Rail seat pads shall be used between the rail base and the concrete tie.  
1.  Rail seat pad stiffness shall be between 1,500,000 pounds per inch and 3,000,000 pounds per inch for a pad that is 6 inches by 8 inches in area. (subject to analysis and 
future revision.)
2.  Where bolted baseplates are used, a pad of the same properties and material shall be used, but it may be either between the baseplate and the tie or the baseplate and 
the rail.
Factors Specific to Non-Ballasted Trackforms
a.  The vertical spring rate of the fastening system relative to the concrete base shall be between 4,000 lbs/in2 and 6,000 lbs/in2  (Subject to analysis and revision)
b.  For booted block systems, all the requirements for concrete tie fasteners shall apply, except the pullout force may be reduced to 6,000 pounds so long as all other 
requirements are met.
c.  The ratio between the quasistatic deflections and the dynamic deflections under forces applied and released at a rate approximating that of a train passing at full speed 
shall not be greater than 2:1.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-38 - The rail fastening systems

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.335 3-38 INF_5.3.2The rail fastening systems Rail Fasteners? (placeholder)



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement INF 3-38 - The rail fastening systems

Page 162 of 982

d.  The fastener shall not be dependent upon the elastomer in shear to prevent excessive lateral or longitudinal movement of the rail in relation to the track slab.
e.  The elastomer compression under the maximum design axle load shall not exceed 10% of the total thickness of the elastomer that is subject to deformation.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.335:  Crossties

CHSTP System Requirement is equivalent to 49CFR section or its specific paragraphs
Basis of Equivalency

TSI INF_5.3.2 : 

See the contents from and comments on EN 13481-2 given below. 
600 MN/m = 3,426,100 pounds/inch per rail seat.  Since this is for a pad on a concrete tie, this requirement does not determine global track spring rate.

TSI Incorporation Comment
Rail Fasteners? (placeholder)

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 30, Ties, Part 
1, General 

AREMA Provides general guidance in the qualities necessary or 
desired in a rail fastening system for all types of ties and 
track.

AREMA Manual, 
Chapter 30, Ties, Part 

AREMA These requirements, Sections 4.6 through 4.8 will form the 
basis for the design of the rail fastening system.
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Interfaces between this CHSTP System Requirement and others, with comment
Speeds:
190 km/h = 118 mph
200 km/h = 124 mph
230 km/h = 143 mph
250 km/h = 155 mph
Comparative axle load s in pounds:
22.5 tonne = 49,600 lbs
20 tonne = 44,090 lbs
18 tonne = 39,660 lbs
17 tonne = 37,480 lbs
All quite low compared to normal US loading.
Dynamic loading resulting from these static load is in RST 5-03.4
Total mass of train to not exceed:
1,000 tonnes = 1,102 US tons
Maximum individual axle load:
17t x 1.04 = 17.68 t = 39,000 lbs

3-38 5-03.2>>

Only those parts relevant to loading on track included.3-38 5-03.4>>

Based on maximum train mass of 1,000 tonnes:
0.15=150 t = 1471 kN = 330,700 lbs
0.10=100 t = 981 kN = 220,500 lbs

3-38 5-04.2>>

EN 13481-2:2002, 
incorporating 
amendment A1:2006 
Railway applications 
Track Performance

European 
Committee for 
Standardization

In 1. Scope:  These axle loading are far below those for 
which most US concrete ties and fasteners are designed.
150 m = 492 feet
260 kN = 58,450 pounds per axle, which is a 233,800 
pound four axle car.

In 5.1: Longitudinal restraint:
Conversion of values for longitudinal restraint are as 
follows:
7 kN = 1600 lbs
9 kN = 2000 lbs
250 km/h = 155 mph
Regardless of speed, these values are less than those in 
the AREMA Manual, which is 2,400 pounds.

Based on Rolling Stock TSI, the maximum longitudinal 
force from the train is 411,600 pounds per train, which 
works out to 392 pounds per rail seat.  Therefore, train 
forces are relatively insignificant compared to the required 
longitudinal resistance
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Maximum longitudinal force from a train due to eddy current braking is 360 kN = 80,900 pounds.
The maximum longitudinal force to consider is 330,700 + 80,900 =  411,600 lbs.
This is spread over a length of 400 m = 1312 feet.
Therefore unit loading is 314 lb/ft, or based on an average tie/fastener spacing of 30 inches, 392 lbs per rail seat.  
This is a relatively low value.  No problems anticipated.

3-38 5-04.5>>

Interfaces between other CHSTP System Requirements and this one, with comment
The rail fastening system3-38 3-18<<

Defines requirements for rail fastening systems.3-38 3-14.6<<

Verify required characteristics of rail fastener systems3-38 8-11<<
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Crossties and Switch Ties.
(a) Crossties, including switchties, shall be concrete.  Wood ties may be used temporarily, but shall be replaced with concrete within 5 years.  The maximum length of track in 
wood ties shall be 30 feet, and shall be separated from any other wood ties in track by not less than 150 feet.
(b) Requirements applying to concrete ties, non-concrete ties, and track constructed without crossties:
(1) The minimum number and type of crossties or rail supports per segment of track specified in paragraph (b), (c) or (d) of this section shall effectively distributed to support 
the entire segment; and
(2) Each 39 foot segment of track shall have a sufficient number of crossties or non-ballasted track fasteners which in combination provide effective support that will—
(i)   Hold gage within +½”-¼” with a maximum change in 31 feet of ¼”
(ii)  Maintain surface within the limits prescribed in the following table; and
(iii) Maintain uniformity of alignment.  Uniformity at any point along the track is established by averaging the measured mid-chord offset values for nine consecutive points 
centered around that point and spaced according to the following table:
(iv) Maintain alignment within the limits prescribed in the following table:
(3) Track shall have two non-defective ties or non-ballasted track fasteners within 36 inches on each side of a rail joint. (Four ties within the 6.00 feet length centered at the 
center of the rail joint.)  Bonded joints are considered the same as non-bonded joints for the purpose of this paragraph.
(4) No metal object which causes a concentrated load by solely supporting a rail shall be allowed between the base of the rail and the bearing surface of the tie plate or pad 
under the rail.
(5) There shall be at least four non-defective ties or non-ballasted track fasteners each side of a defective tie or fastener.
(c) For track constructed without ballast, such as slab track and track connected directly to bridge structural components, the track structure shall meet the requirements of 
paragraphs (b) (2) (i), (ii), (iii), and (iv) of this section.  
(1) Rail supporting system, of whatever nature, shall meet all relevant requirements of paragraph (d), including number of units per 39 feet of rail.
(2) Fasteners on opposite rails in this type track need not be set square with each other 
(d) For concrete tie construction, each 39 foot segment track shall have 16 crossties which are not—
(1) So deteriorated that the prestress strands are ineffective or withdrawn into the tie at one end and the tie exhibits structural cracks in the rail seat or in the gage of track;
(2) Configured with less than 2 fasteners on the same rail;
(3) So deteriorated in the vicinity of the rail fastener such that the fastener assembly may pull out or move laterally more than ¼ inch relative to the crosstie;
(4) So deteriorated that the fastener base plate or base of rail can move laterally more than ¼ inch relative to the crossties;
(5) So deteriorated that rail seat abrasion is sufficiently deep so as to cause loss of rail fastener toeload;
(6) Completely broken through; or
(7) So unable, due to insufficient fastener toe load, to maintain longitudinal restraint and maintain rail hold down and gage.
(e) For non-concrete tie construction, each 39 foot segment shall have 18 crossties which are not—
(1) Broken through;
(2) Split or otherwise impaired to the extent the crossties will allow the ballast to work through, or will not hold spikes or rail fasteners;
(3) So deteriorated that the tie plate or base of rail can move laterally ¼ inch relative to the crossties;
(4) Cut by the tie plate through more than 25 percent of a crosstie’s thickness;
(5) Configured with less than 2 rail holding spikes or fasteners per tie plate; or
(6) So unable, due to insufficient fastener toeload, to maintain longitudinal restraint and maintain rail hold down and gage.
(7) Where timber crossties are in use there shall be tie plates under the running rails on at least nine of 10 consecutive ties

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-39 - Track sleepers and bearers

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.323 3-39 INF_5.3.3Track sleepers and bearers Rail Sleepers? (placeholder)

213.335 INF_5.3.3 Rail Sleepers? (placeholder)
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Attachment for SR 3-39 . Type: Table - Surface Limits
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Attachment for SR 3-39 . Type: Table - Uniformity of Alignment
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High- speed mainline tracks, station tracks, turnouts and crossovers shall be on non-ballasted concrete based track to the greatest extent practical.  Where track is 
constructed with crossties, the following shall apply:
Concrete ties shall be spaced at an average of 24 inches in main tracks, station tracks, yard lead tracks and other high volume tracks.  The spacing shall be 30 inches in yard 
tracks, with closer spacing on small radius curves as required.
Concrete crossties shall be designed and fabricated in accordance with the requirements of the AREMA Manual Chapter 30, Ties, Part 4, Concrete Ties.  The ties shall be 
scallop sided and equipped for the Pandrol Safelok fastening system with rail seats set to provide the required rail inclination.

Design Criteria

Attachment for SR 3-39 . Type: Table - Alignment Limits
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* Weight:  Not less than 600 pounds and not more than 750 pounds each.
* The minimum tie dimensions shall be:
** Length - Crossties: Not less than 8.25 feet long not more than 8.75 feet.
** Length - Switchties: Not less than the distance between gauge lines of the outside rails plus 2.50 feet and not more than the distance between gauge lines of the outside 
rails plus 3.25 feet.  Switchties supporting switch machines, helper rods, or associated operating hardware may be longer as required.
** Width at bottom:  Not less than 10.25 inches and not more than 11 inches.
** Width at top:  Not less 7.25 inches and not more than 9 inches, but no greater than the bottom width minus 2.5 inches.
** Thickness of crossties at ends:  Not less than 8 inches and not more than 9 inches.
** Thickness of crossties at center:  Not less than 6.25 inches and no thicker than 0.50 inch less than the thickness at the ends. 
** Thickness of switchties:  Switchties may be of a constant thickness throughout their length.  Portions supporting rails and within 2.50 feet of the gauge line of the rail shall 
be no less than 8 inches thick and no more than 9 inches thick.  Extended portions supporting switch machines, helper rods, or associated operating hardware may be 
thinner, but no less than 6.50 inches thick.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.323:  Track gage

49CFR 213, Subpart G  —Train Operations at Track Classes 6 and Higher
Parts referenced in 213.335:
213.323(b); 213.327, 213.331

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.335:  Crossties

4CHSTP Requirements are equivalent to 49CFR requirements, with some reductions in allowed variations, tolerances, and deficiencies due to the needs 
of a 250 mph design speed.

Basis of Equivalency

TSI INF_5.3.3 : 

AREMA requirements are more stringent than those in the TSI.
Note that concrete tie spacing is not directly addressed in the TSI.
Note that concrete strength and structural design of the tie are not addressed in the TSI.
English units for these requirements:  a) 485 lbs, and b) 7.38 ft.
Both these values are low compared to normal US concrete tide designs. which are not less than 600 lbs. and 8.25 ft respectively.
Tie spacing at 1500/km gives an average spacing of 667 mm = 26.25”
Normal spacing of concrete ties in the US is 24 inches on freight lines and 30 inches or larger on transit lines.

TSI Incorporation Comment
Rail Sleepers? (placeholder)

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 30, Part 4, 

AREMA Concrete ties fabricated to AREMA requirements are 
longer and heavier than the minimums required in the TSI.
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Interfaces between other CHSTP System Requirements and this one, with comment
Provides mass and stiffness of standard rail ties.3-39 3-14.6<<

Concrete Crosstie 
Brochure

CXT Railroad 
Products

Provided as an example of standard concrete crosstie 
types produced in large quantities in the US.  
In weight and dimensions, both these ties exceed TSI 
minimums and fall within the limits of the AREMA 
requirements.
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See System Requirement for 3-12

See System Requirement for 3-12

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-40 - Switches and crossings

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI INF_5.3.4 : 

This TSI text consists solely of a reference to parts covered under the heading of System Requirement 3-12.  See that System Requirement for discussions and 
conclusion.

TSI Incorporation Comment
Switches and Crossings? (placeholder)

Interfaces between this CHSTP System Requirement and others, with comment
Based on SR Text3-40 3-12>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

See system require-men See system require-ment for 3-12
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Water service shall be provided at yards and/or service stations where train equipment may be watered.  The water filling connectors shall be compatible with the water inlet 
connection described for the High-Speed Rolling Stock.

Water Servicing
-�Hydrants spaced two car lengths apart, shall be provided at yards or service stations where train equipment may be watered.  Where station dwell time is short, hydrants 
may be spaced for every car.
-�Water service shall be distributed so that no more than 100 feet of hose is required to reach a car.
-�Backflow preventors shall be provided to conform to local and national code requirements.  
-�Freeze protection shall be applied where necessary.  Where backflow preventers are required, a heated cabinet is preferable.
-�A potable water connection of 1 inch size should be provided for car watering and a minimum ¾ inch non-potable connection shall be used for washing purposes.
-�Adequate control valves shall be installed to allow sections to be taken out of service without affecting operations.
The water filling connectors shall be compatible with the water inlet connection described for the High-Speed Rolling Stock.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-41 - Water filling connector

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-41 INF_5.3.5Water filling connector Water filling connector? (placeholder)

RST_4.2.9.5.2 Water filling adapter

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI INF_5.3.5 : 

Incorporated. No exception taken.
TSI Incorporation Comment

Water filling connector? (placeholder)

TSI RST_4.2.9.5.2 : 

Annex M V; This section copied for information only, referenced in INF_5.3.5.
TSI Incorporation Comment

Water filling adapter

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Part 6 Passenger 
Facilities; Section 6.4 

AREMA Copied only pertinent section. 
Reference to hydrant is not relevant to Fire Prevention.  
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Interfaces between this CHSTP System Requirement and others, with comment
Water restocking equipment3-41 5-09.5>>

Part 6 Passenger FacilitiAREMA Placement of hydrants is for train servicing.

SCRRA Design Criteria 
Manual Issued Date: 
January 2003

Metrolink Copied only pertinent section. 
Backflow preventors shall be provided to conform to local 
code requirements.
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All infrastructure facilities shall comply with the requirements set forth in 28CFR Part 36, including Appendix A, the Americans with Disabilities Act Accessibility Guidelines 
(ADAAG).

n/a

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-42 - ADA Accessibility Requirements for Infrastructure

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI MOB_4 : 

The requirements in the TSI for Persons of Reduced Mobility are not incorporated. Compliance will be achieved by following the ADA requirements.
TSI Incorporation Comment

Characteristics of the Subsystems

Interfaces between this CHSTP System Requirement and others, with comment
The requirements for vertical and horizontal platform gap are consistent between rolling stock and infrastructure ADA 
requirements.

3-42 5-15>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

28 CFR 36.101-608CFR CFR 28 CFR 36.101-608 
Nondiscrimination On The Basis 

The SR shall meet or exceed the requirements described 
in this standard.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement INF 3-43 - Vegetation Control

Page 175 of 982

Vegetation within the high-speed train right-of-way or adjacent to high-speed train facilities shall be controlled so that it does not:
(a) Become a fire hazard;
(b) Obstruct visibility of signs and signals along the right of way;
(c) Interfere with employees performing normal trackside duties;
(d) Prevent proper functioning of signal and communication lines;
(e) Prevent proper functioning of overhead contact systems;
(f) Prevent proper inspection and maintenance of bridges, buildings and other structures;
(g) Prevent employees from visually inspecting moving equipment from their normal duty stations;
(h) Encroach onto walkway surfaces;
(i) Encroach into the limits of operating infrastructure;
(j) Interfere with surface drainage or with the proper operation of drainage structures; 
(k) Interfere with intrusion detection systems;
(l) Encroach on clearances of overhead wires;
(m) Interfere with electrical facilities or equipment; or
(n) Permit access to the trackway by people or animals.

Design criteria on vegetation control will be developed at a later date in conjunction with maintenance rules.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-43 - Vegetation Control

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.321:  Vegetation

PART 213 TRACK SAFETY STANDARDS
213.321   Vegetation
Incorporated with the following exception taken:
b (2) This part is not applicable because there will be no highway-rail crossings the California High Speed Train trackway.

Basis of Equivalency

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

G.O. No.118CA PUC REGULATIONS GOVERNING 
THE CONSTRUCTION, 
RECONSTRUCTION, AND 
MAINTENANCE OF WALKWAYS 
ADJACENT TO RAILROAD 

Only relevant sections of PUC GO No.118 were copied.

A paragraph related to clearing vegetation from walkway 
surfaces and clearance envelopes has been incorporated 
into this SR.
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Interfaces between this CHSTP System Requirement and others, with comment
It is assumed that a vegetation control program will be part of the maintenance rules.3-43 3-34>>

This SR addresses the need to keep walkway surfaces clear of vegetation3-43 3-26>>

Interfaces between other CHSTP System Requirements and this one, with comment
Vegetation Control3-43 3-46<<

Chapter 1
Part 9  Vegetation 
Control

AREMA 9.1 Rationale and Scope of Work
9.1.1. General

The content of this SR is consistent with section 9.1.1.

The contents of sections 9.2 through 9.4 were omitted 
because they are relevant to the maintenance plan which 
will be addressed separately.

Architectural Criteria - 
Landscape and 

San Francisco 
Bay Area Rapid 

2. LANDSCAPING AND 
VEGETATION CONTROL  

These sections are about landscaping and don’t address 
vegetation control for security reasons.

Utility Accommodation PBNSF Railway F. Protection of Vegetation 
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Each drainage or other water carrying facility under or immediately adjacent to the roadbed shall be maintained and kept free of obstruction, to accommodate expected water 
flow for the area concerned.

HSR drainage requirements: (Complete Drainage Design Criteria will be developed at a future date.)
Ensure that water does not overtop the track subgrade, or damage high-speed train facilities in the 100-year storm event (100-year floodplain). 
The peak runoff from a 100-year storm shall be used in the design of the following:
a. All building facilities
b. Culverts crossing beneath at-grade track
c. Storm drain systems adjacent to tracks
d. Drainage systems crossing under bridge structures and on the right-of-way
e. Yard and station runoff collection systems (including those in streets and parking lots)
f. Hazardous material storage and electrical equipment placement 
Bridge and Culvert Openings
a.�Replacement openings shall be sized for two high water events designated “low chord” and “subgrade.”
b.�In urban areas, regardless of classification, the low chord event is the 50-year flood and the subgrade event is the 100-year flood.
c.�If the structure is in a FEMA designated floodplain the water surface elevation for a 100-year event shall be determined regardless of line classification.
d.�For all cases, the opening will be sized so that the water surface for a “low chord” event will rise no higher than the crown of the culvert or the low chord of the bridge.
New installations within high-speed train right of way shall comply with local, state and federal hydrology/hydraulic design requirements.
Design shall account for anticipated sea level rise assumed by California transportation agencies.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-44 - Drainage

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.319 3-44 Not In TSIDrainage Placeholder to allow SRs to be marked "Not In TSI"

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.319:  Drainage

PART 213 TRACK SAFETY STANDARDS
Subpart G Train Operations at Track Classes 6 and Higher
213.319   Drainage

Incorporated with no exception.

Basis of Equivalency

TSI Not In TSI : 
TSI Incorporation Comment

Placeholder to allow SRs to be marked "Not In TSI"
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ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Design Criteria
Chapter 8 Civil Design

CALTRAIN 1.1 Hydrology
1.1.1 Storm Frequency

Note that 100-year storm event shall be used in the 
design of the following:
a. All facilities
b. Culverts crossing beneath at-grade track
c. Storm drain systems adjacent to tracks
d. Drainage systems crossing under bridge structures and 
on the right-of-way
e. Yard and station runoff collection systems (including 
those in streets and parking lots)

Design Criteria ManualSCRRA - 
Metrolink

8.3 GENERAL REQUIREMENTS Note that the top base of rail shall be at or above the flood 
level created by a 100-year storm event (100-year 
floodplain).

Manual for Railway 
Engineering

AREMA 1.4.5 DRAINAGE AND EROSION 
CONTROL (2007)

Notes that ditches, subdrainage and drains need to be 
maintained to provide a stable track roadbed.

Guidelines for Railroad 
Grade Separation 
Projects, 
January 24, 2007

BNSF Railroad 
Union Pacific RR

4.5.2 Hydraulic Criteria for Bridge 
and Culvert Openings

Notes Hydraulic Criteria for Bridge and Culvert Openings 
and Hydraulic Criteria for Drainage Systems Parallel to 
Railroad Tracks
The exception taken for 4.5.2 - items 2., 4., 8..
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There shall be on on-track installed derailment containment devices. Derailment containment shall be achieved by rolling stock undercar equipment.

<< preliminary>>  Inside guard rails shall not be used.  Raised center portions shall not be used.  Excepting required power and signal connections, joint bars and bolts, 
turnout rails, including frog guard rails, there shall be nothing between the rails that is higher than 4 inches below the plane of the top of the rails.  Excepting required power 
and signal connections, rail braces, joint bars and bolts, turnout rails, there shall be nothing outside the rails higher than 4 inches below the plane of the top of the rails to a 
minimum of 6.00 feet offset from track centerline.   This requirement does not apply to station platforms, or end steps and ramps down from station platforms that have 
offsets not less than 6 inches greater than the platform edge offset.  These requirements do not apply to non-revenue tracks that have speed limits of 25 mph or less.  
<<preliminary>>
Rationale:  Due to the presence of traction motors, brake discs, and other undercar equipment, when wheels derail the vehicle tends to hang on the rails and stay close to 
the track.  The earthquake caused derailments in Japan and Taiwan bears out this rationale.  Use of any raised feature between the rails may support the undercar 
equipment thus keeping the undercar equipment higher and making it easier for it to diverge further from the rails than if such features did not exist.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-45 - Derailment Containment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-45 Not In TSIDerailment Containment Placeholder to allow SRs to be marked "Not In TSI"

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

FRA does not regulate the subject covered in this SR
Basis of Equivalency

TSI Not In TSI : 
TSI Incorporation Comment

Placeholder to allow SRs to be marked "Not In TSI"

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 7, TIMBER 
STRUCTURES; Part 3

AREMA Construction, Maintenance and 
inspection of Timber 
StructuresSECTION 3.6 USE OF 
GUARD RAILS AND GUARD 
TIMBERS1 (2004)
3.6.1 FIELD SIDE GUARD OR 
SPACER TIMBERS (1988)

AREMA makes no specific recommendation either for or 
against the use of guard rails or other forms of derailment 
protection. 
There is lengthy discussion in the chapter on Timber 
Structures.  There is nothing in the chapter on concrete 
bridges or on tunnels.
Since freight equipment has very little under car 
equipment lower than the axles, freight cars are far more 
prone to large lateral movements in case of derailment 
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AREMA Manual, 
Chapter 7, TIMBER 
STRUCTURES; Part 3

AREMA Construction, Maintenance and 
inspection of Timber 
StructuresSECTION 3.6 USE OF 
GUARD RAILS AND GUARD 
TIMBERS1 (2004)
3.6.1 FIELD SIDE GUARD OR 
SPACER TIMBERS (1988)

than high speed passenger equipment.  Even so, some 
railroad companies prohibit guard rails and in some cases 
of derailment the guard rails have made the situation 
worse rather than better.
The incidence of derailment of high speed trains has been 
very low, and only one of the causes of those that have 
occurred, seismic activity, will exist here.  They are:
Taiwan: 1 due to earthquake
Japan:   1 due to earthquake
Germany: 1 due to wheel separation    1 due to livestock 
on track
France:  1 or 2 due to collapse of subgrade into previously 
undiscovered WW1 tunnels
Only the German derailment caused by a wheel 
separation resulted in fatalities (Eschede, Germany, June 
3, 1998)

AREMA Manual, 
Chapter 15, STEEL 
STRUCTURES Part 1, 
Design

AREMA 1.2.12 STEEL INNER GUARD 
RAILS AND GUARD TIMBERS 
(1995) R(2008

AREMA makes no specific recommendation either for or 
against the use of guard rails or other forms of derailment 
protection. 
There is lengthy discussion in the chapter on Timber 
Structures.  There is nothing in the chapter on concrete 
bridges or on tunnels.
Since freight equipment has very little under car 
equipment lower than the axles, freight cars are far more 
prone to large lateral movements in case of derailment 
than high speed passenger equipment.  Even so, some 
railroad companies prohibit guard rails and in some cases 
of derailment the guard rails have made the situation 
worse rather than better.
The incidence of derailment of high speed trains has been 
very low, and only one of the causes of those that have 
occurred, seismic activity, will exist here.  They are:
Taiwan: 1 due to earthquake
Japan:   1 due to earthquake
Germany: 1 due to wheel separation    1 due to livestock 
on track
France:  1 or 2 due to collapse of subgrade into previously 
undiscovered WW1 tunnels
Only the German derailment caused by a wheel 
separation resulted in fatalities (Eschede, Germany, June 
3, 1998)
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The installation of new utilities and the relocation of existing utilities within the high-speed train right-of-way shall conform to the applicable requirements of Code of Federal 
Regulations (CFR), National Electric Code (NEC),  and California Public Utility Commission (CPUC) General Orders.

Design criteria and requirements for utilities within and adjacent to high-speed train right-of-way property will be developed at a future date.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-46 - Utility Encroachment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not regulate the topic addressed by this SR.
Basis of Equivalency

Interfaces between this CHSTP System Requirement and others, with comment
Vegetation Control3-46 3-43>>

Traffic Load on Structures3-46 3-50>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

G.O. No. 69-CCA PUC RESOLUTION NO. l-230
APPENDIX A
PROPOSED GENERAL ORDER 
NO. 69-C

It appears that this GO is in the process of being revised.  
It is extremely general in nature, but provides the 
framework under which utility crossings are required to be 
made.

AREMA Manual, 
Chapter 12, Rail Transit 
Part 3, Track and 
Roadway 

AREMA 3.4  Right-of-Way Design 
3.4.6  Third Party Occupancy
3.4.6.3  Specific Considerations 
for Occupancy by Type

General discussion concerning utilities of all types.  For 
specific requirements relevant to utilities carrying 
flammable materials, see AREMA Manual Chapter 1, part 
5.

AREMA Manual, 
Chapter 1, Roadway 
and Ballast, Part 5, 
Pipelines

AREMA Due to its length, over 50 pages, this Part is not copied.  
Only the preamble and the heading are given.  This 
portion of the Manual gives detailed requirements which 
shall be followed for pipeline crossings and pipelines in 
the vicinity of the CHSTP right of way.

Utility Accommodation PBNSF PART 1 GENERAL POLICY Applicable to design criteria and policy
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CHSTP requirements for welding of rail shall be in accordance with 49CFR sections 213.339, 213.341 and 213.343

Relevant portions of the AREMA Manual will be used, either by reference or modified as necessary to be appropriate for high speed operation.  Details to be developed.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-47 - Welding of Rail

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI Not In TSI : 
TSI Incorporation Comment

Placeholder to allow SRs to be marked "Not In TSI"

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 4, Part 3, 
Joining of Rail

AREMA 3.10; 3.11; 3.12; 3.13; 3.14 Due to their length, the referenced parts of the AREMA 
Manual are not copied in full.  Only sufficient information 
necessary to identify the applicable parts is provided.
3.10  General Specifications for in-Track Rail welding 
Using Electric Flash Butt (EFB) Welding Equipment
3.11  Specifications for the Quality Assurance of Electric 
Flash Butt Welding of Rail Equipment
3.12  Specification for Fabrication of Continuous Welded 
Rail 
3.13  Inspection and Classification of Secondhand Rail for 
Welding 
3.14  Specification for the Quality Assurance of Thermite 
Welding of Rail
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Signs and  graphics shall meet the requirements of: ADA, CPUC, NFPA 130, and Code of Federal Regulations Title 29, Part 1910.

Design Criteria shall be further developed at a future date.
The following types of signage shall be provided for the high-speed train guideway and facilities:
-  �LOCATION
•�Mile Post
Provides a ready method of location of any physical object on right-of-way.
•�Political Subdivision Signs
Show where railways cross national, state, county and municipal boundary lines.
•�Standard Right-of-Way Sign and Monument Marker
Define railways rights-of-way limits.
•�No Trespassing Signs
Define locations where trespassing is especially unsafe and/or undesirable.
-�MAINTENANCE-OF-WAY 
•�Maintenance Limit Signs
Define limits of track ownership and maintenance between railway and industry and between railways.
•�Roadway Structures Signs
Define locations of bridges, trestles, tunnels and culverts.
•�Snowplow Signs
Define locations of obstructions to snow removal equipment. Flanger signs warn operators to lift flanges. Wing markers warn operators to close snowplow wings. If both 
indications are required at the same location they should be on one (1) sign.
•�Alignment Signs or Markers
Define the exact locations and limits of easement spirals and curves. Superelevation should be shown on the sign or marker at the spiral curve point.
•�Elevation Markers
Define top of rail elevations at special locations. Also define top of rail elevations above which tracks under grade separations cannot be raised.
-�TRANSPORTATION 
•�Speed Control Signs – Temporary and Permanent
Define limits of slow orders and locations to stop trains.
•�Whistle Posts
Define advance locations of stations and other special locations where train is required to provide an audible signal.
•�Location Signs
Define advance locations of railway grade crossings, tunnels, junctions, frequent rock and snow slides, and stations. Also used to define yard limits, switching limits, signal 
territory limits, station and derail locations and track capacities, jointly owned track and start or end of ownership.
-� SAFETY
•�Restricted Clearance Signs
Identify locations of restricted horizontal and vertical clearances or both, at clear points of turnouts, buildings, platforms or other structures.
•�Fire Hazard Signs
Warn everyone concerned of flammable materials storage and subgrade carriers. These signs must meet latest Code Federal Regulation Title 29, Part 1910.
•�Electrical Hazard Signs

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-48 - Station Signage and Graphics
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Warn everyone concerned of the presence of overhead and subgrade high voltage carriers. These signs must meet latest Code Federal Regulation Title 29, Part 1910.
•�Highway Grade Crossing Signs
Warn all vehicular traffic of the presence of a railway grade crossing. All highway grade crossing warning signs will conform to the current U.S. Department of Transportation 
manual on uniform traffic control devices. Also all applicable current State Department of Transportation Specifications must be followed.  (To be used inside Maintenance 
Yard Facilities)
•�Barricade Signs
Used to warn all vehicular traffic of a railway grade crossing under construction or repairs.    (To be used inside Maintenance Yard Facilities)
•�Highway and Barricade Signs
Must meet current U.S. Department of Transportation manual uniform traffic control devices and applicable State Department of Transportation Specifications.
•�Power Operated Switch Signs
Used to warn pedestrian traffic of the presence of a power operated switch. This sign is especially desirable where non-railroad pedestrian traffic will pass close to a power 
operated switch.
•�Warning Signs
Warning signs shall be posted on entrances to the trainway (e.g., station platforms and portals), on fences or barriers adjacent to the trainway, and at such other places 
where nontransit authority employees might trespass.
•�Directional Signs
 Signs indicating station or portal directions shall be installed at maximum 25 m (82 ft) intervals on either side of the underground or enclosed trainways. Signs shall be 
readily visible by passengers for emergency evacuation.  Points of exit from elevated and underground or enclosed trainways shall be marked with internally or externally 
illuminated signs.
•�Identification.
Emergency exit facilities shall be identified and maintained to allow for their intended use.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 0 - Reference to section outside 49 CFR Parts 200-299, Subpart n/a - 0.0:  Reference to section outside 49 CFR Parts 200-299

Code Federal Regulation Title 29, Part 1910
1910.145   Specifications for accident prevention signs and tags.
29 CFR regulates accident preventing signage.  Section related to applicable Hazard signs.

Basis of Equivalency

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Manual for Railway EngiAREMA Part 7 - Roadway Signs The content of this SR is consistent with section 7.1.

130 - Standard for Fixed 
Guideway Transit and

NFPA 6.2.6 Warning Signs. Identifies two types of signs “Warning Signs” and 
“Directional Signs”

Accessibility Guidelines 
for Buildings and 

Americans with 
Disabilities Act 

4.30 Signage Provides Guidance for Station and Building Facility 
Signage & Graphics.
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Interfaces between this CHSTP System Requirement and others, with comment
Visibility of track-side Control-Command objects3-48 8-16>>

Escape Signage3-48 4-02.9>>

Interfaces between other CHSTP System Requirements and this one, with comment
Signage and Graphics3-48 3-24<<

CALTRAIN DESIGN 
CRITERIA
CHAPTER 3 STATION 
AND FACILITIES

CALTRAIN E. FURNISHINGS AND 
AMENITIES

E. FURNISHES & AMENITIES

2.1.1 Visual Message Sign (VMS) - Provides description 
for Visual Message 
2.1.3 Talking SignsSign and identifies use of Talking 
Signs.

H. SIGNAGE - Provides Signage Classifications

1.2 Platform Signage
1.1 Parking Lot Signage
1.0 Way Finding Signage

General Order 95CA PUC Section III Establishes clearances required for wires from signs.

General Order 95
Section V

CA PUC Detailed Construction 
Requirements for Supply Lines 

Identifies need to provide warning signs or “high voltage 
markings” on poles.

General Order 95CA PUC Detailed Construction Requiremen Identifies needs for warning signs for towers

General Order 95CA PUC Joint Poles or Poles Jointly Used Identifies needs for signs for antennas

System Special InstructiBNSF System Special Instructions Sample of Roadway Signs
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Geotechnical monitoring of subsurface conditions is required to quantify uncertainties inherent within soil and rock masses which are often heterogeneous and non-uniform in 
nature. Geotechnical monitoring will be performed during the design and construction phases and the post-construction phase as deemed necessary. Geotechnical 
Monitoring includes basic and minimum standards for designing, furnishing, installing, maintaining and removing instrumentation systems for the detection of ground 
movements, settlements and lateral displacements of embankments, pore-water pressures, vibration and noise levels, movements of adjacent existing structures and 
utilities, performance of tunnel ground support, and measurement of loads in structural elements for the support of excavations in geotechnical designs and mitigation 
measures and permanent stabilization of geological hazards. 
Field instrumentation will be used (1) during design to aid in design process and to identify potential construction problems, and (2) during construction to monitor 
performance of the facility and/or changes in the fields, and (3) after construction, if needed, to safeguard the long term performance of high-speed train systems and 
facilities.  Monitoring requirements depend on construction progress and types as well as subsurface ground behaviors.  Instrumentation monitoring may be extended over 
several months or years, as warranted, to measure seasonal groundwater fluctuations and ground movements that vary with time. The objectives for instrumentation during 
construction will change depending on the size and type of construction, geotechnical conditions, and the schedule. 
Complete construction records of the geotechnical aspects shall be assembled, reduced, and kept in files, including written descriptions of problem soil and rock conditions, 
notes of any specialized construction procedures or design changes as well as photographs with annotations.

Instrumentation and Monitoring
Instrumentation is used to augment standard investigation practices and visual observations where conditions would otherwise be difficult to evaluate or quantify due to 
location, magnitude or rate of change. Standards for installing and monitoring geotechnical instrumentation are provided in FHWA Project Development and Design Manual 
(PDDM) Section 6.3.2.8, and technical guidance is provided in Geotechnical Technical Guidance Manual (GTGM) Section 3.2.8. The quantity and locations of proposed 
geotechnical instrumentation shall be selected to suit the anticipated conditions consistent with project objectives and design requirements. The geotechnical exploration 
work plan shall include instrumentation work detailing locations, installation procedures, and methods to be used. The work plan shall be submitted to the Authority prior to 
commencement.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-49 - Geotechnical Monitoring – Instrumentation, Record Keeping, and 
Documentation

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI Not In TSI : 
TSI Incorporation Comment

Placeholder to allow SRs to be marked "Not In TSI"
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ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Civil Works
Volume 10
Construction 

Taiwan High 
Speed Rail 
Corporation

Civil Works
Volume 10
Construction Specifications

General guidelines for developing 
instrumentation/monitoring programs for roadways and 
tunnels and can be used as a reference.

PDDM 2008
Chapter 6 - 

Federal Highway 
Administration 

PDDM 2008
Chapter 6 - Geotechnical

General guidelines for instrumentation/monitoring 
applicable to roadway and slopes

GTGM 2007
Section 3 Geotechnical 
Investigations

Federal Highway 
Administration 
(FHWA)

GTGM 2007
Section 3 Geotechnical 
Investigations

General guidelines for instrumentation/monitoring 
programs including planning, implementation, instrument 
maintenance, data reduction, and documentation.

GTGM 2007
Section 5 
Documentation and 

Federal Highway 
Administration 
(FHWA)

GTGM 2007
Section 5 Documentation and 
Support

Guidelines for instrumentation/monitoring, preparation of 
geotechnical documentation, and long term maintenance 
of roadway and slopes

Technical Manual for 
Design and 
Construction of Road 

Federal Highway 
Administration 
(FHWA)

Technical Manual for Design and 
Construction of Road Tunnels 
(FHWA-NHI-09-010) Ch. 15

Guidelines for developing instrumentation/monitoring 
programs and instrumentation management for roadway 
tunnels and adjoining structures.
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Seismic Design for structures supporting high-speed trains shall use a hybrid probabilistic-deterministic approach to determining ground motions based on  three  
performance criteria:
•�No Collapse Performance Level (NCL):  High-speed train structures are able to undergo the effects of the Maximum Considered Earthquake (MCE) with no collapse. 
Significant damage may occur that requires extensive repair or complete replacement, and passengers and personnel are able to evacuate safely. 
•�Safety Performance Level (SPL):   High-speed train structures are able to undergo the effects of the Design Basis Earthquake (DBE) with repairable damage and temporary 
service suspension.  However, normal service can resume within a reasonable time frame, and passengers and personnel can safely evacuate.  Only short term repairs to 
structural and track components are expected.  
•�Operability Performance Level (OPL):  High-speed train structures are be able to operate at maximum authorized speed and safely brake to a stop during a Lower level 
Design Basis Earthquake (LDBE). Normal service will resume when track alignments have been inspected and necessary short term track repairs, such as minor realignment 
and grade-adjustment, are made. No structural damage is expected.
Building structures shall be designed to meet California Building Code (CBC) requirements if the buildings do not support the mainline tracks, platform tracks, or be designed 
such that damage to the structure will not cause service interruption due to debris falling onto the tracks. CBC is a force-based design method which does not offer the 
possibility of determining and designing for damage levels selected to corresponding risks.  Portions of a structure that encroaches into the trackway or may provide debris 
that can fall into the trackway shall meet the guideway performance requirements. The performance requirements of ASCE 41 may be used for that purpose.

Seismic Design for structures supporting high-speed trains shall use a hybrid probabilistic-deterministic approach to determining ground motions based on three  
performance criteria:
•�No Collapse Performance Level (NCL):  High-speed train facilities are able to undergo the effects of the Maximum Considered Earthquake (MCE) with no collapse. 
Significant damage may occur that requires extensive repair or complete replacement, and passengers and personnel are able to evacuate safely. Ground motions 
corresponding to the MCE shall be based on the latest version of ASCE 7.  Currently, the ASCE 7-05 defines MCE as smaller of: (1) 2% probability of exceedance in 50 
years (return period of about 2,475 years), and (2) greater of 150% of the median deterministic values from the controlling fault and deterministic lower limit (DLL).
•�Safety Performance Level (SPL):   High Speed Train facilities are able to undergo the effects of the Design Basis Earthquake (DBE) with repairable damage and temporary 
service suspension.  However, normal service can resume within a reasonable time frame, and passengers and personnel can safely evacuate.  Only short term repairs to 
structural and track components are expected.  Ground motions corresponding to the DBE shall be the greater of: (1) ground motions having a 10% probability of 
exceedance in 100 years (return period of about 950 years), or (2) the deterministic median plus ½ sigma ground motion from the maximum characteristic earthquake from 
Class A seismic sources as defined by the California Geological Survey (CGS).
•�Operability Performance Level (OPL):  High Speed Train facilities will be able to operate at maximum authorized speed and safely brake to a stop during a Lower-level 
Design Basis Earthquake (LDBE). Normal service will resume when track alignments have been inspected and necessary short term track repairs, such as minor realignment 
and grade-adjustment, are made. No structural damage is expected.  Ground motions corresponding to the LDBE shall have a 63.2% probability of exceedance in 100 years 
(return period of about 100 years).
Building structures will be designed to meet CBC 2007 requirements if the buildings do not support the mainline tracks, platform tracks, or be designed such that damage to 
the structure will not cause service interruption due to debris falling onto the trackway. CBC 2007 is a force-based design method which does not offer the possibility of 
determining and designing for damage levels selected to corresponding risks.  Portions of a structure that encroaches into the trackway or may provide debris that can fall 
into the trackway shall meet the guideway performance requirements. The performance requirements of ASCE 41 may be used  for that purpose.  
Criteria will be established following Technical Advisory Panel concurrence with interim seismic design criteria using Caltrans SDC approach and recommended strain values 
for common building materials.. In the interim, the following material strain limits shall be used:
Seismic Capacity of Structural Components
The component capacities shall be computed based on methods given in Chapters 5 and 6 of FEMA 356 for steel and concrete structures, respectively.  However, strain 

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-50.1 - Traffic Load on Structures - Seismic Risk and Performance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-50.1 Not In TSITraffic Load on Structures - Seismic Risk and 

Performance
Placeholder to allow SRs to be marked "Not In TSI"
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limits described in the following sections shall be used.
Strain Limits for Reinforced Concrete Elements
Mild reinforcing steel tensile allowable strain limit (εsua):
No Collapse Level:�εsua ≤ 2/3 εsu
Safety Level:�εsua ≤ 0.015
Operability Level:�εsua ≤ εsy
Where:�
εsu is the ultimate tensile strain of reinforcing steel,
εsy is the nominal yield tensile strain of reinforcing steel

Concrete confined compressive allowable strain limit (εcua):
No Collapse Level:�εcua ≤ 2/3 εcu
Safety Level:�εcua ≤ lesser of 1/3 εcu 1.5 εco 
Operability Level:�εcua ≤ εco
Where:�
εcu is the ultimate confined compressive strain as computed by Mander’s model for confined concrete
εco is the strain at maximum concrete compressive stress as computed by Mander’s model for confined concrete

Concrete unconfined compressive allowable strain limit (εcua):
No Collapse Level:�εcua = 0.004
Safety Level:�εcua = 0.003
Operability Level:�εcua = 0.002
The unconfined compressive strain is to be applied to concrete members without sufficient lateral reinforcement to be considered confined. If the lateral reinforcement does 
not meet the requirements of CBDM for confinement, the section should be considered unconfined. There are no requirements for the unconfined concrete cover.
Strain Limits for Structural Steel Elements
Structural steel allowable strain limit (εsua):
No Collapse Level:�εsua ≤ 2/3 εsu
Safety Level:�εsua ≤0.01
Operability Level:�εsua ≤ εsy
Where:�
εsy = yield strain of steel
εsu = ultimate strain of steel

Capacity of Members with Force-Controlled Action
Axial force, bending moment and shear capacities shall be computed in accordance with the requirement of FEMA 356.
Capacity Protected Element Design
In order to limit the inelastic deformations to the prescribed ductile elements, the plastic moments and shears of the ductile elements shall be used in the demand/capacity 
analysis of the non-ductile, capacity protected elements of the structure. 
Component over-strength design factors for the evaluation of capacity protected elements shall be applied as specified in Section 4.4 of CSDC for concrete members and 
Section 4.3 of CSDC for structural steel members.  For No Collapse Level performance, the nominal moment strength of reinforced concrete capacity-protected elements 
shall be derived from M-φ analysis where εc=0.004 or εs=0.015, whichever is reached first.

CFR Sections addressed by this CHSTP System Requirement
CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not regulate seismic risk or performance of structures during seismic events
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI Not In TSI : 

Seismic design is not included in the TSI's
TSI Incorporation Comment

Placeholder to allow SRs to be marked "Not In TSI"

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

California Building 
Code/International 

California 
Building 

Refers to ASCE 7 Force based design for seismic response in buildings
Minimum forces for design of building structures

Seismic Design Criteria State of California Performance based design of bridge structures

ASCE 7American Society 
of Civil Engineers

Force based design for seismic response in buildings
Minimum forces for design of building structures

ASCE 41American Society 
of Civil Engineers

Seismic Rehabilitation Standard Performance based design of seismic retrofitting of 
building structures
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Structures supporting tracks shall be designed to mitigate vehicle excursion so that, in the event of a derailment, the resulting damage to the bridge from overturning or 
collapse is limited to a minimum.
Intrusion protection structures may be used to limit the risk of damage from adjacent trains and highway vehicles.  
Containment structures shall be used in mainline aerial trackways to contain the vehicle in the event of a derailment. Containment structures may be used on non main track 
aerial structures over river or highway or railroad crossings to minimize the damage should the train derail. 
Containment structures shall be located at a maximum distance of seven (7) feet measured from the center of track.

For derailment, two cases shall be considered: See EN 1991-2:2003 Eurocode 1: Actions on Structures – Part 2 Traffic Loads on bridges, figures 6.26 and 6.27 :  
•�Case I: Derailment of railway vehicles, with the derailed vehicles remaining in the track area on the bridge deck with vehicles retained by the adjacent rail or an upstand wall
•�Case II: Derailment of railway vehicles, with the derailed vehicles balanced on the edge of the bridge and loading the edge of the superstructure (excluding nonstructural 
elements such as walkways).

For Case I, collapse of a major part of the structure shall be avoided. Local damage, however, may be tolerated. The parts of the structure concerned shall be designed for 
the following design loads in the Extreme Loading Combination:
•�Cooper E-50 loading (both point loads and uniformly distributed loading) parallel to the track in the most unfavorable position inside an area of width 1.5 times the track 
gauge on either side of the centerline of the track, or as limited by containment walls. If a short wall is used for containment of the train within 1.5 times the track gauge, a 
coincident horizontal load perpendicular to the track direction shall be used.  This horizontal load shall be applied at the top of short wall.

For Case II, the bridge should not overturn or collapse. For the determination of overall stability a maximum total length of 65 ft of Cooper E-50 uniform load shall be taken as 
a single uniformly distributed vertical line load acting on the edge of the structure under consideration.  For structures with containment walls, this load shall be applied at the 
wall face.  

Design Situations I and II shall be examined separately. A combination of these loads need not be considered.

For Design Situations I and II, other rail traffic actions should be neglected for the track subjected to derailment actions.  When the structure under consideration carries more 
than one track, only one train shall be considered to have derailed, with other tracks containing a vehicle without impact if producing an unfavorable action.  Multiple live load 
presence factors apply in this case.
No dynamic factor needs to be applied to the derailment loads, however the loads shall be multiplied by the load factor within load combinations. A load factor of 1.0 shall 
apply to the horizontal force and a load factor of 1.4 shall apply to the vertical component.   
For structural elements which are situated above the level of the rails, measures to mitigate the consequences of a derailment shall be in accordance with the specified 
requirements in addition to the above. 

Track side containment

Derailment containment walls shall be provided for all mainline at locations 7  feet or less from the track centerline. The height of the wall shall be minimum 0.67 feet above 
the level of the adjacent track’s lower rail.  A transverse horizontal concentrated load of 35 kips shall be applied at top of the wall.   

Collision Loads on columns or divider walls within stations
Columns shall be classified into three groups, according to the following criteria:

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-50.2 - Traffic Load on Structures - Derailment Effects
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GROUP A:
This group consists of all columns where the clearance measured from the Track Center Line (TCL) and relevant conditions are as follows:
(1)�� 16.5 feet
(2)�< 16.5 feet and within the station platform area provided that the platform is of massive construction and the platform edge is at least 1.25 feet above the level of the 
nearest rail.
GROUP B:
GROUP B columns are those located in a row of columns which run adjacent and parallel to the high speed rail track and which do not meet the  criteria of GROUP A. All 
columns in the row are classified as GROUP B, with the exception of the first and last ones, The column row shall include a column protection wall throughout its length.  
The column protection wall shall comprise a lower guide wall together with an upper guide beam. Due to the presence of the column protection wall, the GROUP B columns 
need not withstand full face collisions, but only grazing impacts by trains that have already been derailed. The lower guide wall and the upper guide beam shall be designed 
to withstand the impact loads as given below.
GROUP C:
Group C consists of the first and last columns in a row, which do not belong to Group A or Group B.

The collision loads for each group of columns, as specified above, are:
GROUP A:
No impact forces need be applied.
GROUP B:
Columns and column protection walls shall be designed for one of the following horizontal impact loads, whichever produces the most adverse effect:
Columns shall be designed to resist a 900 kip force parallel with the TCL acting together with a 350 kip force at 90° to the TCL, both 3.5 feet above low rail level or 225 kip 
force at 90° to the TCL, 10 feet above top of rail.
Lower guide wall shall be designed too resist a 900 kip force parallel with the TCL acting together with a 350 kip force at 90° to the TCL, both 3.5 above top of low rail.
Upper guide beam shall be designed to resist a 350 kip force at 90° to the TCL, 10 feet above top of low rail.
GROUP C:
Columns shall be designed for one of the following horizontal impact loads, whichever produces the most adverse effect:
•�A 2250 kip force parallel with the TCL acting together with an 800 kip force at 90° to the TCL, both 3.5 feet above top of low rail
•�A 225 kip force at 90° to the TCL, 10 feet above low rail level
Alternatively a protection device designed to resist the GROUP G impact loads shall be provided at the open face of the column and the column shall be designed for the 
GROUP B column impact loads.
Collision Loads on Platforms 
Platforms shall be designed to withstand a horizontal impact load of 225 kips applied at 90° to the TCL of the nearest track.
A 1 foot wide void shall be provided around columns that span through the platforms that are within platform areas to prevent transfer of collision loads to the column. 
Collision Loads other than at Platforms
Members within 16.5 feet of the track center line designed to resist train collision, 900 kips parallel to track, or 350 kips perpendicular to tracks. 
Structures located in areas beyond track ends
(1)�Overrunning of rail traffic beyond the end of a track or tracks (for example at a terminal station) should be taken into account as an accidental design situation  when the 
structure or its supports are located in the area immediately beyond the track ends.
.
(2)�The measures to manage the risk should be based on the utilization of the area immediately beyond the track end and take into account any measures taken to reduce 
the likelihood of an overrun of rail traffic.
(3)�Supporting structural members to structures should generally not be located in the area immediately beyond the track ends.
(4)�Where supporting structural members are required to be located near to track ends, an end impact wall should be provided in the area immediately beyond the track ends 
in addition to any buffer stop. 

The design values for the static equivalent force due to impact on the end impact wall is Fdx = 1125 kips for passenger trains and Fdx = 2250 kips for freight trains or 
engines. It is recommended that these forces are applied horizontally and at a level of 3 feet above track level.

CFR Sections addressed by this CHSTP System Requirement
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Contract documents; VolTaiwan High Spee 3.4.6.2�Derailment Load (DR) THSRC derailment load

EN 1991-2:2003CEN European Co 6.7 Derailment and other actions f Eurocode derailment load

EN 1991-7:2006CEN European Co 4.5 Accidental actions caused by Loads caused by derailed trains

Volume 9 Design SpecifiTaiwan High Spee APPENDIX L�COLLISION BY HSRNone.

Volume 9 Design SpecifiTaiwan High Spee 9.3.5��Collision Loads Loads to be applied to columns in stations.
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Interfaces between this CHSTP System Requirement and others, with comment
Traffic load on structures vertical loads3-50.2 3-14.1>>

Traffic load on structures  centrifugal forces3-50.2 3-14.3>>

Traffic load on structures nosing forces3-50.2 3-14.4>>

Traffic load on structures actions due to traction and braking (longitudinal loads)3-50.2 3-14.5>>

Traffic load on structures actions due to interaction between structure and track3-50.2 3-14.6>>

Safety of High Speed 
Ground Transportation 
Systems – Intrusion 
Barrier Design Study

USDOT FRA 7. CONCLUSIONS AND 
RECOMMENDATIONS

This FRA Report on intrusion protection included 350 plus 
pages. The intrusion is due to derailment of high speed 
trains, freight trains and highway vehicles. The conclusion 
and recommendations are included here.
A large number of barrier types are included in this study.
Dual barriers are barriers on both sides of tracks. Forces 
on dual barriers can be more than twice the force on a 
single barrier if the barriers are less than a carlength apart 
since freight trains tend to accordion during derailment. In 
this situation cars can become wedged between the 
barriers.
The figure presents barriers similar to Type 25 Caltrans 
barriers on bridges and Type 50 barriers at grade.
Earthwork barriers use lota of land and do not dissipate 
enough energy to be effective.
Design methodology for intrusion protection is presented.
Other design issues considered.
Conclusions:
Intrusion barriers should be used to reduce intrusion 
hazards.
The use of dual barriers should be avoided where 
possible for high speed rail consists and freight consists.
Shorter consists should be used where feasible.
HST guideways should be located such that barriers are 
not necessary in low design speed areas. In low speed 
areas, where possible. HST guideways should be sited as 
far as practical (farther than 50 ft.) from adjacent corridors 
to eliminate the need for barriers. HST consists should be 
operated at higher speeds where possible adjacent to 
barriers.
Avoid offsets where forces are maximum (from [9 feet to 
[40 feet). Instead, site barriers either very close to the 
guideway or very far from the guideway. Where barriers 
are located between two guideways, they should be 
located closest to the guideway that produces the highest 
forces.
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Stresses or movements due to temperature variations shall be considered in the design of structures supporting high-speed trains.

Preliminary – to be finalized:
Provisions shall be made for stresses or movements resulting from variations in temperature. The rise and fall in temperature shall be fixed for the locality in which the 
structure is to be constructed and shall be computed from an assumed temperature at the time of erection. Due consideration shall be given to the lag between air 
temperature and the interior temperature of massive concrete members or structures. The range of temperature shall generally be as follows;
Following is the criteria determined by the State of California Department of Transportation and presented as amendments to the AASHTO LRFD 4th Edition.
Uniform Temperature
The design thermal movement associated with a uniform temperature change shall be calculated using Procedure A. or Procedure B below. Either Procedure A or Procedure
 B may be employed for concrete deck bridges having concrete or steel girders. Procedure A shall be employed for all other bridge types.
Temperature Range for Procedure A
The ranges of temperature shall be as specified in Table 1. The difference between the extended lower or upper boundary and the base construction temperature assumed 
in the design shall be used to calculate forces due to thermal deformation. Force effects shall be calculated using gross section properties and the lower value for γTU.
Temperature Range for Procedure A 
Unless otherwise specified, the minimum and maximum temperatures specified in Table 1 shall be taken as TMinDesign and TMaxDesign, respectively, in Eqs. 1 and 2.
Add a 3rd Paragraph as follows:
The design thermal movement range for force effects, ΔT, shall be investigated for both of the following:
ΔT = αL (T MaxDesign − TBaseConst ) �(Eq. 1)
ΔT = αL (TMinDesign − TBaseConst) �(Eq. 2)
where:
TBaseConstr = base construction temperature ( F)
L� = expansion length (in.)
α� = coefficient of thermal expansion (in./ in./°F)
Commentary
Add a 4th & 5th Paragraph as follows:
Unless otherwise specified, the base construction temperature may be taken as 60 °F. In no case shall the design thermal movement range for force effects, ΔT, be 
investigated for a rise or fall of less than 35 °F. 
Expansion length is defined as the distance from the point of no thermal movement to the point under consideration (usually a joint or bent location).
Temperature Range for Procedure B
Delete contents of the entire Article including Commentary and Figures.
 Design Thermal Movements
Revise the 1st Paragraph as follows:
The design thermal movement range, ΔT, for joints and bearings, shall be used in conjunction with the higher value for γTU and depend upon the extreme bridge design 
temperatures defined in Article 3.12.2.1 and be determined as:
Commentary
Add after the 1st Paragraph as follows:
The designer should make appropriate allowances for avoiding the possibility of hard surface contact between major structural components. Such conditions include the 
contact between slotted holes and anchor bolts, and between girders and abutments. Expansion joints and bearings should account for differences between the setting 
temperature and an assumed design installation temperature. In calculating •T for joints and bearings, •T shall be multiplied by the larger value shown for γTU in Table 

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-50.3 - Traffic Load on Structures - Temperature Effects
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3.4.1-1. Refer to Section 14 for additional design requirements for joints and bearings.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

Interfaces between this CHSTP System Requirement and others, with comment
Temperature range applied to the track/structure interaction analysis3-50.3 3-14.6>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Caltrans Bridge Design 
Specifications, 2004, 

Caltrans Caltrans Bridge Design 
Specifications, 2004, subsection 

Caltrans provides the specific criteria for variation of 
temperatures throughout California
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Weights of materials used in the design of CHST including dead loads of materials, as well as  densities, surcharges, track slab, precast trenches, and OCS loads shall be 
consistent for all situations.
Non vehicular live load sources such as platform and walkway live loads, equipment loads and railing loads shall be provided for all structures.

The dead load shall include the weight of all components of the entire structure, appurtenances, utilities attached to the structure, earth cover, finishes, and all permanent 
installations such as trackwork, ballast, conduits, piping, safety walks, walls, sound walls, electrification and other utility services.
In the absence of more precise information, the unit weights specified in the following table shall be used for dead loads. 

Item�Unit Weight�Reference
Aluminum alloys�175 pcf�CBDS
Ballast (including ties), Rolled Gravel, Macadam�140 pcf�CBDS
Bituminous Wearing Surfaces�140 pcf�CBDS
Cast Iron�450 pcf�CBDS
Cinder Filling�60 pcf�CBDS
Compacted Sand, Silt, or Clay�120 pcf�CBDS
Unreinforced
Concrete�Lightweight�110 pcf�CBDS
�Sand-Lightweight�120 pcf�CBDS
�Normal Weight with 
f’c ≤ 5 ksi�145 pcf�CBDS
�Normal Weight with 
5 < f’c ≤ 15 ksi�(140 + f’c) pcf�CBDS
Electrification (overhead system and fastenings)�100 pounds per foot of track �CHSTP
Loose Sand, Silt, Gravel or Soft Clay�100 pcf�CBDS
OCS poles/precast duct bank including walkway surface and walkway barrier�300 psf�THSRC
OCS wire break�13.3 kip in direction of intact wire each track�TM 3.2.2 OCS Structural Requirements
Rails and fasteners (no ties)�200 pounds per foot of track�AREMA
Slab track & slab track base�10 inches of concrete between OCS poles or curbs. This will be adjusted if a proprietary slab track is selected.�Slab track manufacturers
Soils�See Geotechnical recommendations�
Steel�490 pcf�CBDS
Stone Masonry�170 pcf�CBDS
Systems cable tray�180 pounds per foot of track�CHSTP
Water�Fresh�62.4 pcf�CBDS
�Salt�64.0 pcf�CBDS
Wood�Hard�60 pcf�CBDS
�Soft�50 pcf�CBDS

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-50.4 - Traffic Load on Structures - Gravity Loads on aerial structures 
and facilities
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Additional building loads and requirements
•�Station platforms and concourse areas shall be 100 pounds per square foot. In addition one concentrated load of 4000 pounds shall be applied over an area of 3 feet by 3 
feet placed in the most critical position.
•�Live loads on walkways and sidewalks shall be 100 pounds per square foot, or for a concentrated live load of 1,000 pounds applied anywhere on the walkway and 
distributed over a 2 feet by 2 feet area.
•�For design of structure components supporting train loads as well as a service walkway, the walkway live load shall be applied simultaneously with the train loading. For 
design of primary girder supports and substructures the walkway live load shall be reduced by one-half when combined with the train load. 
•�Safety railings shall be designed to withstand a horizontal force of 50 pounds per linear foot applied at right angles to the top of the railing. The mounting of handrails and 
framing of members for railings shall be such that the completed handrail and supporting structure shall be capable of withstanding a load of at least 200 pounds applied in 
any direction at any point on the top rail.  These loads shall not be combined with the 50 pounds per linear foot.
•�Stationary and hinged cover assemblies internal to high-speed train facilities shall be designed for a minimum uniform live load of 100 pounds per square foot or a 
concentrated live load of 1,000 pounds over a 2 feet by 2 feet area.  Deflection at center of span under 100 pounds per square foot uniform live load shall not be more than 
1/8 inch.
•�Train Control Room a\shall be 100 psf.
•�Equipment rooms shall be either the equipment weight if known or 350 psf.
•�Storage area live loads shall be 100 psf.
•�Pedestrian bridges shall be 100 psf. If a pedestrian walkway width is greater than eight feet, and if vehicular access is physically possible, an emergency or maintenance 
vehicle consisting of an AASHTO Standard H-5 truck without impact as a minimum shall be considered. The truck shall be positioned to provide the maximum load effect, 
however the truck need not be placed in combination with pedestrian live load.   
Note: Maintenance buildings will require overhead cranes and crane rails to lift individual cars from trains. The loads are unknown until a vehicle is selected.

Floor and roof live loads shall be in accordance with CBC with the following exceptions:
Buildings and facilities subject to pedestrian traffic shall have the following vibration limitations:
(1)�Structures supporting pedestrian traffic only, the natural frequency of the unloaded structure shall not be less that 5 cycles per second for vertical vibration and 2.5 cycles 
per second for horizontal (lateral)  and torsional vibrations.
(2)�The comfort criteria should be defined in terms of maximum acceptable acceleration of any part of the deck.
 The following acceleration (ft/s2 ) are the recommended maximum values for any part of the deck:
•�2.3 for vertical vibrations
•�0.7 for horizontal vibrations
•�1.3 for exceptional crowd conditions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance
ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 1990/A1:2006CEN EN Standards EN 1990/A1:2006 Comfort criteria for pedestrian bridges to limit the effects 
of vibrations. Criteria for aerial station platforms should be 
similar.

BART Facility StandardsBART BART Facility Stan BART Facility Standards BFS      Station design criteria for a regional transit system.
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Interfaces between this CHSTP System Requirement and others, with comment
No comment3-50.4 3-14.1>>

No comment3-50.4 3-14.2>>

No comment3-50.4 3-14.7>>
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Rail Joints installed in mainline shall meet the following requirements:
 (a) Each rail joint, insulated joint, and compromise joint shall be of a structurally sound design and dimensions for the rail on which it is applied and shall be not less than 36 
inches nominal length with six bolt holes.
(b) If a joint bar is cracked, broken, or because of wear allows excessive vertical movement of either rail when all bolts are tight, it shall be replaced.
(c) If a joint bar is cracked or broken between the middle two bolt holes it shall be replaced.
(d) Each rail shall be bolted with at least four bolts at each joint.
(e) Each joint bar shall be held in position by track bolts tightened to allow the joint bar to firmly support the abutting rail ends and to allow longitudinal movement of the rail in 
the joint to accommodate expansion and contraction due to temperature variations.  When no-slip, joint-to-rail contact exists by design, the requirements of this section do 
not apply. Those locations, when over 400 feet long, are considered to be continuous welded rail track and shall meet all the requirements for continuous welded rail track 
prescribed in SR 3-47 Welding of Rail.
(f)  No rail shall have a bolt hole which is torch cut or burned.
(g) No joint bar shall be reconfigured by torch cutting.

All non-welded rail joints other than temporary joints shall be bonded.
Bonded joints shall have 36 inch long six hole joint bars in accordance with the requirements of the AREMA Manual Chapter 4, Part 5, Section 8, with the exception of 
dimensional tolerances in 3.8.6, which shall be as follows:
   Vertical misalignment:  crown: +0.015 inch, dip: zero, measured with a 36 inch straightedge
   Horizontal misalignment:  0.020 inch, measured with a 36 inch straightedge
   Vertical offset:  0.015 inch
   Horizontal offset:  0.010 inch
Temporary joints shall have 36 inches long six hole joint bars in accordance with the requirements of the AREMA Manual, Chapter 4, Part 3, Sections 1 though 6.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-51 - Rail Joints

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.351 3-51 Not In TSIRail Joints Placeholder to allow SRs to be marked "Not In TSI"

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.351:  Rail joints

Incorporated except as follows:
Require 6 hole bars with a nominal length of no less than 36 inches
Require not less than four functioning bolts in each joint Comments:
Amtrak Northeast Corridor, the Shinkansen System, lines used by the TGV and high speed freight lines in the US use 6 hole joint bars not less than 36 
inches long.
Allowing only two functional bolts in FRA 213.351 (d) is due to the continued existence of many 4 hole 24 inch bars in this country.

Basis of Equivalency

TSI Not In TSI : 
TSI Incorporation Comment

Placeholder to allow SRs to be marked "Not In TSI"
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Other Regulations / Guidance

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Manual, 
Chapter 4, Part 3, 
Joining of Rail

AREMA 3.1; 3.2; 3.3; 3.4; 3.5; 3.6; 3.7;3.8 Due to their length, the referenced parts of the AREMA 
Manual are not copied in full.  Only the relevant sections 
are listed.
Specifications for joints, both bonded and non-bonded 
shall be in accordance with best practices as described in 
these parts of the AREMA Manual
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Any mismatch of rails at joints, on the tread of the rail ends or on the gage side of the rail ends may be not exceed 1/8”.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-52 - Rail Mismatch

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.349:  Rail end mismatch

No exception taken.
The range of speed that CFR allows to operate with a 1/8” rail mismatch is over 100 mph (between track class 4 at 80 mph and track class 9 at 200 mph). 
This indicates that the forces from the 1/8” rail mismatch, acting on the rail and the wheel must not be that significant. 
Without the benefits resulting from complex calculation on dynamic forces to substantiate a different outcome for 250 mph there is no apparent reason for 
specifying more stringent criteria for rail mismatch than the current CFR criteria.

Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.307:  Class of track: operating 
speed limits

This section copied for reference only. Attention is directed to the range of design speed allowed to operate with a rail mismatch tolerance under 1/8”.
Basis of Equivalency

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Chapter 4
Part 3 Joining of Rail

AREMA 3.8.6.2 Joint Area CHSTP SR for Rail Mismatch is more stringent than 
AREMA.
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Except as a temporary repair in emergency situations no rail having a torch cut end shall be used. When a rail end with a torch cut is used in emergency situations, train 
speed over that rail shall not exceed 30 mph. All torch cut rail ends in tracks other than yard tracks shall be removed within 30 days of the temporary repair.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-53 - Torch Cut Rail

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.352:  Torch cut rail

CHSTP System Requirement adopts 49CFR section in full or its specific paragraphs.
Basis of Equivalency
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Derails shall conform to requirements of 49CFR section 213.357.

(a) Each track, other than another track carrying revenue passenger trains, which connects with a track carrying revenue passenger trains shall be equipped with a 
functioning derail.
(b) Derails protecting tracks carrying revenue passenger trains shall be of the double switch point type.  The switch shall be identical to that used on a number 11 turnout.
(c) Derails shall be located at or beyond the point where track centers are 16.00 feet, unless the track centers are less than 16.00 feet, in which case the derail shall be 
located at or beyond the point where the tracks achieve their full defined track centers. 
(d) Each derail shall be clearly visible. When in a locked position, a derail shall be free of any lost motion which would prevent it from performing its intended function.
(e) Each derail shall be maintained to function as intended.
(f)  Each derail shall be properly installed for the rail to which it is applied.
(g) If a track protected by a derail is occupied by standing rolling stock, the derail shall be in derailing position.
(h) Each derail on a track which is connected to a track carrying revenue passenger trains shall be interconnected with the signal system.  The derail interconnection shall be 
such that the derail operation is identical to the turnout operation.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-54 - Derails

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
218.1 3-54 Not In TSIDerails Placeholder to allow SRs to be marked "Not In TSI"

CFR 218 - Railroad Operating Practices, Subpart A - General - 218.1:  Purpose

Referenced for information as it will be a factor in yard design and operation.
Basis of Equivalency

TSI Not In TSI : 
TSI Incorporation Comment

Placeholder to allow SRs to be marked "Not In TSI"

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

American Railway EnginAREMA No requirements found
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(a)�All rolling stock types which are intended to operate at speeds up to 250 mph shall be qualified for operation for the intended speed in order to demonstrate that the 
vehicle dynamic responses to track alignment and geometry variations are within acceptable limits to assure safe operation. 
(b)�The qualification testing shall ensure that, at any speed less than 10 mph above the proposed maximum operating speed, the equipment will not exceed the wheel/rail 
force safety limits and the truck lateral accelerations specified in 49CFR 213.333, and the testing shall demonstrate the following:
(1) The vertical acceleration, as measured by a vertical accelerometer mounted on the car floor, shall be limited to no greater than 0.55g single event, peak-to-peak.
(2) The lateral acceleration, as measured by a lateral accelerometer mounted on the car floor, shall be limited to no greater than 0.3g single event, peak-to-peak; and
(3) The combination of the lateral acceleration (L) and the vertical acceleration (V) within any period of two consecutive seconds as expressed by the square root of (V2 + L2 
) shall be limited to no greater than 0.604, where L may not exceed 0.3g and V may not exceed 0.55g.
(c)  To obtain the test data necessary to support the analysis required in paragraphs (a) and (b) of this section, the track owner shall have a test plan which shall consider the 
operating practices and conditions, signal system and trains on adjacent tracks during testing. The track owner shall establish a target maximum testing speed (at least 10 
m.p.h. above the maximum proposed operating speed) and target test and operating conditions and conduct a test program sufficient to evaluate the operating limits of the 
track and equipment. The test program shall demonstrate vehicle dynamic response as speeds are incrementally increased from acceptable Class 6 limits to the target 
maximum test speeds. The test shall be suspended at that speed where any of the safety limits specified in paragraph (b) are exceeded.
(d)  At the end of the test, when maximum safe operating speed is known along with permissible levels of cant deficiency, an additional run shall be made with the subject 
equipment over the entire route proposed for revenue service at the speeds the railroad will request FRA to approve for such service and a second run again at 10 m.p.h. 
above this speed. A report of the test procedures and results shall be submitted to FRA upon the completions of the tests. The test report shall include the design flange 
angle of the equipment which shall be used for the determination of the lateral to vertical wheel load safety limit for the track/vehicle interaction safety measurements required 
per 49CFR 213.333(l).
(e)  As part of the submittal required in paragraph (d) of the section, the operator shall include an analysis and description of the signal system and operating practices. This 
statement shall include a statement of sufficiency in these areas for the intended operating speed.
(f)  Based on test results and submissions, FRA will approve a maximum train speed and value of cant deficiency for revenue service.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement INF - 3-55 - Track qualification by vehicle

CFR Sections addressed by this CHSTP System Requirement
CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.345:  Vehicle qualification testing

(a)�Exception taken: The sentences referring to rolling stock operating at Class 6 and 7 speeds have been deleted since this SR is specific to speeds 
above 150mph.
(b)�No exception taken. 
(c)�Exception taken: Road crossings deleted because at grade road crossings is not permitted in revenue track. 
(d)�No exception taken. 
(e)�Exception taken: The sentence requesting a rule of particular applicability for speeds in excess of 150 mph  has been deleted since such is the intend 
of this SR.
(f)�No exception taken.

Basis of Equivalency



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement INF 3-55 - Track qualification by vehicle

Page 206 of 982

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.307:  Class of track: operating 
speed limits
Basis of Equivalency

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.333:  Automated vehicle inspection 
systems
Basis of Equivalency

Interfaces between this CHSTP System Requirement and others, with comment
Verify  compliance with vehicle dynamic responses3-55 5-03.4>>

End of Subsystem Infrastructure (INF)
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CHSTP Subsystem Operations and Traffic Management (OPS)
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The rules and procedures shall be identical throughout the CHSTP system where identical situations exist. In areas of joint operations, the CHSTP Code of Operating Rules 
shall apply.
Employees shall receive training in the theory and the practical application of operating rules, with emphasis on their particular craft or the employees they supervise.
The Code of Operating Rules and the Timetable and Timetable Special Instructions (Route Book) shall apply equally to all crafts and all supervisors engaged in train 
movements and the conduct of transportation.
With respect to those employees involved in the construction, maintenance, and inspection of infrastructure, the following categories of employees must be qualified on Code 
of Operating Rules and must re-qualify annually:
• Employees who request fouling time or take tracks out of service for maintenance
• Employees who operate track cars and MW heavy equipment
• Communications and Signal Maintainers
• Supervisors and managers who directly supervise any of the above employees.
Employees returning to duty after an absence from railroad service of 180 days or more must attend and pass an operating rules requalification before they perform service 
that requires operating rules qualification. If the absence from railroad service exceeds 365 days, then the employee must complete a program of requalification as 
determined by the Rules Department based on the particular employees needs and circumstances.
The requirement for operating rules qualification applies to those employees performing the functions described above, without reference to particular job title or 
responsibilities.
Any freight operation on CHSTP lines will be temporally separate from the high-speed passenger operation.

The same operating rules shall apply consistently throughout the CHSTP territory, including joint use territory.  
In the design for training and implementation of a Code of Operating Rules for CHSTP, attention shall be given to best operating practices—worldwide.  Training materials 
should be designed for both group and individual instruction (take home).  Materials should be available in both written and electronic form.
Instructional units should be modular and organized by subject (General Rules, Signals, Movement of Track Cars, etc.)

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 3-33 - Infrastructure - Operating rules

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.1 3-33 INF_4.4Infrastructure - Operating rules Operating rules

INF_A_A Annex A of INF TSI

INF_A_B Annex B of INF TSI

INF_A_C Annex C of INF TSI

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-33 INF_4.4Infrastructure - Operating rules Operating rules

INF_A_A Annex A of INF TSI

INF_A_B Annex B of INF TSI

INF_A_C Annex C of INF TSI
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

North America and Europe faced the same problem in different forms.  In America, where the railways were private enterprise, the problem was 
interchange between private companies that sometimes were quite different in operations and signaling.  In Europe the same problem took the form of 
national boundaries, which were the equivalent of interchange.  The TSI tackles both the problems of interoperability (interchange) as well as common 
operating practice and train control systems.  

CHSTP is a rail line that will be built new and will have a consistent technology and consistent operating practices for the entire operation.  Unlike Europe, 
where the issue is to bring unity into something that is fragmented, CHSTP will exploit the opportunity that comes with a new enterprise to achieve 
consistency throughout the CHSTP system

Basis of Equivalency

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.1:  Purpose

CHSTP will meet the definition of a Class I railroad.  This provision will apply
Basis of Equivalency

TSI INF_4.4 : 

CHSTP System Requirements exceeds the requirements of this TSI
TSI Incorporation Comment

Operating rules

TSI INF_A_A : 

ERTMS/ETCS and ERTMS/GSM-R Operating Rules�49 CFR Part 236 Sub E
TSI Incorporation Comment

Annex A of INF TSI

TSI INF_A_B : 

Other Rules Enabling a Coherent Operation of New Structural Subsystems
TSI Incorporation Comment

Annex B of INF TSI

TSI INF_A_C : 

Safety Related Communications Technology�    49 CFR Part 220
TSI Incorporation Comment

Annex C of INF TSI

Interfaces between other CHSTP System Requirements and this one, with comment
Operating Rules3-33 3-10<<
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In addition to the technical engineering qualifications, employees who request fouling time or take tracks out of service for maintenance, or who operate track cars and their 
direct supervisors must qualify on the Code of Operating Rules and physical characteristics and re-qualify annually.

The technical training of those engineering employees and their supervisors shall address the technical aspects of inspecting and repairing the track and track structure..  In 
addition to this technical competence, some employees whose duties have a direct interface with the train operation, such as employees who take track out of service for 
maintenance or who request fouling time, operate track cars or work as signal maintainers, and their direct supervisors, given their safety sensitive positions, must qualify on 
the Code of Operating Rules and re-qualify annually.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 3-33.1 - Infrastructure - Execution of works

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.305 3-33.1 INF_4.4Infrastructure - Execution of works Operating rules

INF_4.4.1 Execution of works

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
214.301 3-33.1 INF_4.4Infrastructure - Execution of works Operating rules

INF_4.4.1 Execution of works

214.303 INF_4.4 Operating rules

INF_4.4.1 Execution of works

214.305 INF_4.4 Operating rules

INF_4.4.1 Execution of works

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.305:  Designation of qualified 
individuals; general qualifications

Although some technical aspects pertaining to track and speeds  will be addressed in the Rule of Particular Applicability, the requirement for key 
engineering employees who interface with the train operations to qualify on the Code of Operating Rules and physical characteristics (knowledge of the 
route) will still apply.

Although technically Subpart G does not apply because the speeds of CHSTP will exceed the speeds enumerated in the Subpart, the presumption is 
made that the overall principles and requirements will be founded on this Subpart in the Rule of Particular Applicability.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.301:  Purpose and scope

Although some technical aspects pertaining to track and speeds  will be addressed in the Rule of Particular Applicability, the requirement for key 
engineering employees who interface with the train operations to qualify on the Code of Operating Rules and physical characteristics (knowledge of the 
route) will still apply.

Adherence to the Code of Operating Rules is necessary for life safety of roadway workers in preventing casualties by moving trains and other equipment.

Basis of Equivalency

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.303:  Railroad on-track safety programs, generally

Although some technical aspects pertaining to track and speeds  will be addressed in the Rule of Particular Applicability, the requirement for key 
engineering employees who interface with the train operations to qualify on the Code of Operating Rules and physical characteristics (knowledge of the 
route) will still apply.

Applies/ Will Comply.

Basis of Equivalency

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.305:  Compliance dates

Although some technical aspects pertaining to track and speeds  will be addressed in the Rule of Particular Applicability, the requirement for key 
engineering employees who interface with the train operations to qualify on the Code of Operating Rules and physical characteristics (knowledge of the 
route) will still apply.

Applies/ Will Comply.

Basis of Equivalency

TSI INF_4.4.1 : 

This is similar to the requirements of 49CFR 213.303 to the effect that a track condition not meeting class must be brought back into class (or speed reduced to 
the class to which it conforms) or halt operations over that track.

TSI Incorporation Comment
Execution of works

TSI INF_4.4 : 

This establishes the European Railroad Association (ERA) as the body with authority to make or amend rules common to the Transeuropean Network.(TEN)

This is not an issue with CHSTP whose operations are confined to one state in what is basically, except for terminal areas, a standalone operation.

TSI Incorporation Comment
Operating rules

Interfaces between this CHSTP System Requirement and others, with comment
Energy - Execution of Works3-33.1 6-31.2>>
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Degraded Operation3-33.1 7-03.6>>
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The engineering department (or any other manager responsible for the infrastructure) must give immediate notification to rhe Operating Department, through the Train 
Dispatcher, of any circumstance requiring a temporary speed restriction or any other alteration to the train operation.

Maintenance of infrastructure standards and practice must reflect the provisions of the Rule of Particular Applicability to be established.  Operating practice must provide for 
timely communication with the train dispatcher for any situation affecting train movements. The Operating Rules must provide for and facilitate communication of mandatory 
directives to trains in a timely manner.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 3-33.2 - Infrastructure - Notices given to railway undertakings

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.301 3-33.2 INF_4.4.2Infrastructure - Notices given to railway undertakings Notices given to railway undertakings

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.301:  Scope of subpart

The CFR does not address subjects that are typically a matter of internal company communications.  The federal requirements to meet or exceed the 
track standards are contained in 49 CFR 213, with particular reference to 49 CFR 213 Sub G which would form the basis for the Rule of Particular 
Applicability.

To be covered in Rule of Particular Applicability

Basis of Equivalency

TSI INF_4.4.2 : 

The European practice separates infrastructure from operations.  In American practice (therefore in CHSTP practice) the two are the same entity and this subject 
becomes one of internal coordination.  The CFR makes no split of responsibility like the TSI.  The FRA regulates “railroads.”

TSI Incorporation Comment
Notices given to railway undertakings
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The Operator shall develop, implement, and enforce a safe system of work to ensure protection of workers on the trackside. The Operator shall determine the safe distance 
from the track for the purposes of worker safety including but not limited to protecting workers against aerodynamic effects taking into account but not limited to the following 
factors:
• Airspeed
• Operating speed of trains
• Dynamic envelope of the rolling stock
• Prevailing weather conditions including windspeed and direction
• Compliance with medical health criteria
The operator shall establish at all locations on the railway where workers will be present, the airspeed during passage of trains by monitoring in accordance with the CHSTP 
Rolling Stock System requirements.

Service and inspection walkways shall not be located closer to the track than the safe distance from the track for workers.  For preliminary design the nominal distance from 
center line of track to walkway shall be 12 feet minimum in open air.  The specific distance shall be determined following selection of rolling stock and in conjunction with the 
CHSTP operating plan.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 3-33.3 - Infrastructure - Protection of workers against aerodynamic 
effects

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 3-33.3 INF_4.4.3Infrastructure - Protection of workers against 

aerodynamic effects
Protection of workers against aerodynamic effects
The Infrastructure Manager shall define the means 

RST_4.2.6.2.1 Aerodynamic loads on track workers at the lineside

RST_4.2.6.4 Maximum pressure variations in tunnels

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by the CHSTP System Requirements.  49CFR does not define a safe distance from the track for 
workers.

Basis of Equivalency

TSI INF_4.4.3 : 

CHSTP System Requirements exceeds the requirements of this TSI
TSI Incorporation Comment

Protection of workers against aerodynamic effects

TSI RST_4.2.6.2.1 : 

This section included for information only as it pertains to Rolling Stock System Requirements
TSI Incorporation Comment

Aerodynamic loads on track workers at the lineside
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Other Regulations / Guidance

TSI RST_4.2.6.4 : 

Maximum pressure variations in tunnels
TSI Incorporation Comment

Maximum pressure variations in tunnels

Interfaces between other CHSTP System Requirements and this one, with comment
Verify protection of workers against aerodynamic effects3-33.3 5-06.2<<

Loads on workers and the protection for workers.3-33.3 3-14.7<<

Review protection against workers against aerodynamic effects defined by this System Requirement.3-33.3 5-06.3<<

Protection of Workers against Aerodynamic Effects3-33.3 3-16.2<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

GE/RT8000 - G2
Rule Book

Rail Safety and 
Standards Board, 

Rail Safety and 
Standards Board, 

Distances at defined speeds are useful for guidance/ 
reference and as a check

GO118CAPUC CAPUC STANDARDS FOR 
CONSTRUCTION AND 

CHSTP System Requirements exceeds CAPUC 
Requirements
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The minimum qualification requirements for operation of high-speed trains shall be as detailed in System Requirements for Operations. 
The minimum qualification requirements for inspection and maintenace of high-speed tracks shall be as follows: 
Designation of qualified individuals; general qualifications.
Each track owner to which this subpart applies shall designate qualified individuals responsible for the maintenance and inspection of track in compliance with the safety 
requirements prescribed in this subpart. Each individual, including a contractor or an employee of a contractor who is not a railroad employee, designated to:
(a) Supervise restorations and renewals of track shall meet the following minimum requirements:
(1) At least;
(i) Five years of responsible supervisory experience in railroad track maintenance in track Class 4 or higher and the successful completion of a course offered by the 
employer or by a college level engineering program, supplemented by special on the job training emphasizing the techniques to be employed in the supervision, restoration, 
and renewal of high-speed track; or
(ii) A combination of at least one year of responsible supervisory experience in track maintenance in Class 4 or higher and the successful completion of a minimum of 80 
hours of specialized training in the maintenance of high-speed track provided by the employer or by a college level engineering program, supplemented by special on the job 
training provided by the employer with emphasis on the maintenance of high-speed track; or
(iii) A combination of at least two years of experience in track maintenance in track Class 4 or higher and the successful completion of a minimum of 120 hours of specialized 
training in the maintenance of high-speed track provided by the employer or by a college level engineering program supplemented by special on the job training provided by 
the employer with emphasis on the maintenance of high-speed track.
(2) Demonstrate to the track owner that the individual:
(i) Knows and understands the requirements of high-speed track maintenance;
(ii) Can detect deviations from those requirements; and
(iii) Can prescribe appropriate remedial action to correct or safely compensate for those deviations; and
(3) Be authorized in writing by the track owner to prescribe remedial actions to correct or safely compensate for deviations from the requirements of this subpart and 
successful completion of a recorded examination on this subpart as part of the qualification process.
(b) Inspect track for defects shall meet the following minimum qualifications:
(1) At least:
(i) Five years of responsible experience inspecting track in Class 4 or above and the successful completion of a course offered by the employer or by a college level 
engineering program, supplemented by special on the job training emphasizing the techniques to be employed in the inspection of high-speed track; or
(ii) A combination of at least one year of responsible experience in track inspection in Class 4 or above and the successful completion of a minimum of 80 hours of 
specialized training in the inspection of high-speed track provided by the employer or by a college level engineering program, supplemented by special on the job training 
provided by the employer with emphasis on the inspection of high-speed track; or
(iii) A combination of at least two years of experience in track maintenance in Class 4 or above and the successful completion of a minimum of 120 hours of specialized 
training in the inspection of high-speed track provided by the employer or from a college level engineering program, supplemented by special on the job training provided by 
the employer with emphasis on the inspection of high-speed track.
(2) Demonstrate to the track owner that the individual:
(i) Knows and understands the requirements of high-speed track inspection;
(ii) Can detect deviations from those requirements; and
(iii) Can prescribe appropriate remedial action to correct or safely compensate for those deviations; and

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 3-35 - Infrastructure - Professional competences

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.7 3-35 INF_4.5.1Infrastructure - Professional competences Maintenance plan

INF_4.6 Professional competences

213.305 INF_4.5.1 Maintenance plan

INF_4.6 Professional competences
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(3) Be authorized in writing by the track owner to prescribe remedial actions to correct or safely compensate for deviations from the requirements in this subpart and 
successful completion of a recorded examination on this subpart as part of the qualification process.
(c) Individuals designated under paragraphs (a) or (b) of this section that inspect continuous welded rail (CWR) track or supervise the installation, adjustment, and 
maintenance of CWR in accordance with the written procedures established by the track owner shall have:
(1) Current qualifications under either paragraph (a) or (b) of this section;
(2) Successfully completed a training course of at least eight hours duration specifically developed for the application of written CWR procedures issued by the track owner; 
and
(3) Demonstrated to the track owner that the individual:
(i) Knows and understands the requirements of those written CWR procedures;
(ii) Can detect deviations from those requirements; and
(iii) Can prescribe appropriate remedial action to correct or safely compensate for those deviations; and
(4) Written authorization from the track owner to prescribe remedial actions to correct or safely compensate for deviations from the requirements in those procedures and 
successful completion of a recorded examination on those procedures as part of the qualification process. The recorded examination may be written, or it may be a computer 
file with the results of an interactive training course.
(d) Persons not fully qualified to supervise certain renewals and inspect track as outlined in paragraphs (a), (b) and (c) of this section, but with at least one year of 
maintenance of way or signal experience, may pass trains over broken rails and pull aparts provided that—
(1) The track owner determines the person to be qualified and, as part of doing so, trains, examines, and re-examines the person periodically within two years after each prior 
examination on the following topics as they relate to the safe passage of trains over broken rails or pull aparts: rail defect identification, crosstie condition, track surface and 
alignment, gage restraint, rail end mismatch, joint bars, and maximum distance between rail ends over which trains may be allowed to pass. The sole purpose of the 
examination is to ascertain the person's ability to effectively apply these requirements and the examination may not be used to disqualify the person from other duties. A 
minimum of four hours training is adequate for initial training;
(2) The person deems it safe, and train speeds are limited to a maximum of 10 m.p.h. over the broken rail or pull apart;
(3) The person shall watch all movements over the broken rail or pull apart and be prepared to stop the train if necessary; and
(4) Person(s) fully qualified under (a), (b) or (c) of this section are notified and dispatched to the location as soon as practicable for the purpose of authorizing movements 
and effectuating temporary or permanent repairs.
(e) With respect to designations under paragraphs (a), (b), (c) and (d) of this section, each track owner shall maintain written records of:
(1) Each designation in effect;
(2) The basis for each designation, including but not limited to:
(i) The exact nature of any training courses attended and the dates thereof;
(ii) The manner in which the track owner has determined a successful completion of that training course, including test scores or other qualifying results;
(3) Track inspections made by each individual as required by (a), (b) and (c) of this section. These records shall be made available for inspection and copying by the Federal 
Railroad Administration during regular business hours.

none

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.305:  Designation of qualified 
individuals; general qualifications

CHSTP System Requirement adopts 49CFR section 213.305 in full.
No exception taken. CHSTP System Requirement adopts this 49CFR section in full.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 213 - Track Safety Standards, Subpart A - General - 213.7:  Designation of qualified persons to supervise certain renewals and 
inspect track

CHSTP will comply with requirements of 49CFR.
Basis of Equivalency

TSI INF_4.5.1 : 

This section copied for information only because it is referenced in INF 4.6
TSI Incorporation Comment

Maintenance plan

TSI INF_4.6 : 

CHSTP system requirement exceeds the requirements of this TSI section.
TSI Incorporation Comment

Professional competences

Interfaces between this CHSTP System Requirement and others, with comment
Professional competences3-35 5-14.42>>

Interfaces between other CHSTP System Requirements and this one, with comment
Professional competences3-35 3-10<<

Infrastructure—Professional Competences3-35 7-11.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

G.O. 143B Safety Rules 
and Regulations 

CA PUC Although this regulation was written for Light Rail Transit 
its content is relevant to this CHSTP System Requirement

Manual for the 
Development of System 
Safety Program Plans 

American Public 
Transit 
Association 

Relevant for training of personnel which is a related but 
slightly different subject than the content of this System 
Requirement.
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Precautions must be taken to ensure health and a high level of safety for maintenance staff, particularly employees working on or near tracks., Persons working on or near 
the track shall wear appropriate high-visibility clothing. The System Safety Plan must specify what tools and additional personal protective equipment are appropriate for 
special circumstances.

High-visibility, reflective clothing, meeting the appropriate standards for visibility and design is required for all persons working on or near the track. CHSTP employees will 
wear distinctive marking on their high-visibility clothing that identifies the employee’s functional area. See also 6-34.5 EGY—High Visibility Clothing

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 3-36 - Infrastructure - Health and safety conditions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
214.303 3-36 INF_4.7Infrastructure - Health and safety conditions Health and safety conditions

214.307 INF_4.7 Health and safety conditions

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.303:  Railroad on-track safety programs, generally

49 CFR dies not specify personal protective equipment as such, but FRA jurisdiction is assumed through the track safety standards and the FRA’s 
authority to approve on-track safety programs generally.  CHSTP’s intent is to implement a proven safety program dawn from best practices on the 
industry and the highest standard of technical excellence.

Applies/Will Comply

Basis of Equivalency

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.307:  Review and approval of individual on-track 
safety programs by FRA

49 CFR dies not specify personal protective equipment as such, but FRA jurisdiction is assumed through the track safety standards and the FRA’s 
authority to approve on-track safety programs generally.  CHSTP’s intent is to implement a proven safety program dawn from best practices on the 
industry and the highest standard of technical excellence.

Applies/Will Comply

Basis of Equivalency

TSI INF_4.7 : 

This is roughly the equivalent of a System Safety Plan
TSI Incorporation Comment

Health and safety conditions
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Interfaces between other CHSTP System Requirements and this one, with comment
Verify health and safety conditions3-36 5-07.4<<
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This CHSTP system requirement gives an overall view of operating rules and emergency procedures covering operations in tunnels.  Some subsequent CHSTP 
Requirements will address some of the discreet components of the overall operation. Since railroad operations in tunnels pose unique risks beyond the normal risks 
associated with railroad operations. And to that extent may require additional safeguards enshrined in the Code of Operating Rules and the Timetable Special Instructions in 
order to facilitate prevention, mitigation of risks and, in emergency situations, evacuation and rescue. 
CHSRP will provide initial training for Operations Control Center (OCC), on-train employees (both train and service crews), and appropriate roadway workers.  Follow-up or 
refresher training will be provided annually.
Care needs be taken to provide training and other suitable materials for the benefit of first responders, as well as for the benefit of railroad employees.

In formulating the Code of Operating Rules, tunnels pose a special circumstance because of the confined space and some rather unique risks.  The following circumstances 
will be handled in the Code of Operating Rules and the Timetable Special Instructions or Route Book:
1. Checking the condition of safety-relevant equipment on trains and appropriate actions if defects are found.
Before the train commences its service
While the train is running
2.  Hot axle box indications and response
3.  Rules to handle emergency situation.
4. Tunnel emergency plan and exercises
5. Grounding procedures for overhead electric lines
6. Instructions for normal, degraded, and emergency situations to be contained in the Timetable Special Instructions (TTSI)or Route Book
7. Provision of on-train safety and emergency information to passengers
8. Coordination with the Operations Control Center (OCC)
The appropriate rules, procedures, and instructions .need to address the unique risks that are involved in railroad operations in tunnels. This CHSTP standard assumes that 
the pure “railroad risks” are covered by appropriate measures, deriving generally from the safety standards applying in the rail industry, and reinforced by the other 
regulations which are being finalized or will be mandated to the CHSTP. However, this standard will also look at measures which could offset or mitigate the difficulty of 
evacuation or rescue operations following a railway accident.
The measures prescribed can be considered as a response to the following three types of incidents

1. ‘Hot’ incidents: Fire, explosion followed by fire, emission of toxic smoke or gases.

The main danger is fire. It is assumed that the fire starts in one passenger train or power-unit and is fully developed 15 minutes after ignition. It is discovered and the alarm is 
raised during these first 15 minutes.
      �a. Whenever possible the train leaves the tunnel.
b. If the train comes to a stop, passengers are evacuated, directed by the train crew, or by self-rescue, to a safe area.

2. ‘Cold’ incidents: collision, derailment

The tunnel specific measures concentrate on access/egress facilities to support evacuation and the intervention of rescue forces. The difference with the hot scenarios is that 
there is no time constraint due to the presence of a hostile environment created by a fire.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-12 - Tunnels - Operating rules

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-12 TUN_4.4Tunnels - Operating rules Operating rules
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.3. Prolonged stop

Prolonged stop (an unplanned stop in a tunnel, without a fire on board, for longer than 10 minutes) is not, by itself, a threat to passengers and staff. However it may lead to 
panic and to spontaneous, uncontrolled evacuation that exposes people to dangers present in a tunnel environment. Measures shall be provided to keep such a situation 
under control.

. �4. The role of rescue services

The definition of the role of the rescue services is a matter for the governing authority, but CHSTP will make it a priority to conclude various protocols with local emergency 
services on handling various emergencies.  Since the railroad and the runnel environment may be unfamiliar to the emergency services people, CHST will prepare (or have 
prepared) suitable instruction materials and training modules for the benefit of first responders. .The measures discussed here for rescue are based on the assumption that 
rescue services intervening in a tunnel accident
shall protect lives as a first priority and not material values such as vehicles or structures. It is assumed that they are expected to do the following:

:In a ‘hot’ incident type
— Try to rescue people unable to reach a safe area
— Provide initial medical support to evacuees
— Fight a fire insofar as required to protect themselves and people caught in the accident
— Conduct evacuation from safe areas inside the tunnel to open air

In a ‘cold’ incident type
— Provide initial help to people with critical injuries
— Free trapped people
— Evacuate people

Detailed scenarios adapted to local conditions shall be developed for the emergency plans to be approved by
the FRA in accordance with 49 CFR 239 Subpart B 239.101ff. If the expectations of the rescue services expressed in those plans go beyond
the assumptions described above, then additional appropriate measures or equipment can be provided.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

The CHSTP system requirement will comply with all the provisions of 49 CFR 239, Subpart B, with is adopted.  Initially, CHSTP elects to program safety 
training refreshers annually, instead of every two years, feeling that as a new railroad with significant tunnels, more training will be necessary than would 
be the case with an established property.

Applies/ Will Comply

Basis of Equivalency

TSI TUN_4.4 : 

More specific TSI requirements will be enumerated in the subsequent SRs (See Interfaces)
TSI Incorporation Comment

Operating rules
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A robust maintenance regimen and the positioning of defect detectors shall be employed to prevent or mitigate equipment failures in tunnels. A revenue train will not be 
dispatched from its origin terminal and put in service that has inoperative public address system, emergency lighting system, door unlocking system, passenger alarm system 
fire detection system, or train radio.  Defect detectors such as hot box detectors (if used) and dragging equipment detectors shall be placed in the field that trains are alarmed 
in sufficient time for the engineer to bring the train to a safe stop before entering a tunnel of 1,000 feet or more in length.  For an enroute failure of any of the subsystems 
noted above, the engineer will notify the train dispatcher. The effects must be repaired before the next daily inspection of the equipment must be held out of service.
       Dragging equipment detectors shall be placed in the field in such a way that trains are alarmed in sufficient time for the engineer to bring the train to a safe stop before 
entering a tunnel of 1,000 feet or more in length.  Special Instructions shall apply for handling hot journals and overheated bearings.

The primary objective in checking trains is to prevent failure in tunnels through a rigorous program of maintenance and daily inspections.  Failing prevention, the next 
objective is to alarm the operating crew in sufficient time to take action before entering a tunnel so that the impact of the equipment failure can be mitigated.  Special 
circumstances such as hot journals, propulsion failures of failure of the overhead catenary will be fealt with through special protocols and enshrined in the Code of operating 
Rules or the Timetable Special Instructions.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-12.1 - Tunnels - Checking the condition of trains and appropriate 
actions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-12.1 TUN_4.4.1Tunnels - Checking the condition of trains and 

appropriate actions
Checking the condition of trains and appropriate 
actions

TUN_4.4.1.1 Before the train commences its service.

TUN_4.4.1.2 While the train is running

TUN_4.4.1.2.1 Safety-relevant equipment

TUN_4.4.1.2.2 Hot axle box incidents

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

CHSTP adopts and will incorporate the provisions of 49 CFR 239, Subpart B with particular application to the equipment that will be used.

Applies/Will Comply

Basis of Equivalency

TSI TUN_4.4.1 : 
TSI Incorporation Comment

Checking the condition of trains and appropriate actions
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Other Regulations / Guidance

TSI TUN_4.4.1.1 : 
TSI Incorporation Comment

Before the train commences its service.

TSI TUN_4.4.1.2 : 
TSI Incorporation Comment

While the train is running

TSI TUN_4.4.1.2.1 : 
TSI Incorporation Comment

Safety-relevant equipment

TSI TUN_4.4.1.2.2 : 
TSI Incorporation Comment

Hot axle box incidents
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Unless it is unavoidable or safe operation dictates otherwise, passenger trains shall not stop in tunnels.

Operating Rules must be written around three circumstances.  Wherever practicable, operating rules and special instructions must limit the occasions when a train stops in 
the tunnel.  Engineering efforts must focus first on prevention of incidents that require a stop (debris or animal strikes, power failure in the equipment of overhead catenary 
system).  The second priority is to mitigate the effect on employee and passenger illness, injury, or delay when a stop is unavoidable.  The third priority, which works in 
concert with the second, is to develop, conduct, and evaluate exercises and simulations that facilitate a rescue when a rescue of passengers, employees, or equipment is 
required. 
There is an implication for the signaling and train control systems to establish control points at the tunnel portals and enforce an absolute block through tunnels of 1,000 feet 
or more in order to prevent following moves through the tunnel. (A rescue train or locomotive may receive dispatcher’s permission by the stop signal and operate at restricted 
speed to the disabled train. Once the rescue train or locomotive has coupled to the disabled train, the train dispatcher shall be notified and the train dispatcher may display 
the signals.  If the disabled train has stopped as a result of an emergency application of the brakes, then a member of the train crew or other qualified person must inspect 
the train for defects In cases of a single bore tunnel, a stopped train must set the opposing home signal at the tunnel mouth to stop, until it is known that adjacent tracks are 
clear permitting the train dispatcher to restore the signal manually.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-12.2 - Tunnels - Emergency rule

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-12.2 TUN_4.4.2Tunnels - Emergency rule Emergency rule

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

The CFR makes no reference or suggestion that trains should avoid stopping in tunnels. Other circumstances being equal,  the preferred operating 
practice is to hold clear of tunnels or drive out of tunnels longer  than 1,000 feet in case of an incident.

Applies/ Will Comply

Basis of Equivalency

TSI TUN_4.4.2 : 
TSI Incorporation Comment

Emergency rule
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CHSTP will have a written Emergency Preparedness Plan approved by the FRA under the procedures of 49 CFR 239.201. CHSTP will exceed the minimum regulatory 
requirement conduct at least four full scale emergency simulations during each calendar year in different parts of the system.

Special circumstances applicable to operations in tunnels and operation in electrified territory will be incorporated into the CHSTP Emergency Preparedness Plan  The 
preparedness plan shall include provisions for the dull, active, conscientious participation of local emergency responders

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-12.3 - Tunnels - Tunnel emergency plan and exercises

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-12.3 TUN_4.4.3Tunnels - Tunnel emergency plan and exercises Tunnel emergency plan and exercises

TUN_4.4.3.1 Content

TUN_4.4.3.2 Identification

TUN_4.4.3.3 Exercises

239.103 TUN_4.4.3 Tunnel emergency plan and exercises

TUN_4.4.3.1 Content

TUN_4.4.3.2 Identification

TUN_4.4.3.3 Exercises

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

The CFR language and the TSI language are very similar.  CHSTP adopts the CFR requirements and will submit a written Emergency Preparedness Plan 
to FRA for approval under the procedures of 49 CFR 239.201

Applies/ Will Comply

Basis of Equivalency

CFR 239 - Specific Requirements, Subpart Subpart B - Specific Requirements - 239.103:  Passenger train emergency simulations.

Applies/ Will Comply

Similar language as TSI

CHSTP will exceed the CFR minimum requirement of one such exercise by conducting four such exercises per year in different parts of the system.

The CFR language and the TSI language are very similar.  CHSTP adopts the CFR requirements and will submit a written Emergency Preparedness Plan 
to FRA for approval under the procedures of 49 CFR 239.201

Basis of Equivalency
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Other Regulations / Guidance

TSI TUN_4.4.3 : 

The same requirement as 49 CFR 239
Subpart B, 239.101, Emergency Preparedness Plan

Applies/Will Comply

TSI Incorporation Comment
Tunnel emergency plan and exercises

TSI TUN_4.4.3.1 : 

The same requirement as 49 CFR 239
Subpart B, 239.101, Emergency Preparedness Plan

Applies/Will Comply

TSI Incorporation Comment
Content

TSI TUN_4.4.3.2 : 
TSI Incorporation Comment

Identification

TSI TUN_4.4.3.3 : 

This is similar to the provisions of 
49 CFR 239, Subpart B, 239.103

Applies/ Will Comply

TSI Incorporation Comment
Exercises

Interfaces between other CHSTP System Requirements and this one, with comment
Need to review Emergency Plan SR to confirm inclusion of requirements4-12.3 4-03.3<<
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If rescue services request the catenary to be de-energized, the person in charge will make that request to the senior qualified CHST employee who will communicate with the 
train dispatcher, The plate order will be given to the qualified electric traction employee (or other qualified employee) who will show the order to the emergency services 
person in charge and explain the limits of the deenergized territory.  If emergency services are still on the scene when the catenary is OK to be re-energized, the person 
receiving the plate order must explain to the emergency services commander the territory to be reenergized.

None

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-12.4 - Tunnels - Earthing procedures

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
214.301 4-12.4 TUN_4.4.4Tunnels - Earthing procedures Isolation and Earthing procedures

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-12.4 TUN_4.4.4Tunnels - Earthing procedures Isolation and Earthing procedures

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.301:  Purpose and scope

There is no specific correlation between the CFR and TSI on this matter.  There is an implicit requirement in the material covering protection of roadway 
workers 49 CFR 214 Subpart C - Roadway Worker Protection and 49 CFR 239 Passenger Train Emergency Preparedness

Basis of Equivalency

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

There is no specific correlation between the CFR and TSI on this matter.  There is an implicit requirement in the material covering protection of roadway 
workers 49 CFR 214 Subpart C - Roadway Worker Protection and 49 CFR 239 Passenger Train Emergency Preparedness

Basis of Equivalency

TSI TUN_4.4.4 : 
TSI Incorporation Comment

Isolation and Earthing procedures
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The Timetable Special Instructions (TTSI) shall indicate the relevant safety information for tunnels.

The information regarding safety information in tunnels needs to be disseminated.  With respect to dissemination of information to employees, the primary means shall be 
through the Timetable Special Instructions (TTSI) in order that all employees, regardless of specific occupation may have a common understanding and act in concert.  This 
information is also a part of the Emergency Preparedness Plan.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-12.5 - Tunnels - Timetable Special Instructions (TTSI)

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.7 4-12.5 TUN_4.4.5Tunnels - Timetable Special Instructions (TTSI) Route Book

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-12.5 TUN_4.4.5Tunnels - Timetable Special Instructions (TTSI) Route Book

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

Besides the specific requirement to file the TTSI and Emergency Preparedness Plan with the FRA, the characteristics of operations in tunnels require 
specific attention in safety rules.  While 49 CFR 200-268 has little to say specifically about railroad operations in tunnels, the unique risks posed by tunnel 
operations will be reflected in training, safety, and the operating practices throughout CHSTP.

Applies/ Will Comply

Basis of Equivalency

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

Besides the specific requirement to file the TTSI and Emergency Preparedness Plan with the FRA, the characteristics of operations in tunnels require 
specific attention in safety rules.  While 49 CFR 200-268 has little to say specifically about railroad operations in tunnels, the unique risks posed by tunnel 
operations will be reflected in training, safety, and the operating practices throughout CHSTP.

Applies/ Will Comply

Basis of Equivalency

TSI TUN_4.4.5 : 

The Route Book is the equivalent of Timetable Special Instructions
TSI Incorporation Comment

Route Book
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Coordination between the Operations Control Center (OCC), higher CHSTP management, the field, the media and outside agencies such as first responders and regulatory 
authorities shall be as prescribed in the Emergency Preparedness Plan.

The Emergency Preparedness Plan will be formulated and approved in accordance with 49 CFR 239, Subpart B 239.101 and Approved by FRA under the procedures of 
239.201

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-12.6 - Tunnels - Co-ordination between tunnel control centers

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-12.6 TUN_4.4.6Tunnels - Co-ordination between tunnel control 

centers
Provision of on-train safety and emergency 
information to passengers

TUN_4.4.7 Co-ordination between tunnel control centres

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

The CFR gives explicit direction for what the Emergency Preparedness Plan will contain. This will be the basic document that will describe the internal and 
external coordination to be followed in the event of an incident.  CHSTP adopts the provisions of 49 CFR 239 ff.

Applies/ Will Comply

Basis of Equivalency

TSI TUN_4.4.6 : 
TSI Incorporation Comment

Provision of on-train safety and emergency information to passengers

TSI TUN_4.4.7 : 
TSI Incorporation Comment

Co-ordination between tunnel control centres
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CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-13.2 - Tunnels - Maintenance of rolling stock

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
220.9 4-13.2 TUN_4.5.2Tunnels - Maintenance of rolling stock Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.114 4-13.2 TUN_4.5.2Tunnels - Maintenance of rolling stock Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

238.115 TUN_4.5.2 Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

238.121 TUN_4.5.2 Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

238.123 TUN_4.5.2 Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

238.231 TUN_4.5.2 Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

238.439 TUN_4.5.2 Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

238.445 TUN_4.5.2 Maintenance of rolling stock

TUN_4.5.2 Maintenance of rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.1 Passenger rolling stock

TUN_4.5.2.2 Freight rolling stock

TUN_4.5.2.2 Freight rolling stock
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CHSTP trains will be designed, operated, and maintained for operations in tunnels and will meet or exceed federal requirements as pertains to equipment in emergency 
situations in tunnels.

Requirement 4-13.2 provides the rolling stock equipment requirements for Emergencies in Tunnels. It addresses working radios, rescue access windows, PA systems and 
Intercom systems, emergency roof access,  emergency brake, doors, automated monitoring. These  items must be included in the rolling stock design criteria planned for the 
CHSTP. 
However, it should be noted that the CHSTP train consist setup will include a 200-meter train set and/or two 200-meter train sets (when a 400-meter train consist is required). 
This train consist setup will allow for train consist to be train-lined and therefore, the items listed in requirement 4-13.2 are applicable and need not be revised nor 
augmented. However, this train consist setup will limit passenger movement from one 200-meter train set into and through to the other. Emergency measures and 
procedures will need to be revised to handle this train consist setup.
It is assumed that any FRA rolling stock crashworthiness issues will be resolved and are not be addressed in this text.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 220 - Railroad Communications, Subpart A - General - 220.9:  Requirements for trains

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Applies/ Will Comply

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.114:  Rescue access 
windows.

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Applies/ Will Comply

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.115:  Emergency 
lighting

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Applies/ Will Comply

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart B - Safety Planning And General Requirements - 238.121:  
Emergency communication.

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Applies/ Will Comply

Basis of Equivalency



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement OPS 4-13.2 - Tunnels - Maintenance of rolling stock

Page 235 of 982

TSI Sections addressed by this CHSTP System Requirement

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart B - Safety Planning And General Requirements - 238.123:  
Emergency roof access.

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Applies/ Will Comply

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.231:  Brake system.

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

WAIVER SOUGHT for Alternate method of protection

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.439:  Doors.

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.445:  
Automated monitoring.

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.445:  Automated monitoring.

CHSTP adopts and will implement the CFR standards indicated. An alternate means of protection will be proposed on a separate document for the 
requirements of 49 CFR 238.231.

Basis of Equivalency

TSI TUN_4.5.2 : 

PA 49 CFR 238.121
Lights - 49CFR 238.115
Doors - 49 CFR 238.439
Emergency Brake Override requires relief from 49 CFR 238.231(c)
Not covered by CFR
Radio 49 CFR 220.9 (a)

TSI Incorporation Comment
Maintenance of rolling stock
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Other Regulations / Guidance

Fire Detection 49CFR 238.445
Escape 49CFR 238.114; 238.123

No freight service except company service equipment.

TSI TUN_4.5.2.1 : 

PA 49 CFR 238.121
Lights - 49CFR 238.115
Doors - 49 CFR 238.439
Emergency Brake Override requires relief from 49 CFR 238.231(c)
Not covered by CFR
Radio 49 CFR 220.9 (a)
Fire Detection 49CFR 238.445
Escape 49CFR 238.114; 238.123

No freight service except company service equipment.

TSI Incorporation Comment
Passenger rolling stock

TSI TUN_4.5.2.2 : 

PA 49 CFR 238.121
Lights - 49CFR 238.115
Doors - 49 CFR 238.439
Emergency Brake Override requires relief from 49 CFR 238.231(c)
Not covered by CFR
Radio 49 CFR 220.9 (a)
Fire Detection 49CFR 238.445
Escape 49CFR 238.114; 238.123

No freight service except company service equipment.

TSI Incorporation Comment
Freight rolling stock
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All employees, whose duties involve working in tunnels, operating or accompanying trains through tunnels must be qualified on any special instructions or rules that have 
particular application to tunnels.
Employees must demonstrate their competence with respect to operation in normal and degraded conditions. This competence must be certified (and periodically re-certified) 
through oral and written examination and through periodic practical exercises or drills.
The Code of Operating Rules and the Timetable Special Instructions (TTSI) will contain procedures relating to operations in tunnels and issues such as equipment failure, 
fires, evacuation, transfer, and rescue.

Training materials relating to life safety and emergency evacuation will be developed for the education of roadway workers
train and engine crews, on train service crews, external and internal first responders and passengers aboard trains.  
TTSI will cover instructions for rescue of disabled equipment in tunnels, whether by electric or diesel locomotive.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-14 - Tunnels - Professional qualifications

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.7 4-14 TUN_4.6Tunnels - Professional qualifications Professional qualifications

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

49 CFR 200-299 does not specifically regulate this circumstance, though FRA oversight is clear through the approval of operating rules and the provision 
of 49 CFR for protection of roadway workers, other employees, and passengers.

The  Code of Operating Rules and the Timetable Special Instructions must reflect any special procedures and rules pertinent to operation and evacuation 
in tunnels.

Basis of Equivalency

TSI TUN_4.6 : 
TSI Incorporation Comment

Professional qualifications
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Train Crew and other staff operating or accompanying trains through tunnels must be qualified on any special instructions or rules that have particular application to tunnels. 
Other staff shall include Assistant Chief Train Dispatchers and Train Dispatchers. Particular tunnel-specific instructions for train crew and other staff will be contained in the 
Code of Operating Rules and the Timetable Special Instructions
Employees must demonstrate their competence with respect to operation in normal and degraded conditions. This competence must be certified (and periodically re-certified) 
through oral and written examination and through periodic practical exercises or drills.
The Code of Operating Rules and the Timetable Special Instructions (TTSI) will incorporate procedures relating to operations in tunnels and issues such as equipment 
failure, fires, evacuation, transfer, and rescue.

CHSTP (or its contractors or consultants will draft a Code of Operating Rules, a Route Book (TTSI) Training materials relating to life safety and emergency evacuation will be 
developed for the education of roadway workers, Train and Engine crews, on train Service Crews, external and internal first responders and passengers aboard trains.  
Timetable Special Instructions will cover instructions for rescue of disabled equipment in tunnels, whether by electric or diesel locomotive.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-14.1 - Tunnels - Tunnel specific competence of the train crew and 
other staff

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.7 4-14.1 TUN_4.6.1Tunnels - Tunnel specific competence of the train 

crew and other staff
Tunnel specific competence of the train crew and 
other staff

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

49 CFR 200-299 does not specifically regulate this circumstance.

The Code of Operating Rules and the Timetable Special Instructions must reflect any special procedures and rules pertinent to operation and evacuation 
in tunnels.

Basis of Equivalency

TSI TUN_4.6.1 : 
TSI Incorporation Comment

Tunnel specific competence of the train crew and other staff
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The CHSTP System Safety Plan shall include any necessary instructions pertaining to life safety in tunnels.

CHSTP will consult best practices in order to develop appropriate health and safety conditions.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 4-15 - Tunnels - Health and safety conditions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
214.303 4-15 TUN_4.7Tunnels - Health and safety conditions Health and safety conditions

TUN_4.7.1 Self-rescue device

214.307 TUN_4.7 Health and safety conditions

TUN_4.7.1 Self-rescue device

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.303:  Railroad on-track safety programs, generally

CFR has no specific provisions relating to health and safety in tunnels.  Any special provisions would be part of the System Safety Plan that is submitted 
to FRA under the provisions of 49 CFR 214.

Applies/Will Comply

Basis of Equivalency

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.307:  Review and approval of individual on-track 
safety programs by FRA

CFR has no specific provisions relating to health and safety in tunnels.  Any special provisions would be part of the System Safety Plan that is submitted 
to FRA under the provisions of 49 CFR 214.

Applies/Will Comply

Basis of Equivalency

TSI TUN_4.7 : 
TSI Incorporation Comment

Health and safety conditions

TSI TUN_4.7.1 : 

Does not apply.  There is no freight operation on CHSTP
TSI Incorporation Comment

Self-rescue device
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Other Regulations / Guidance
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The Timetable Special Instructions (TTSI) shall include appropriate directives regarding the safety, reliability, and technical compatibility of the equipment for both normal 
operation and a degraded state.

The railroad, or its contractor under the railroad’s supervision, in cooperation with the manufacturer, will define the rules to be observed that are associated with each 
reasonably foreseeable degraded mode in full knowledge of the consequences as defined by the manufacturer.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 5-14.40 - Rolling Stock - Operating rules

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.603 5-14.40 RST_4.4Rolling Stock - Operating rules Operating rules

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart G - Specific Safety Planning Requirements For Tier Ii Passenger 
Equipment - 238.603:  Safety planning requirements.

The development of the appropriate material for the TTSI is an outgrowth of the process indicated in the design criteria and carried out in conformity with 
the procedures  of 49 CFR 238 Subpart G 238.603.

CHSTP equipment will exceed the bounds for Tier II passenger equipment (< 150 mph).  Nevertheless, irrespective of the technical requirements to be 
imposed in a rule of particular applicability, we expect the procedural rule set forth in Subpart G to be substantially the same.

Basis of Equivalency

TSI RST_4.4 : 

The essential requirements of Sec 3 relate to safety, reliability and availability, health, environmental protection, and technical compatibility.

Clause 4.2.1.(a) requires the railroad, in cooperation with the manufacturer to define the operating rules associated with each reasonably foreseeable degraded 
mode in full knowledge of the consequences as defined by the manufacturer.  

Clause 4.2.4.6 provides brake holding standards for immobilized trains both by automatic brake and handbrake.

Clause 4.2.7.6 prescribes noise levels on the operating cab {80 dB (A) for open country at maximum authorized speed; 95 dB (A) for an alarm or horn

TSI Incorporation Comment
Operating rules
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Design criteria of the rolling stock for the CHSTP will meet or exceed the requirements of the CFR. The maintenance plan elements will also be designed to ensure that the 
rolling stock is maintained in order to meet or exceed the requirement of the CFR and maintained to maximize the life of the rolling stock and components.

See similar treatment in ROS TSI’s.  Federal requirements will be met, or specific waiver sought, with trgard to equipment design and maintenance.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 5-14.41 - Rolling Stock - Maintenance rules

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-14.41 RST_4.5Rolling Stock - Maintenance rules Maintenance rules

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No link
Basis of Equivalency

TSI RST_4.5 : 
TSI Incorporation Comment

Maintenance rules
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CHSTP staff (including contractors) must have attained appropriate professional competence to undertake all necessary safety-related duties in normal, degraded and 
emergency situations. Such competence comprises professional knowledge and the ability to put this knowledge into practice   Only qualified employees may operate a 
locomotive or train, or install, maintain, repair, modify, inspect, or test safety critical elements of the rolling stock.  These functions are covered service and fall under the 
provisions of the Hours of Service Law (HOS).
CHSTP will provide appropriate training that meets the requirements of the regulations and the particular circumstances of the CHSTP operation.
For purposes of training and qualification, a unqualified employee may perform service under the close supervision of a qualified employee. The term qualified employee 
applies to the designated service that the employee is endeavoring to render and has no regard or reference to formal job titles or organizational position.

The qualification process must address theory and practice in three general areas:  the Code of Operating Rules applies only to those employees who move or assist in the 
movement of locomotives/power cars (outside of shop limits), the physical characteristics of the route on which the employee will operate (if outside of shop limits) and the 
particularities of the equipment the employee is to use. .  The term equipment refers not only to rolling stock, but also to any specialized equipment used for the inspection, 
servicing, and repair of the rolling stock which the employee may be assigned to perform.   Lack of qualification or insufficient qualification in any one of these three areas 
renders the employee unqualified to perform the designated service.

The training shall be formal, documented, and consist of oral, written, and practical work, including time spent working the job under the close supervision of a qualified 
employee who acts as a coach.

Specific job training must address two major areas: professional knowledge and the ability to apply that knowledge in practice.

Professional knowledge (theory) includes the following:
— General railway operation with particular emphasis on safety-critical activity:
— Principles of operation of their [discipline’s] safety management system;
— The roles and responsibilities of the key players involved in… operations;
— Appreciation of hazards, especially in relation to the risks involving railway operation and electric traction supply
— Appropriate knowledge of safety-related tasks in respect to procedures and interfaces for: lines and [wayside] equipment; and rolling stock
— The environment. 

Ability to put this knowledge into practice includes the ability to apply the rules and specific equipment knowledge in routine, degraded and emergency situations and will 
require staff to be fully acquainted with: the method and principles for applying rules and procedures
In demonstrating their ability to apply their railroad knowledge, the training will emphasize the principles of the safety management system to avoid the introduction of any 

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 5-14.42 - Rolling Stock - Professional competencies

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
218.1 5-14.42 RST_4.6Rolling Stock - Professional competencies Professional competencies

218.21 RST_4.6 Professional competencies

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.921 5-14.42 RST_4.6Rolling Stock - Professional competencies Professional competencies

236.923 RST_4.6 Professional competencies

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.1 5-14.42 RST_4.6Rolling Stock - Professional competencies Professional competencies
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undue risk to people and process as well as a general ability to adapt to the different circumstances an individual may encounter.

This training needs to fit into a comprehensive competence management system to ensure that the individual competence of their staff involved is assessed and maintained. 
Additionally, training shall be provided, as necessary, to ensure that knowledge and skills are kept current, especially in relation to weaknesses or deficiencies in system or 
individual performance.

CFR Sections addressed by this CHSTP System Requirement
CFR 218 - Railroad Operating Practices, Subpart B - Blue Signal Protection of Workers - 218.21:  Scope

CHSTP adopts the provisions of 49 CFR Part 218, Sub B (Blue Flag), 228 (HOS) ,236,(Train Control Systems) and 240 (Qualification and Certification of 
...Engineers)

Applies/ Will Comply

Basis of Equivalency

CFR 218 - Railroad Operating Practices, Subpart A - General - 218.1:  Purpose

CHSTP adopts the provisions of 49 CFR Part 218, Sub B (Blue Flag), 228 (HOS) ,236,(Train Control Systems) and 240 (Qualification and Certification of 
...Engineers)

See also 228, Sub B, Sec 228.7, 228.9, 228.11 and 228.17 for records and reports

CHSTP will construct no employee sleeping quarters (49 CFR 228 Sub C)

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.921:  Training 
and qualification program, general

CHSTP adopts the provisions of 49 CFR Part 218, Sub B (Blue Flag), 228 (HOS) ,236,(Train Control Systems) and 240 (Qualification and Certification of 
...Engineers)

Subsection (a) 1 applies to M of E employees who install, maintain, repair, modify, inspect or test cab signaling or any other safety critical appliances on 
the equipment.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.923:  Task 
analysis and basic requirements

CHSTP adopts the provisions of 49 CFR Part 218, Sub B (Blue Flag), 228 (HOS) ,236,(Train Control Systems) and 240 (Qualification and Certification of 
...Engineers)

Applies/ Will Comply

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart A - General - 240.1:  Purpose and scope.

CHSTP adopts the provisions of 49 CFR Part 218, Sub B (Blue Flag), 228 (HOS) ,236,(Train Control Systems) and 240 (Qualification and Certification of 
...Engineers)

Applies/Will Comply

CHSTP will develop similar programs, modeled on 49 CFR 240 to train and monitor those employees in safety-sensitive positions governed by HOS and 
other employees as warranted.

Basis of Equivalency

TSI RST_4.6 : 

Also 4.6.1
The basic requirement, from which all details flow.

Also 4.6.1.1 and .2
Similar to the principles of 49 CFE 236 and 49 CFR 240 but with expanded application to more job titles.

TSI Incorporation Comment
Professional competencies

Interfaces between other CHSTP System Requirements and this one, with comment
Professional competences5-14.42 3-35<<

Rolling Stock—Professional Competences5-14.42 7-11.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Rule A, Required BooksNORAC Book of Rules Rule A, Required Books Model for content, but not for presentation

Rule C, Required ExamiNORAC Book of Rules Rule C, Required Examinations Model for content, but not for presentation

Rule P  Operating EnginNORAC Book of Rules Rule P  Operating Engines Model for content, but not for presentation

Rule 16 Blue Signal ProtNORAC Book of Rules Rule 16 Blue Signal Protection of Model for content, but not for presentation

Special InstructionsAmtrak NEC Model for content, but not for presentation
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 5-14.43 - Rolling Stock - Health and safety conditions

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
223.8 5-14.43 RST_4.2.2.6Rolling Stock - Health and safety conditions Driver’s cab

RST_4.2.2.7 Windscreen and front of the train

RST_4.2.7.1.2 Driver’s cab emergency exits

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.6 Interior noise

RST_4.2.7.7 Air conditioning

RST_4.7 Health and safety conditions

223.9 RST_4.2.2.6 Driver’s cab

RST_4.2.2.7 Windscreen and front of the train

RST_4.2.7.1.2 Driver’s cab emergency exits

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.6 Interior noise

RST_4.2.7.7 Air conditioning

RST_4.7 Health and safety conditions

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.103 5-14.43 RST_4.2.2.6Rolling Stock - Health and safety conditions Driver’s cab

RST_4.2.2.7 Windscreen and front of the train

RST_4.2.7.1.2 Driver’s cab emergency exits

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.6 Interior noise

RST_4.2.7.7 Air conditioning

RST_4.7 Health and safety conditions

238.113 RST_4.2.2.6 Driver’s cab

RST_4.2.2.7 Windscreen and front of the train

RST_4.2.7.1.2 Driver’s cab emergency exits

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.6 Interior noise

RST_4.2.7.7 Air conditioning

RST_4.7 Health and safety conditions

238.123 RST_4.2.2.6 Driver’s cab
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CHSTP equipment will conform to appropriate life safety standards and applications required by law, regulation and proven best practice.

CHSTP will use equipment with a proven safety performance history.  With a proven safety performance comes proven practices and procedures which will be the backbone 
of this System Requirement, bolstered by the standards to be promulgated in the Rule of Particular Availability. This system requirement relates to life safety in the CHSTP 
high speed trains themselves without reference to the shop or turnaround facility environment. Generally, the same protection is afforded to the train and service crew on the 
equipment as applies to the protection afforded to passengers. This system requirement addresses window safety glazing, emergency window escape, roof escape and 
access, and fire safety

The engineer’s cabs, positioned at the head and rear of the train will employ life safety applications appropriate to the unique characteristics of the cab. There must be 
provisions for safe access and egress from the cab from a high level platform, a low level platform, and the ground. The cab must be air conditioned and heated.

Design Criteria

CHSTP System Requirement Text

CFR Sections addressed by this CHSTP System Requirement

RST_4.2.2.7 Windscreen and front of the train

RST_4.2.7.1.2 Driver’s cab emergency exits

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.6 Interior noise

RST_4.2.7.7 Air conditioning

RST_4.7 Health and safety conditions

238.221 RST_4.2.2.6 Driver’s cab

RST_4.2.2.7 Windscreen and front of the train

RST_4.2.7.1.2 Driver’s cab emergency exits

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.6 Interior noise

RST_4.2.7.7 Air conditioning

RST_4.7 Health and safety conditions

238.421 RST_4.2.2.6 Driver’s cab

RST_4.2.2.7 Windscreen and front of the train

RST_4.2.7.1.2 Driver’s cab emergency exits

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.6 Interior noise

RST_4.2.7.7 Air conditioning

RST_4.7 Health and safety conditions

CFR 223 - Safety Glazing Standards: Locomotives, Passenger Cars And Cabooses, Subpart B - Specific Requirements - 223.8:  
Additional requirements for passenger equipment
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Technically, there is no basis of equivalence because there is no existing standard in the CFR for equipment that will exceed 150 mph.  The actual 
standards will be the defined in the Rule of Particular Availability.  Achievement of those standards may be reached through alternative action on different 
equipment equipment.

Accept that a standard of glazing will be required and applied

Basis of Equivalency

CFR 223 - Safety Glazing Standards: Locomotives, Passenger Cars And Cabooses, Subpart B - Specific Requirements - 223.9:  
Requirements for new or rebuilt equipment

Technically, there is no basis of equivalence because there is no existing standard in the CFR for equipment that will exceed 150 mph.  The actual 
standards will be the defined in the Rule of Particular Availability.  Achievement of those standards may be reached through alternative action on different 
equipment equipment.

Accept that a standard of glazing will be required.  Equipment will have means for emergency exits that will meet or exceed the Rule of Particular 
Applicability.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.103:  Fire safety

Technically, there is no basis of equivalence because there is no existing standard in the CFR for equipment that will exceed 150 mph.  The actual 
standards will be the defined in the Rule of Particular Availability.  Achievement of those standards may be reached through alternative action on different 
equipment equipment.

This section is presumed to apply because the fire safety requirements are part of the general requirements and are not a function of speed.

The fire safety requirements for new procurement are presumed to apply.

(c) (1) Will comply.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.113:  Emergency 
window exits

Technically, there is no basis of equivalence because there is no existing standard in the CFR for equipment that will exceed 150 mph.  The actual 
standards will be the defined in the Rule of Particular Availability.  Achievement of those standards may be reached through alternative action on different 
equipment equipment.

Emergency window exits will be provided.

Depending on the equipment CHSTP orders, CHSTP will either comply fully or propose an acceptable alternative action.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart B - Safety Planning And General Requirements - 238.123:  
Emergency roof access.

Technically, there is no basis of equivalence because there is no existing standard in the CFR for equipment that will exceed 150 mph.  The actual 
standards will be the defined in the Rule of Particular Availability.  Achievement of those standards may be reached through alternative action on different 
equipment equipment.

Emergency roof access will be provided.

Depending on the equipment CHSTP orders, CHSTP will either comply fully or propose an acceptable alternative action.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.221:  Glazing.

Technically, there is no basis of equivalence because there is no existing standard in the CFR for equipment that will exceed 150 mph.  The actual 
standards will be the defined in the Rule of Particular Availability.  Achievement of those standards may be reached through alternative action on different 
equipment equipment.

Will comply

Test plan will reflect this requirement..

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.421:  Glazing.

Technically, there is no basis of equivalence because there is no existing standard in the CFR for equipment that will exceed 150 mph.  The actual 
standards will be the defined in the Rule of Particular Availability.  Achievement of those standards may be reached through alternative action on different 
equipment equipment.

Will comply

Basis of Equivalency

TSI RST_4.7 : 
TSI Incorporation Comment

Health and safety conditions

TSI RST_4.2.2.6 : 

49 CFR 238.437
TSI Incorporation Comment

Driver’s cab
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Other Regulations / Guidance

TSI RST_4.2.2.7 : 

49 CFR 223 

49 CFR 238.221 Glazing

TSI Incorporation Comment
Windscreen and front of the train

TSI RST_4.2.7.1.2 : 

49 CFR 238.113
49 CFR 238.123

TSI Incorporation Comment
Driver’s cab emergency exits

TSI RST_4.2.7.2.3.3 : 

49 CFR 228.103
TSI Incorporation Comment

Fire resistance

TSI RST_4.2.7.6 : 

49 CFR 229.121
TSI Incorporation Comment

Interior noise

TSI RST_4.2.7.7 : 

Not in CFR, but necessary at high speeds.  Accept as a requirement.
TSI Incorporation Comment

Air conditioning

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

1166-00American Society 
for Testing and 

ASTM-C Standard Test Method (STM) for 
Flame Propagation of Dense and 

Standard Test Method (STM) for Flame Propagation of 
Dense and Cellular Elastomeric Gaskets and Accessories

2724-87American Society ASTM-D STM for Bonded, Fused, and Lami STM for Bonded, Fused, and Laminated Apparel Fabrics

3574-95American Society ASTM-D STM for Flexible Cellular Materials STM for Flexible Cellular Materials

3675-98American Society ASTM-D STM for Surface Flammability of Fl STM for Surface Flammability of Flexible Cellular Materials

4956-04American Society ASTM-D Standard Specification for Retro-re Standard Specification for Retro-reflective Sheeting

119-00aAmerican Society ASTM-E STM for Fire Tests of Building Con STM for Fire Tests of Building Construction and Materials

162-98American Society 
for Testing and 

ASTM-E STM for Surface Flammability of 
Materials ... Radiant Heat ... 

STM for Surface Flammability of Materials ... Radiant Heat 
... Source

648-00American Society ASTM-E STM for Critical Radiant Flux of Fl STM for Critical Radiant Flux of Floor Covering Systems...

662-01American Society 
for Testing and 

ASTM-E STM for Specific Optical Density 
of Smoke Generated by Solid...

STM for Specific Optical Density of Smoke Generated by 
Solid...
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1354-99American Society 
for Testing and 

ASTM-E STM for Heat and Visible Smoke 
Release Rates for Materials

STM for Heat and Visible Smoke Release Rates for 
Materials

1357-99American Society ASTM-E STM for Fire Testing of Upholstere STM for Fire Testing of Upholstered Furniture

1590-01American Society ASTM-E STM for Fire Testing of Mattresses STM for Fire Testing of Mattresses
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CHSTP will develop, test, implement, and train affected employees in the operating and electric traction disciplines in methods and procedures to manage power supply 
adequately in an emergency.

Effective management of the power supply in an emergency depends on the effective coordination among the power director, the train dispatcher, and the locomotive 
engineers operating in the affected area.  That communication has to contain the actions required and the geographical (or temporal) limits of the application.  In the 
development of the Code of Operating Rules the actions required will be a standard line in the book of Authorities (Form D’s)

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-31.1 - Energy - Management of power supply in case of danger

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-31.1 TES_4.4Energy - Management of power supply in case of 

danger
Operating rules
In light of the essential requirements in chapter 3, 

TES_4.4.1 Management of power supply in case of danger

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR foes not deal with this situation.
Basis of Equivalency

TSI TES_4.4.1 : 
TSI Incorporation Comment

Management of power supply in case of danger

TSI TES_4.4 : 
TSI Incorporation Comment

Operating rules
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In addition to the technical qualifications of the discipline, employees empowered to de-energize and re-energize catenary or employees who request electric trains hold clear 
or de-energize and take catenary out of service for maintenance, or who operate on track wire repair equipment and their direct supervisors must qualify on the Code of 
Operating Rules and physical characteristics of the railroad and re-qualify annually

The technical training of those electric traction employees and their supervisors shall address the technical aspects of inspecting and repairing the catenary structure.  In 
addition to this technical competence, some employees whose duties have a direct interface with the train operation, such as employees who take the catenary above a track 
out of service for maintenance or who request fouling time, operate catenary repair vehicles and their direct supervisors, must qualify on the Code of Operating Rules and 
physical characteristics of the railroad and re-qualify annually.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-31.2 - Energy - Execution of works

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
213.305 6-31.2 TES_4.4.2Energy - Execution of works Execution of works

CFR 213 - Track Safety Standards, Subpart G - Train Operations at Track Classes 6 and Higher - 213.305:  Designation of qualified 
individuals; general qualifications

Although some technical aspects pertaining to track and speeds  will be addressed in the Rule of Particular Applicability, the requirement for key 
engineering employees who interface with the train operations to qualify on the Code of Operating Rules and physical characteristics will still apply. The 
qualifications of electric traction employees are similar to the qualifications of track employees in so far as the Code of Operating Rules, physical 
characteristics, and interface with train operations are concerned.

Although technically Subpart G does not apply because the speeds of CHSTP will exceed the speeds enumerated in the Subpart, the presumption is 
made that the overall principles and requirements will be founded on this Subpart in the Rule of Particular Applicability

While not specifically mentioned in the CFR as such, the overhead catenary is considered part of the track structure.  The qualifications of electric traction 
employees are similar to the qualifications of track employees in so far as the Code of Operating Rules, physical characteristics, and interface with train 
operations are concerned.

Basis of Equivalency

TSI TES_4.4.2 : 
TSI Incorporation Comment

Execution of works
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Interfaces between other CHSTP System Requirements and this one, with comment
Energy - Execution of Works6-31.2 3-33.1<<
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Operating Rules and Timetable Instructions (TTSI) will address what actions need to be taken by engineers as a result of varying voltage. Internal procedures will address 
communication between the power director and the train dispatcher.

The equipment manufacturer, the electrical contractor, and CHSTP (and its contractors) will determine the effect of variation and develop a standard for what trains must do 
(if anything) in response to a variation in current. Operating Rules and Special Instructions will address what trains must do in such circumstances.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-31.3 - Energy - Day-to-day management of power supply

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-31.3 TES_4.4.3Energy - Day-to-day management of power supply Day-to-day management of power supply

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not specifically address this circumstance.
Basis of Equivalency

TSI TES_4.4.3 : 
TSI Incorporation Comment

Day-to-day management of power supply
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All field electric traction employees and power directors and load dispatchers must be qualified on the Code of Operating Rules and the Timetable Special Instructions (TTSI) 
as they relate to electrical operation.

Employees must demonstrate their competence with respect to operation in normal and degraded conditions.  This competence must be certified (and periodically re-
certified) through oral and written examination and through periodic practical exercises or drills.
      The Code of Operating Rules and the TTSI will contain procedures and instructions relating to electrical operations    and issues such as catenary failure, de-
energization, grounding, and life safety matters.

Training materials relating to life safety and emergency evacuation will be developed for the education of roadway workers, train and engine crews, on train Service crews, 
external and internal first responders and passengers aboard trains.  TTST will cover instructions for rescue of disabled equipment in downed catenary

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-33 - Energy - Professional competences

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-33 TES_4.5.2Energy - Professional competences Infrastructure Manager’s Responsibility

TES_4.6 Professional competences

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR 200-299 does not specifically regulate this circumstance, though FRA oversight is clear through the approval of operating rules and the provision 
of 49 CFR for protection of roadway workers, other employees, and passengers.

Basis of Equivalency

TSI TES_4.6 : 
TSI Incorporation Comment

Professional competences

TSI TES_4.5.2 : 
TSI Incorporation Comment

Infrastructure Manager’s Responsibility
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Electrical safety of the traction power supply systems shall be achieved by designing and testing these installations according to appropriate standards and best practice.

CHSTP will consult best practices in order to develop appropriate design and health and safety conditions.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-34 - Energy - Health and safety conditions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-34 TES_4.7Energy - Health and safety conditions Health and safety conditions

TES_4.7.1 Protective provisions of substations and posts

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No specific provisions in 49 CFR 200-268
Basis of Equivalency

TSI TES_4.7 : 
TSI Incorporation Comment

Health and safety conditions

TSI TES_4.7.1 : 
TSI Incorporation Comment

Protective provisions of substations and posts

Interfaces between other CHSTP System Requirements and this one, with comment
The 6-34 SR series listed below address electrical safety and protection against electric shock.6-34 3-20.7<<

Health and safety conditions6-34 5-07.4<<
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1.�Electrical safety of the traction power supply system shall be achieved by the following means:
a.�The installations shall be designed and tested such that the permissible touch/accessible voltages caused by the traction system under fault conditions or in operating 
conditions shall not exceed values shown in the Table below as a function of time conditions:
(See attachment)
b.�A direct connection shall be made between the return circuit and the earthing system of the traction power facilities (substations, switching stations and paralleling stations)
c.�Circuit breakers in switchgear installations for contact lines shall be installed:
i.�only in one conductor of each supply circuit in switchgear installations;
ii.�in the connection with the overhead contact line.
d.�Each traction power facility shall be connected to the running rails and the aerial ground wire by at least two return cables. The return cables shall be sufficient for the 
maximum load current, thereby allowing for the failure of one return cable. The connection to the running rails will be through impedance bonds.
e.�Fuses, non-lockable switches and joint straps which can be released without a tool shall not be installed in the return circuit.
f.�Whenever a switch is installed in the return circuit, another switch shall be installed in the supply circuit, and the return circuit switch shall be interlocked so that it can not be
opened before the supply switch is open.

2.�For insulation coordination the requirements given in EN 50124-1 shall apply.

3.�All traction power facilities shall be barred against unauthorized access.

4.�The earthing of traction power facilities shall be integrated into the general earthing system along the route to comply with the requirements for electric shock as specified 
above (clause 1). 

5.�For each installation it shall be demonstrated that the return current circuits and earthing conductors are adequate by design review. It shall be demonstrated that the 
provisions for protection against electric shock and rail potential, as designed, have been installed.

6.�Conformity assessment shall be carried out within the assessment of the energy subsystem.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-34.1 - Energy - Protective provisions of substations and posts

Attachment for SR 6-34.1 . Type: Table - PermissibleTouch/Accessible Voltage

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-34.1 TES_4.7.1Energy - Protective provisions of substations and 

posts
Protective provisions of substations and posts
Electrical safety of the traction power supply 
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1.   Electrical safety of the traction power supply system shall be achieved by the following means:
a.�The installations shall be designed and tested such that the permissible touch/accessible voltages caused by the traction system under fault conditions or in operating 
conditions shall not exceed values shown in the Table below as a function of time conditions:

Time Duration of Current Flow ‘t’ Seconds�Ut (Permissible Touch/Accessible Voltage in V(rms))
0.02�940
0.05�935
0.1�842
0.2�670
0.3�497
0.4�305
0.5�225
0.6�160
0.7�130
0.8�110
0.9�90
1.0�80
<=300�65
>300�60

b.�A direct connection shall be made between the return circuit and the earthing system of the traction power facilities (substations, switching stations and paralleling stations)

Design Criteria
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c.�Circuit breakers in switchgear installations for contact lines shall be installed:
i.�only in one conductor of each supply circuit in switchgear installations;
ii.�in the connection with the overhead contact line.
d.�Each traction power facility shall be connected to the running rails and the aerial ground wire by at least two return cables. The return cables shall be sufficient for the 
maximum load current, thereby allowing for the failure of one return cable. The connection to the running rails will be through impedance bonds.
e.�Fuses, non-lockable switches and joint straps which can be released without a tool shall not be installed in the return circuit.
f.�Whenever a switch is installed in the return circuit, another switch shall be installed in the supply circuit, and the return circuit switch shall be interlocked so that it can not be
opened before the supply switch is open.

2.    The rated impulse voltage UNi, minimum clearance in air (in mm), and the short-duration power-frequency (a.c.) test level voltage UA (kV r.m.s.) shall be as given in the 
Table below:

�Rated Impulse voltage UNi (kVcrest) a�Minimum Clearance in Air (in mm)b�Short-Duration Power-Frequency (a.c.) Test Level Voltage UA (kV r.m.s.)c
Between Contact Line/Negative Feeder and Ground�200�370�95
Between Contact Line and Negative Feeder�250�480�95
Notes: 
a Based on Table A.2, EN 50124-1:2001 (against Rated Insulation Voltage 27.5 kV – Higher Values for Fixed Installations)
b Based on Table A.3, EN 50124-1:2001 (against UNi of 200 kV and 250 kV respectively) 
c Based on Table B.1, EN 50124-1:2001 (against UNi of 200 kV and 250 kV respectively)

3.   All traction power facilities shall be barred against unauthorized access.

4.    The earthing of traction power facilities shall be integrated into the general earthing system along the route to comply with the requirements for electric shock as 
specified above (clause 1). 

5.    For each installation it shall be demonstrated that the return current circuits and earthing conductors are adequate by design review. It shall be demonstrated that the 
provisions for protection against electric shock and rail potential, as designed, have been installed.

6.    Conformity assessment shall be carried out within the assessment of the energy subsystem.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there are no specific North American Federal or State of California standards or criteria for 25 kV overhead contact line for high-speed 
operation.

Basis of Equivalency

TSI TES_4.7.1 : 

These requirements have been incorporated in the CHSTP system requirement text.
TSI Incorporation Comment

Protective provisions of substations and posts
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Interfaces between other CHSTP System Requirements and this one, with comment
See comment above6-34.1 3-20.7<<

TES 6-34.1. Protective provisions of substations and posts (was EGY)6-34.1 3-18<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 50122-1:1997CEN European Co Substations and S Clause 8 comprises of four sub clauses 8.1 to 8.4.

Manual for Railway 
Engineering Volume 3 
Infrastructure and 

AREMA Electric Energy 
Utilization Cl 
12.3.7.1(g)

Substation Grounding This clause gives requirements of the grounding grid of 
the substations and is in conformity with the CHSTP 
system requirement text.

Manual for Railway 
Engineering Volume 3 
Infrastructure and 

AREMA Electric Energy 
Utilization Cl. 
12.2.5.4 (a)

Grounding Philosophy This clause deals with the grounding philosophy of the 
traction power system, and is in conformity with the 
CHSTP system requirement text.

National Electrical 
Safety Code (C2-2007), 
Part 1, Section 11, 

IEEE Protective 
Arrangemets in 
Electric Supply 

Part 1, Section 11, Clause 110.A.1 This clause describes the requirement of access control of 
traction power facilities, and is in conformity with the 
CHSTP system requirement text.
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The overhead contact line system design shall be based on consideration of the electrical characteristics of the traction power supply system design.  In overhead contact 
line systems, protection of persons against direct contact with energized parts shall be achieved by means of adequate clearances or by the installation of protective barriers.
Protection of persons against indirect contact shall be provided for exposed conductive parts and components of overhead contact line systems.  Protection of persons 
against the danger of elevated rail potentials shall be provided for touch voltages under fault conditions or accessible voltages under operating conditions.

The overhead contact line system design shall be based on consideration of the electrical characteristics of the traction power supply system design.
In overhead contact line systems, protection of persons against direct contact with energized parts shall be achieved by means of adequate clearances or by the installation 
of protective barriers. 
Protection of persons against indirect contact shall be provided for exposed conductive parts and components of overhead contact line systems.
Protection of persons against the danger of elevated rail potentials shall be provided for touch voltages under fault conditions or accessible voltages under operating 
conditions.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-34.2 - Energy - Protective provisions of overhead contact line system

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-34.2 TES_4.7.2Energy - Protective provisions of overhead contact 

line system
Protective provisions of overhead contact line 
system

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI TES_4.7.2 : 

These requirements do not conflict with this system requirement and, suitably modified, shall be incorporated into the CHSTP requirements text.
TSI Incorporation Comment

Protective provisions of overhead contact line system

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 33AREMA AREMA AREMA Chap 33 The clearances specified in the AREMA Manual are 
between energized parts and grounded parts or fixed 
structures.  AREMA does not cover the protection of 
persons by clearance at the standing surface or protection 
of persons by barriers at the standing surface. It does not 
cover the protection against the danger of elevated rail 
potentials.
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CPUC GO 95CPUC CPUC GO CPUC GO 95 PUC G0 95 is currently not applicable to 25kV 
electrification. GO 95 covers vertical clearances of wires 
above ground, roadway, rail or water surfaces, and 
horizontal clearances of wires from buildings and poles, 
but does not differentiate between clearance requirements 
for public areas and restricted areas, and does not deal 
with the use of barriers (solid or mesh) as an alternate 
means of achieving cover either the protection by 
clearance at the standing surface or protection by 
obstacles at the standing surface.  GO 95 does not cover 
the protection against the danger of elevated rail 
potentials that are typical in the 25 kV ac traction power 
return systems of electrified railroads.  Additionally, GO 95 
does not provide the detailed guidance, as outlined in EN 
50122-1, which is appropriate for electrified railroad 
systems where the public and authorized agency 
personnel are frequently in closer proximity to energized 
parts than is typically the case with most utility distribution 
or transmission systems.

EN 50119:2001 Clause 
5.1.2

CEN EN Standards EN 50119:2001 Clause 5.1.2 These requirements do not conflict with this system 
requirement and, suitably modified, shall be incorporated 
into the CHSTP requirements text.

EN 50122-1:1997
Clause 5.1

CEN EN Standards EN 50122-1:1997
Clause 5.1

These requirements do not conflict with this system 
requirement and, suitably modified, shall be incorporated 
into the CHSTP requirements text.

EN 50122-1:1997
Clause 5.2

CEN EN Standards EN 50122-1:1997
Clause 5.2

These requirements do not conflict with this system 
requirement and, suitably modified, shall be incorporated 
into the CHSTP requirements text.

EN 50122-1:1997
Clause 7

CEN EN Standards EN 50122-1:1997
Clause 7

These requirements do not conflict with this system 
requirement and, suitably modified, shall be incorporated 
into the CHSTP requirements text.

NESC Part 2 Table 234-
1

NESC NESC Part 2 Table 234-1 These requirements do not conflict with this system 
requirement and, suitably modified, shall be incorporated 
into the CHSTP requirements text.

NESC Part 2 Rule 
234G1

NESC Part 2 Rule 234G1 These requirements do not conflict with this system 
requirement and, suitably modified, shall be incorporated 
into the CHSTP requirements text.
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Interfaces between other CHSTP System Requirements and this one, with comment
See comment above6-34.2 3-20.7<<

NESC General NESC General NESC covers the vertical clearance of wires above 
ground, roadway, rail or water surfaces, and horizontal 
clearances of wires from buildings and poles, but does not 
differentiate between clearance requirements for public 
areas and restricted areas, and does not cover vertical 
clearance from the passenger platform where the wire 
runs along the track alignment. It also does not deal with 
the use of barriers (solid or mesh) as an alternate means 
of achieving protection at the standing surface. NESC 
does not cover protection against the danger of elevated 
rail potentials that are typical in the 25 kV ac traction 
power return systems of electrified railroads.  Additionally, 
the NESC does not provide the detailed guidance, as 
outlined in EN 50122-1, which is appropriate for electrified 
railroad systems where the public and authorized agency 
personnel are frequently in closer proximity to energized 
parts than is typically the case with most utility distribution 
or transmission systems.
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Electrical safety and functionality of the current return circuit shall be achieved by appropriate design to applicable standards.

CHSTP will consult best practices in order to develop appropriate design and health and safety conditions.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-34.3 - Energy - Protective provisions of current return circuit

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-34.3 TES_4.7.3Energy - Protective provisions of current return 

circuit
Protective provisions of current return circuit
Electrical safety and functionality of the current 

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No specific provisions in 49 CFR 200-268
Basis of Equivalency

TSI TES_4.7.3 : 
TSI Incorporation Comment

Protective provisions of current return circuit

Interfaces between other CHSTP System Requirements and this one, with comment
Protective provisions of current return circuit6-34.3 3-18<<
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Precautions must be taken to ensure health and achieve a high level of safety for electric traction staff, This is particularly true when employees are working in the track area, 
in the substations, in the overhead catenary, and with the current return circuitry. Persons working on or near the track shall wear appropriate high-visibility clothing. The 
System Safety Plan must specify what tools and other personal protective equipment such as rubber gloves, are appropriate for particular circumstances.

High-visibility, reflective clothing, meeting the appropriate standards for visibility and design is required for all persons working on or near the track. CHSTP employees will 
wear distinctive marking on their high-visibility clothing that identifies the employee’s functional area.  Other safety gear will be prescribed for particular job functions and set 
down in the System Safety Plan.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-34.4 - Energy - Other general requirements

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
214.303 6-34.4 TES_4.7.4Energy - Other general requirements Other general requirements

214.307 TES_4.7.4 Other general requirements

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.303:  Railroad on-track safety programs, generally

49 CFR dies not deal with personal protective equipment and electric traction as such, but FRA jurisdiction is apparent through FRA’s authority to approve 
on-track safety programs generally.  CHSTP’s intent is to implement a proven safety program dawn from best practices on the industry and the highest 
standard of technical excellence.

Applies/Will Comply

Basis of Equivalency

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.307:  Review and approval of individual on-track 
safety programs by FRA

49 CFR dies not deal with personal protective equipment and electric traction as such, but FRA jurisdiction is apparent through FRA’s authority to approve 
on-track safety programs generally.  CHSTP’s intent is to implement a proven safety program dawn from best practices on the industry and the highest 
standard of technical excellence.

Applies/Will Comply

Basis of Equivalency

TSI TES_4.7.4 : 

These clauses refer to the protective provisions of
(4.7.1),  the substations and posts
(4.7.2)  the overhead contact system and (4.7.3)  the current return circuit

TSI Incorporation Comment
Other general requirements
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Other Regulations / Guidance
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Staff engaged in the maintenance or inspection of the right of way, when working on or near the track, shall wear high-visibility,reflective clothes that are distinctive to CHSTP 
and are further distinguished by the functional area (operations, track, electric traction, communications and signals, contractors) to which the employee belongs.

High-visibility, reflective clothing, meeting the appropriate standards for visibility and design is required for all persons working on or near the track. CHSTP employees will 
wear distinctive marking on their high-visibility clothing that identifies the employee’s functional area.
See also 3-36 INF—Infrastructure—Health and Safety Condition.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 6-34.5 - Energy - High Visibility Clothing

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
214.303 6-34.5 TES_4.7.5Energy - High Visibility Clothing High Visibility Clothing

214.307 TES_4.7.5 High Visibility Clothing

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.303:  Railroad on-track safety programs, generally

49 CFR dies not deal with personal protective equipment as such, but FRA jurisdiction is assumed through the regulation of track safety standards and 
the FRA’s authority to approve on-track safety programs generally.  CHSTP’s intent is to implement a proven safety program dawn from best practices 
and the highest standard of technical excellence.

Applies/Will Comply

Basis of Equivalency

CFR 214 - Railroad Workplace Safety, Subpart C - Roadway Worker Protection - 214.307:  Review and approval of individual on-track 
safety programs by FRA

49 CFR dies not deal with personal protective equipment as such, but FRA jurisdiction is assumed through the regulation of track safety standards and 
the FRA’s authority to approve on-track safety programs generally.  CHSTP’s intent is to implement a proven safety program dawn from best practices 
and the highest standard of technical excellence.

Applies/Will Comply

Basis of Equivalency

TSI TES_4.7.5 : 
TSI Incorporation Comment

High Visibility Clothing
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Operations staff in safety sensitive positions will be governed by a Code of Operating Rules and the federal Hours of Service (HOS) Act. Safety sensitive positions include 
train and engine crews, hostlers, train dispatchers and other employees authorized to move trains, as well as signal maintenance employees.

This section is basically a preamble to the specific discussion that follows.  This preamble serves the general purpose of defining the sections that follow those specific 
required documents that those employees affected must learn, obey, apply, and use to maintain their qualifications. The safety sensitive positions defined in the TSI as being 
applicable generally conform to the definition of employee used for the applicability of the HOS Act to operating employees.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-01.1 - Operations - General requirements (staff)

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
228.1 7-01.1 OPS_4.2.1.1Operations - General requirements (staff) General requirements

CFR 228 - Hours Of Service Of Railroad Employees, Subpart A - General - 228.1:  Scope

This is from the section dealing with the HOS Act, which CHSTP will adopt fully as being applicable to the CHSTP operation.
Basis of Equivalency

TSI OPS_4.2.1.1 : 

The HOS Act applies to these employees as well as the Code of Operating Rules to be developed.
TSI Incorporation Comment

General requirements

Interfaces between other CHSTP System Requirements and this one, with comment
Verify general requirements.7-01.1 5-01.1<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NORACNORAC Member 
Railroads

Rule B The Code of Operating Rules will have a wider 
applicability than just the safety sensitive employees 
covered by the HOS Act
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CHSTP will provide the necessary reference material and employees whose duties are affected shall maintain and have with them while on duty a copy of the following books 
and publications.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-01.2 - Operations - Required Reference Material for Train and Engine 
Crews

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.1 7-01.2 OPS_4.2.1.2Operations - Required Reference Material for Train 

and Engine Crews
Documentation for drivers
The Railway Undertaking operating the train must 

OPS_4.2.1.2.1 Rule Book

OPS_4.2.1.2.2 Description of the line and the relevant lineside eq

OPS_4.2.1.2.2.1 Preparation of the Route Book

OPS_4.2.1.2.2.2 Modified elements

OPS_4.2.1.2.2.3 Informing the driver in real time

OPS_4.2.1.2.3 Timetables

OPS_4.2.1.2.4 Rolling stock

217.11 OPS_4.2.1.2 Documentation for drivers

OPS_4.2.1.2.1 Rule Book

OPS_4.2.1.2.2 Description of the line and the relevant lineside eq

OPS_4.2.1.2.2.1 Preparation of the Route Book

OPS_4.2.1.2.2.2 Modified elements

OPS_4.2.1.2.2.3 Informing the driver in real time

OPS_4.2.1.2.3 Timetables

OPS_4.2.1.2.4 Rolling stock

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
228.17 7-01.2 OPS_4.2.1.2Operations - Required Reference Material for Train 

and Engine Crews
Documentation for drivers
The Railway Undertaking operating the train must 

OPS_4.2.1.2.1 Rule Book

OPS_4.2.1.2.2 Description of the line and the relevant lineside eq

OPS_4.2.1.2.2.1 Preparation of the Route Book

OPS_4.2.1.2.2.2 Modified elements

OPS_4.2.1.2.2.3 Informing the driver in real time

OPS_4.2.1.2.3 Timetables

OPS_4.2.1.2.4 Rolling stock
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1. The Code of Operating Rules
2. The Safety Rules for their department
3. The Air Brake Instructions, if their duties are affected by them
4. The current Employees Timetable With Special instructions.
5. The current General Orders, Bulletin Orders, Movement Permits, and messages addressed to them.
6. A book of blank forms in order to comply with the Code of Operating Rules.
This material may also be contained in properly protected and controlled electronic media.
CHSTP will periodically test and examine those employees whose duties are affected by the Code of Operating Rules and design, maintain, and administer a program of 
observations and operational tests to assess rules compliance.

CHSTP Requirements generally follow the TSI language when there is appropriate language.  In some circumstances, the TSI is more specific than the CFR requirement.  
Conversely, there is no TSI equivalent regarding the program of operational tests required in the CFR.  The safety critical nature of high speed rail leads us to propose a 
modified application to the traditional methods of operational tests that capitalizes on the electronic “footprints” that are part of the high speed rail systems.
The Code of Operating Rules, in conjunction with the Timetable Special Instructions (TTSI), will contain all the necessary rules for the conduct of transportation operations 
and will be included in a single document or electronic medium.  The Operating Rules will include signaling and methods of train operations control governing train operations 
in normal, degraded, and emergency situations, and emergency procedures.

The operating language for CHSTP will be American English.  All written documents, electronic documents, train movements, and radio communications on the operations 
channel must be in English.
CHSTP publishes the Employees’ Timetable and is responsible for the composition of the document.  The Employees’ Timetable must be in the same format for the entire 
CHSTP infrastructure over which operating employees work.  The Employees’ Timetable shall be divided into two sections:  Timetable Special Instructions and Schedules.  
The Timetable Special Instructions (TTSI) shall include, as a minimum:
1.�Description of the line and the relevant line-side equipment (defect detectors, etc)
2.�The general operating characteristics, signaling, and power supply
3.�Indication of rising and falling gradients, gradient values, and their precise location
4.�Detailed line diagram giving the names of stations and other key locations (such as control points), location of tunnels by location, name, and length with emergency 
evacuation procedures, permissible speed limits for each track by location and type of train. 
5.�The train dispatching location, dispatching section, and contact information, and the identification of radio channels and communication procedures
6.�Specialized information relating to the rolling stock during degraded situations such as mechanical failures..

The Schedule section of the Employees’ Timetable shall include, as a minimum:

1.�The train identification number
2.�The days of Operation
3.�The stopping points and the activities associated with them
4.�Other timing points such as control points or interlockings
5.�Arrival/Departure/Passing times at each of these points to the nearest minute.

The initial issue of an Employees Timetable shall be designated “Timetable Number 1.”  Thereafter, the timetable may be modified through the issuance of General Orders, 
which will be numbered sequentially according to the timetable, General Order 101, 102, 103 with the first digit indicating the timetable number and the second two digits the 
general order number.  Changes to the timetable occurring between the printing of General Orders may be accomplished through the medium of Bulletin Orders issued daily.  
Immediate changes will be handled through the issuance of Movement Permits by the Train Dispatcher until the relevant instruction or change can be picked up on the 
Bulletin Order.

The Employees’ Timetable will be published under the authority of the Chief Operating Officer (COO) who will have responsibility to ensure the information is complete and 
correct.  Material for the Employees Timetable will be reviewed and certified for accuracy at the department head level.

Design Criteria
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The Employees’ Timetable and Timetable Special instructions may be published in loose-leaf booklet form and electronically.

Employees must be familiar with and obey all the operating rules and special instructions that relate to their duties.  If in doubt as to the meaning or application of a rule or 
special instruction, an employee must request an explanation from the proper authority.  Every employee is guaranteed the absolute right to challenge in good faith whether a 
procedure to be applied at a work location conforms to the Code of Operating Rules of the railroad.

Employees whose duties require them to be qualified on the Operating Rules and Timetable must pass required examinations.  These employees must be re-examined on 
the Operating Rules at least annually.  More frequent examination may be required in special circumstances by a proper authority.

Employees must pass a written examination (which may be administered electronically through an interactive software program) and attain a grade of at least 85% to qualify.  
Employees who fail such an examination may take a second examination within 30 days.  Employees who fail this examination or fail to be re-examined within 45 calendar 
days are disqualified from performing service covered by the Operating Rules for at least 30 days, after which they may receive remedial training and be reexamined.

CHSTP will publish a written program for the instruction, testing, and observation of employees subject to the Operating Rules.  This program shall include the following:

(1)�Describe the means and procedures used for the instruction of various classes of affected employees.
(2)�State the frequency of instruction and the basis for determining that frequency
(3)�Include a schedule for completing the initial instruction of employees

CHSTP will issue a qualification card to each employee who qualifies on the Operating Rules.  This credential must be shown to proper authorities when requested.

CHSTP will maintain qualification records electronically for all employees whose duties are affected by the Operating Rules, indicating dates of instruction in the rules and 
TTSI, examinations, and scores attained.  Records will be maintained in a limited access, password protected system.  Employees will always have the right to view their own 
record either electronically or by application to the proper authority during normal business hours.

Employees subject to the Operating Rules are subject to observation and testing of their compliance with the rules.  This testing may be done face to face, through field 
observation, or by the analysis of electronic information.  Employees will be informed of their test failures.  Serious failures may result in disciplinary action.  Records of Tests 
and Observations will be maintained in a limited access, password protected system. Employees will always have the right to view their own record either electronically or by 
application to the proper authority during normal business hours.

CFR Sections addressed by this CHSTP System Requirement
CFR 217 - Railroad Operating Rules, Subpart A - General - 217.1:  Purpose

The language proposed in CHSTP System Requirement 7.01.2 is equivalent to or exceeds a 49CFR217.7 item (a), which requires filing with the FRA 
Administrator one copy of the railroad’s operating rules before commencing operations.  The TSI is more explicit in what those documents are to contain.

Where the TSI distinguishes between “Railway Undertaking” and “Infrastructure Providers,” we assume CHST to be both “Railway Undertaking” and 
“Infrastructure Provider” and the equivalent of “railroad” in the language of the CFR.

Similarly, we take the term “Driver” in the TSI to mean “affected employee” which generally includes Conductor and Engineer, along with train control staff, 
such as train dispatchers.

49CFR217.9 which requires that the railroad “periodically conduct operational tests and inspections to determine the extent of its compliance with the 
requirements of Subpart F of Sec 218 in accordance with a written program required by paragraph (c) of this section. There is no equivalent TSI 
requirement.  Therefore, the CFR requirement will be brought into the CHSTP Requirement.

With trains travelling in excess of 200 mph, it is necessary to monitor the train, the track structure, and every other train on the system constantly.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Special attention will be given in the design of the operational tests program that the program take into account the advances in technology that 
dramatically increase the measurable footprints of an employee’s compliance  with the Code of Operating Rules, particularly with regard to speed, 
braking, and compliance with signal indication.

In the past, the operator conducting the test knew only what that officer personally observed.  Since most employees will not commit a rules infraction in 
an officer’s presence, railroads were left with a large volume of tests showing compliances while a significant train accidents resulting from employee 
failure with respect to the Operating Rules occurred on the property.  Moreover, the failures recorded in the tests program tended to be for infractions of 
minor rules such as a watch out of adjustment or not posting a general order in the timetable. 
The typical operational checks such as the observation of speed with radar and the manipulation of signals are  inappropriate and counterproductive on a 
high speed railroad with three-minute headways.

The development of speed recorders and other event recorders now gives a better indication of the whole course of the trip and measures the compliance 
with a wide range of safety-sensitive rules governing speed, braking, use of horn and lights.  This information, coupled with the train performance 
information gathered and recorded by the signal system, can present a realistic train performance calculation of the entire run, automatically feed key 
compliance (and non-compliance) data into the testing program, thus becoming a pillar of an engineer instruction and evaluation program and a 
meaningful tool for people who supervise Engineers.

The same principals would also apply to the testing, training, and evaluation of train dispatchers. 

The keys to the success of such an approach rests on the following supports:

1.� A means of identification of the employee being measured.
2.� An automatic feed of employee-specific data from the on board computer and the train control system to the Operational Testing System.
3.� A user-friendly output that can be used for instruction, counseling, or discipline.

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.11:  Program of instruction on operating rules; recordkeeping; electronic 
recordkeeping

49CFR217.11 requires a railroad periodically instruct employees whose duties are governed by the Operating Rules understands those rules, their 
meaning, and their application.  A written program of instruction is required.
49CFR217.13 requires the collection and retention of those records required by 49CFR217.7, 217.9, and 217.11

Basis of Equivalency

CFR 228 - Hours Of Service Of Railroad Employees, Subpart B - Records and Reporting - 228.17:  Dispatcher's record of train 
movements

The sequential numbering of the timetables in the CHSTP Requirement satisfies the requirements of CFR 228.17 (a)(1)Record of Train Movements shall 
include identification of timetable in effect. There is no TSI equivalent.  The CFR requirement will be incorporated in the CHSTP requirement

Basis of Equivalency

TSI OPS_4.2.1.2 : 

The CFR requires that each railroad publish, teach, and enforce a Code of Operating Rules (a/k/a an Operating Rule Book)

Since Operating Rule Books are used on all railroads, the federal regulators did not deem it necessary to define the book and its contents,

TSI Incorporation Comment
Documentation for drivers
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Other Regulations / Guidance

The TSI goes into much more explicit detail, but the document described in that detail is essentially what is in a North American Operating Rule Book.

Though high speed tail will need some specific rules and applications, the TST and American Rule Books such as NORAC or the Consolidated Code of 
Operating Rules form a framework on which to build a Code of Operating Rules for CHST.

TSI OPS_4.2.1.2.1 : 
TSI Incorporation Comment

Rule Book

TSI OPS_4.2.1.2.2 : 
TSI Incorporation Comment

Description of the line and the relevant lineside equipment associated with the lines worked over

TSI OPS_4.2.1.2.2.1 : 
TSI Incorporation Comment

Preparation of the Route Book

TSI OPS_4.2.1.2.2.2 : 
TSI Incorporation Comment

Modified elements

TSI OPS_4.2.1.2.2.3 : 
TSI Incorporation Comment

Informing the driver in real time

TSI OPS_4.2.1.2.3 : 
TSI Incorporation Comment

Timetables

TSI OPS_4.2.1.2.4 : 
TSI Incorporation Comment

Rolling stock

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NORAC Operating RulesNORAC NORAC Operating Rules Terminology and General Rules

NORACNORAC Operating NORAC Operating Rules Terminology and General Rules

Various RailroadsVarious Railroads Consolidated Code of Operating R
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Interfaces between other CHSTP System Requirements and this one, with comment
Review interface with documentation for drivers.7-01.2 5-04.7<<

Description of the line and the relevant lineside equipment associated with the lines worked over7-01.2 5-08.3<<

Preparation of the Route Book7-01.2 5-07.12<<

Verify documentation for drivers7-01.2 5-03.11<<

Verify documentation for drivers.7-01.2 5-06.6<<

Verify documentation for drivers.7-01.2 5-06.7<<

Verify preparation of route book.7-01.2 5-07.11<<

Verify documentation for drivers.7-01.2 5-08.2<<
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CHSTP requirements for railroad operating staff, other than train and engine crews shall follow the structure, format, content and process for preparation according to the 
specifications set out in CHST System Requirement 7-01.2 Required references for Train and Engine Employees

Other railroad employees (whether on train or otherwise) who undertake safety critical tasks involving a direct interface with other staff or operate equipment or systems 
covered by the Operating Rules, the Timetable and the Timetable Special Instructions are governed by those rules and are required to carry those references in the same 
way as train and engine crews. See CHSTP System Requirement 7-01.2 The references may be carried in electronic form.
 
CHSTP will provide in good time the necessary reference material and employees whose duties are affected by those publications shall obtain, maintain and have with them 
while on duty a copy of the following books and publications.

1.�The Operating Rules, the current Employees’ Timetable and Timetable Special Instructions (TTSI), updated with the current General Order., and the current Bulletin Orders
Conductors and Engineers will carry any. Movement Permits and messages addressed to them.
2.�The Safety Rules for their department
3.�The Air Brake Instructions, if their duties are affected by them.

Employees whose duties are affected include, but are not limited to:

Mechanical Department employees engaged in the daily testing of brakes and safety appliances, and cab signals.
Mechanical Department employees who work on, about, or under rail equipment under blue flag protection
Engineering Department employees involved in taking out of service or in the movement of track cars.

 For a more complete description of the reference material and an explanation of responsibilities for preparing and producing the documents, see CHSTP System 
Requirement 7-01.2

Employees subject to the Operating Rules are subject to observation and testing of their compliance with the rules.  This testing may be done face to face, through field 
observation, or by the analysis of electronic information.  Employees will be informed of their test failures.  Serious failures may result in disciplinary action.  Records of Tests 
and Observations will be maintained in a limited access, password protected system. Employees will always have the right to view their own record either electronically or by 
application to the proper authority during normal business hours.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-01.3 - Operations - Required Reference Material for Railroad Staff 
other than Train and Engine Employees

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.7 7-01.3 OPS_4.2.1.3Operations - Required Reference Material for 

Railroad Staff other than Train and Engine 
Employees

Documentation for Railway Undertaking staff other 
than drivers
The Railway Undertaking must provide all 

217.9 OPS_4.2.1.3 Documentation for Railway Undertaking staff other 

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

File code of Operating Rules, Timetables and Special Instructions with FRA
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.9:  Program of operational tests and inspections; recordkeeping

Conduct periodic operational tests and periodic examination on the Operating Rules and maintain records.
Basis of Equivalency

TSI OPS_4.2.1.3 : 

TSI requirements have been incorporated into the CHSTP Requirements, adjusted to American terminology and practice. Information on operational testing of 
employees has been added to the CHSTP requirement in order to satisfy the CFR requirement.

TSI Incorporation Comment
Documentation for Railway Undertaking staff other than drivers

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Consolidated Code of O Consolidated Code of Operating R

NORACNORAC Operating Rules

Various RailroadsVarious Railroads Consolidated Code of Operating R

NORAC Operating RulesNORAC NORAC Operating NORAC Operating Rules
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CHSTP requirements for railroad operating staff authorizing train movements shall CHSTP follow the structure, format, content and process for preparation according to the 
specifications set out in CHST System Requirement 7-01.2 Required references for Train and Engine Employees

Railroad employees who undertake safety critical tasks involving the authorization of train movements covered by the Code of Operating Rules, the Timetable and Special 
Instructions (TTSI) are required to carry those references just as train and engine crews, and other operating employees. This documentation may be in printed or electronic 
form. See CHSTP System Requirement 7-01.2 and 7-01.3
 
CHSTP will provide in good time the necessary reference material and employees whose duties are affected by those publications shall obtain, maintain and have with them 
while on duty a copy of the following books and publications.

1.�The Operating Rules, the current Employees’ Timetable and Timetable Special Instructions (TTSI), updated with the current General Order., and the current Bulletin Orders
Conductors and Engineers will carry any. Movement Permits and messages addressed to them.
2.�The Safety Rules for their department

Employees whose duties are affected include train dispatchers and any employee under the direction and control of a train dispatcher who uses telephone, radio or any other 
electrical or mechanical device to dispatch, report, transmit, receive or deliver authorities pertaining to train movements.

Employees will provide themselves with the proper reference material before performing service.  For a more complete description of the reference material and an 
explanation of responsibilities for preparing and producing the documents, see CHSTP System Requirement 7-01.2

Employees subject to the Operating Rules are subject to frequent observation and testing of their compliance with the rules.  This testing may be done face to face, through 
field observation, or by the analysis of electronic information.  Employees will be informed of their test failures.  Serious failures may result in disciplinary action.  Records of 
Tests and Observations will be maintained in a limited access, password protected system. Employees will always have the right to view their own record either electronically 
or by application to the proper authority during normal business hours.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-01.4 - Operations - Documentation for Infrastructure Manager’s staff 
authorizing train movements

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.7 7-01.4 OPS_4.2.1.4Operations - Documentation for Infrastructure 

Manager’s staff authorizing train movements
Documentation for Infrastructure Manager’s staff 
authorising train movements

217.9 OPS_4.2.1.4 Documentation for Infrastructure Manager’s staff a

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

File code of Operating Rules, Timetables and Special Instructions with FRA
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.9:  Program of operational tests and inspections; recordkeeping

Conduct periodic operational tests and periodic examination on the Operating Rules and maintain records.
Basis of Equivalency

TSI OPS_4.2.1.4 : 

TSI requirements have been incorporated into the CHSTP Requirements, adjusted to American terminology and practice. Information on operational testing of 
employees has been added to satisfy the CFR requirement. 

Annex C sets out standard terminology and pro-words such as might be found in the typical section on radio rules and the Form D Control system.

The operating language is American English.

TSI Incorporation Comment
Documentation for Infrastructure Manager’s staff authorising train movements

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NORACNORAC Operating Rules

Various RailroadsVarious Railroads Consolidated  Code of Operating 
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The operating language of CHSTP shall be American English. All safety-related communication between operating employees and the train dispatcher shall be in English.

The operating language of CHSRP shall be American English.  The Code of Operating Rules shall include a section on the proper use of train radios and other 
communications media, including standard pro-words and expressions to be used in making reports and granting authorities.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-01.5 - Operations - Safety-related communications between train 
crew, other Railway Undertaking staff and staff authorizing train movements

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI OPS_4.2.1.5 : 

Safety-related communications between [T&E] crews [and others] with staff authorizing train movements [train dispatchers]

The language used for safety-related communications between train crew, other [railroad] staff…and the staff authorizing train movements shall be the 
“operating” language…used by the [railroad] on the route concerned.

The principles for safety-related communications between train crew and staff authorizing the movement of trains are to be found in Annex C

The operating language is American English.

TSI Incorporation Comment
Safety-related communications between traincrew, other Railway Undertaking staff and staff authorising train

TSI INF_A_C : 

This annex sets out standard terminology and pro-words such as might be found in the typical section on radio rules and the Form D Control system.

The CHSTP Code of Operating Rules will have a section on radio rules and standard permissions, although American terminology will be used

TSI Incorporation Comment
Annex C of INF TSI
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Trains on CHSTP will be equipped with headlights and marking devices that comply with federal regulations. One end of a locomotive or lead car will be nominally designated 
as the “front” and marked by the letter “F”.

CHSTP requirements for Train Visibility will meet or exceed the TSI Requirements, and incorporate the very specific, measurable criteria of the CFR for brightness and 
location of the front and rear lights as minimum standard.

The TSI requirement for the leading locomotive to display a “triangle of light” goes beyond the CFR requirement. CHSTP intends to adopt this standard based on Amtrak and 
the freight railroads’ experience with “ditch lights, noting that this isosceles triangle of light is unique to a locomotive in the European practice and thus becomes a safety aid 
to people working on or about the tracks..

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-02.1 - Train visibility

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
221.1 7-02.1 OPS_4.2.2.1Train visibility Train visibility

OPS_4.2.2.1.1 General requirement

OPS_4.2.2.1.2 Front end

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.1 7-02.1 OPS_4.2.2.1Train visibility Train visibility

OPS_4.2.2.1.1 General requirement

OPS_4.2.2.1.2 Front end

CFR 221 - Rear End Marking Device: Passenger, Commuter And Freight Trains, Subpart A - General - 221.1:  Scope

Trains will have a rear end marking device that shall illuminate or flash continuously when there is less than 1.0 candela per square meter of ambient 
light.  The centroid of the marking device must be located at least 48 inches above top of rail.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart A - General - 229.1:  Scope

The letter (F) shall be legibly shown on each side of every locomotive near the end which for identification purposes will be known as the front end
Basis of Equivalency

TSI OPS_4.2.2.1 : 

4.2.2.1 Train Visibility
TSI Incorporation Comment

Train visibility
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Other Regulations / Guidance

TSI OPS_4.2.2.1.1 : 

4.2.2.1.1 General Requirement
The Railway Undertaking must ensure that trains are fitted with means of indicating the front and rear of the train.

TSI Incorporation Comment
General requirement

TSI OPS_4.2.2.1.2 : 

4.2.2.1.2 Front End
The Railway Undertaking must insure that an approaching train is clearly visible and recognizable as such by the presence and layout of its lit white front-end 
lights.  This is to enable it to be distinguished as an approaching train from any nearby road vehicles or other moving objects.

The detailed specification can be found in Subsection 4.3.3.3.1

On the leading vehicle of a train facing in the direction of travel, the forward facing end of the leading vehicle of a train must be fitted with three lights in the 
shape of an isosceles triangle.  The lights shall always be lit when driven from that end.

TSI Incorporation Comment
Front end

Interfaces between other CHSTP System Requirements and this one, with comment
Verify train visibility7-02.1 5-07.4<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Rule 22 Engine LightsNORAC Operating Rules Rule 22 Engine Lights
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CHSTP locomotives or lead cars will be equipped with an audible device that can be operated by the head end crew in order to warn of the train’s approach and for other 
purposes such as signaling.

Each lead locomotive or lead car shall be equipped with a horn that produces a minimum sound level of 96 dB(A) and a maximum level of 110 dB(A) at a distance of 100 feet 
forward of the locomotive in the direction it is travelling.  The horn control must be located in such a way that it can be conveniently operated from the engineer’s usual 
position at the control panel.

CHSTP locomotives or lead cars shall be tested in order to insure this criterion is met.  The testing must be accomplished using a properly calibrated sound level meter that, 
a minimum, complies with the requirements of the International Electrotechnical Commission (IEC) Standard 61672-1 (2002-05) for a class 2 instrument and an acoustic 
calibrator that, at a minimum, complies with the requirements of IEC Standard 60942 (1997-11) for a class 2 instrument.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-02.2 - Train audibility

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.129 7-02.2 OPS_4.2.2.2Train audibility Train audibility

OPS_4.2.2.2.1 General requirement

OPS_4.2.2.2.2 Control

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.129:  Locomotive horn

Each lead locomotive shall be equipped with a locomotive horn that produces a minimum sound level of 96 dB(A) and a maximum sound level of 110 
dB(A) at one hundred feet forward of the locomotive in its direction of travel.  The locomotive horn shall be arranged so that it can be conveniently 
operated from the engineers usual position during operation of the locomotive.

Each locomotive built on or after September 18, 2006 shall be tested in accordance with this section to insure the horn installed on such locomotive is in 
compliance with paragraph (a) of this section

.Testing of the locomotive horn sound level shall be in accordance with the following requirements:
(1)�A properly calibrated sound level meter shall be used that, at a minimum, complies with the requirements of International Electrotechnical Commission 
(IEC) Standard 61672-1 (2002-05) for a Class 2 instrument.
(2)�An acoustic calibrator shall be used that, at a minimum, complies with the requirements of  IEC standard 60942 (1997-11) for a Class 2 instrument.

Basis of Equivalency

TSI OPS_4.2.2.2 : 

Train Audibility
TSI Incorporation Comment

Train audibility



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement OPS 7-02.2 - Train audibility

Page 285 of 982

Other Regulations / Guidance

TSI OPS_4.2.2.2.1 : 

General Requirement
TSI Incorporation Comment

General requirement

TSI OPS_4.2.2.2.2 : 

Control

The ability to sound the audible warning device must be possible from all driving positions.

TSI Incorporation Comment
Control

Interfaces between other CHSTP System Requirements and this one, with comment
Verify train audibility7-02.2 5-07.4<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Rule 19 Engine WhistlesNORAC Operating Rules Rule 19 Engine Whistles or Horn 
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CHST will develop a numbering protocol suitable for high speed equipment as well as on track maintenance equipment.
The initials will be CHST (Must be applied for to AAR)
The equipment will be uniquely numbered on order that
• There is no duplication of numbers
• The numbering scheme will be such that specific number series are used for specific equipment types or unit (coach, club, diner, snack car, etc.) in order to make it easier 
to identify the composition of the train. To know the equipment number is to know what kind of equipment the number designates.
• The number will consist of five (5) digits.

The numbering scheme will be unique to the type of vehicle and displayed on the sides of the vehicle.  Other distinctive markings such as the r3ed stripe for food cars and 
the gold stripe for premium class may also be applied to the sides of 5the equipment to facilitate passenger recognition of the car type.

In the case of multiple vehicles of the same type, provision needs to be made to identify the specific car within that type, either by destination, line number, or both, as for 
example “Car 01, Los Angeles.”  This becomes especially critical if the reservation system assigns a specific accommodation (Car 01, seat 42)
The same information needs to be displayed on the bulkheads in the car interior to assist those passengers walking through the train..

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-02.3 - Vehicle identification

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.111 7-02.3 OPS_4.2.2.3Vehicle identification Vehicle identification

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.805 7-02.3 OPS_4.2.2.3Vehicle identification Vehicle identification

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.111:  Water-flow indicator

The locomotive number shall be displayed.in clearly visible numbers on the side of each locomotive.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart G - Definitions - 236.805:  Signal, cab

Frequent references to “unit number’ with “unit” being defined as a piece of passenger equipment.
Basis of Equivalency

TSI OPS_4.2.2.3 : 

Vehicle Identification

Each Vehicle must have a number to uniquely identify it from any other rail vehicle.  This number must be prominently displayed at least on each longitudinal 

TSI Incorporation Comment
Vehicle identification
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Other Regulations / Guidance

side of the vehicle.

It must also be possible to identify the operational restrictions applicable to the vehicle.

Further Requirements are specified in Annex P.

[Annex P is a numbering protocol for a 12 digit identification number.]

Interfaces between other CHSTP System Requirements and this one, with comment
Vehicle identification7-02.3 5-07.4<<

Verify vehicle identification.7-02.3 5-07.15<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AAR Cir#OT-5JAAR AAR Rules Governing the Assignment 
of Reporting Marks and 
Mechanical Designations

Info and reference only.  Applies to freight equipment.  
Governs for any CAHST freight equipment for 
maintenance of way service.

Cir#OT-5JAAR Rules Governing the Assignment 
of Reporting Marks and 
Mechanical Designations

Info and reference only.  Applies to freight equipment.  
Governs for any CAHST freight equipment for 
maintenance of way service.
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Passenger equipment on CHSTP must be designed and built for safety, speed, and comfort. In full compliance with the Americans with Disability Act and appropriate 
regulations pertaining to design, safety features, crashworthiness, and survivability. Interior furnishings will be flame retardant and designed for passenger and employee 
safety through selection of materials, anti-slip features, grab holds, and luggage storage that help prevent slips, trips and falls, flying or falling debris, as well as loose and 
moving seats.
Equipment will be fitted with suitable emergency exits, assessable from inside or outside the equipment and adequate emergency lighting to handle an evacuation in the dark.

CHSTP passenger cars shall be readily accessible to and usable by individuals with disabilities, including individuals who use wheelchairs. The interface between passenger 
equipment and the boarding platform must allow for level boarding in compliance with ADA standards
As an alternate method of protection ro that prescribed in 49 CFR 238. 431,  passenger equipment shall be fitted with an emergency alarm capable of being operated by 
passengers and trainmen, which alerts the engineer and train crew.  An emergency brake application shall be available to the engineer at any time and shall also be initiated 
by unintentional parting of the train.  A means to initiate an emergency alarm shall be provided at two locations in each unit or power car of the train.
Passengers and crew must not be able to open exit doors until the train has come to a complete stop. Door release must be separate for each side of the train.  The integrity 
of door closure and blocking on passenger trains must be permanently indicated in the cab of the locomotive or lead car. Activation of the door release must prevent traction 
power from being applied.  (For the purpose of this criterion, “door release” means the doors have been enabled by the train crew for opening by the passengers.)

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-02.4 - Requirements for Passenger vehicles

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.1 7-02.4 OPS_4.2.2.4Requirements for Passenger vehicles Requirements for Passenger vehicles

238.9 OPS_4.2.2.4 Requirements for Passenger vehicles

238.101 OPS_4.2.2.4 Requirements for Passenger vehicles

238.111 OPS_4.2.2.4 Requirements for Passenger vehicles

238.113 OPS_4.2.2.4 Requirements for Passenger vehicles

238.431 OPS_4.2.2.4 Requirements for Passenger vehicles

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 7-02.4 OPS_4.2.2.4Requirements for Passenger vehicles Requirements for Passenger vehicles

CFR 238 - Passenger Equipment Safety Standards, Subpart A - General - 238.9:  Responsibility for compliance

New intercity rail cars must be readily accessible to and usable by individuals with disabilities, including individuals who use wheelchairs. 
ADA specifications for doorway clearance in rail passenger vehicles.

Basis of Equivalency
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CFR 238 - Passenger Equipment Safety Standards, Subpart A - General - 238.1:  Purpose and scope

Technical Specifications for the design and operation of the exterior doors. incorporates ADA requirements by reference.
(a) Each passenger car shall have a minimum of two exterior side doors, each door providing a minimum clear opening with dimensions of 30 inches 
horizontally by 74 inches vertically.
(b) Each passenger car shall be equipped with a manual override feature for each powered exterior side door 
(c) The status of each exterior side door in a passenger cab will be displayed to the crew in the operating cab.  If door interlocks are used, the sensors 
used to detect train motion will be nominally set to operate at 3 mph.

Basis of Equivalency

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

Emergency Exits
(a) Marking: Each railroad operating passenger train service shall determine for each passenger car that is in service…
(1) That all door exits intended for emergency egress are either  lighted or conspicuously and legibly marked with luminescent material on the inside of the 
car and that clear and understandable instructions are posted at or near such exits.
(2)That all door exits intended for emergency access for emergency responders for extrication of passengers are marked with retro reflexive material and 
.that .clear and understandable instructions are

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.101:  Scope

Emergency Roof Access
(b) New Passenger Cars.  Each passenger car ordered on or after April 1, 2009 or placed in service for the first time on or after April 1, 2011 shall comply 
with the emergency roof access requirements specified in 49 CFR 228.123

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.111:  Pre-revenue 
service acceptance testing plan

Each passenger car…shall have a minimum of two emergency roof access locations, each with a minimum opening of 26 inches longitudinally (parallel to 
the longitudinal axis of the car by 24 inches laterally.  See also Pt 238, Subpart B, Fig 3

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.113:  Emergency 
window exits

Emergency Window Exits
(a) Number and Location…on or after April 1, 2008
(1) Single-level passenger cars.  Each single level passenger car shall have a minimum of four emergency window exits.  At least one emergency window 
exit shall be located on each side of each end (half0 of the car, in a staggered configuration where practical. See also Part 238, Subpart B, Fig 1
(b) Ease of Operability.  On or after November 8, 1999, each emergency window exit shall be designed to permit rapid and easy removal from the inside 
of the car during an emergency situation without requiring a tool or other implement.
(c)� Dimensions…each emergency window exit in a passenger car…placed in service after September 8, 2002, shall have an unobstructed opening with 
minimum dimensions of 26 inches horizontally by 24 inches vertically.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.431:  Brake system.

Brake System
(d)� Passenger equipment shall be provided with an emergency brake application feature that produces an irretrievable stop, using a brake rate consistent
with prevailing adhesion, passenger safety, and brake system thermal capacity.  An emergency brake application shall be available at any time and shall 
be initiated by unintentional parting of the train.  A means to initiate an emergency brake application shall be provided at two locations in each unit of the 
train.

WAIVER WILL BE SOUGHT.

Basis of Equivalency

TSI OPS_4.2.2.4 : 

Requirements for Passenger Vehicles

--Compatibility between passenger vehicles at platforms at scheduled passenger stops must be sufficient in order to insure safe access and egress.--
Passengers must not be able to open body-side doors intended for their use until the train is at a standstill and the doors have been released by a member of 
the train crew

--Door release must be separate for each side of the train.  The integrity of door closure and blocking on passenger trains must be permanently indicated.

--Activation of the door release must prevent traction power from being applied.  (For the purpose of this requirement, “door release” means the doors have been 
enabled by the train crew for opening by the passengers.)

--All vehicles carrying passengers must be equipped with exits that facilitate emergency egress

--Vehicles intended for passenger use must have either a passenger activated alarm or emergency brake fitted.  In the event of this being triggered, the driver 
must be immediately alerted, but be able to retain control of the train.

TSI Incorporation Comment
Requirements for Passenger vehicles

Interfaces between other CHSTP System Requirements and this one, with comment
Verify interface with operations requirements for passenger vehicles.7-02.4 5-07.1<<

Review interface with passenger steps and access doors.7-02.4 5-02.4<<

Verify requirements for passenger vehicles.7-02.4 5-05.1<<

Verify passenger alarm requirements for passenger vehicles.7-02.4 5-05.3<<

Public Address System7-02.4 5-14.16<<
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CHSTP will publish a standard consist book and equipment register which will include the standard makeup and equipment turns for all CHST regularly scheduled trains. 
Equipment register will include exterior dimensions and interior configurations, maximum speed, and any particular operating restrictions. CHSTP will assemble this book, 
update it regularly, and make it available to those employees whose responsibilities include train make-up and control of train movements.
Timetable Special instructions will include any permanent civil restrictions, weight restrictions, and any other technical constraints such as clearances.

Train makeup will take into consideration the marketing requirements for seats or berths and the equipment characteristics in order that the Timetable Special Instructions 
and any equipment restrictions are observed and complied..

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-02.5 - Train composition

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

TSI OPS_4.2.2.5 : 

Train Composition
The Railway Undertaking must define the rules and procedures to be followed by his staff so as to insure the train is in compliance with the allocated path.

Train composition must take into account the following elements:
--the vehicles
--all vehicles in the train must be in compliance with all  the requirements applicable on the routes over which the train will run
--all vehicles on the train must be fit to run at the maximum speed at which the train is scheduled to run
--all vehicles on the train must be currently within their specified maintenance interval and will remain so for the duration(in terms of time and distance) of the 
journey being undertaken

--the train
--the combination of vehicles forming a train must comply with the technical constraints of the route concerned and be within the maximum length permissible for 
forwarding and receiving terminals
--the Railway Undertaking is responsible for ensuring that the train is technically fit for the journey to be undertaken and remains so throughout the journey

--the weight and axle load
--the weight of the train must be within the maximum permissible for the section of the route, the strength of the couplings, the traction power, and other relevant 
characteristics of the train.  Axle load limitations must be respected.

--the maximum speed of the train
--the maximum speed at which the train can run must take into account any restrictions on the route(s) concerned, braking performance, axle load, and vehicle 

TSI Incorporation Comment
Train composition
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Other Regulations / Guidance

type.

--the kinematic envelope
--the kinematic gauge of each vehicle (inclusive of any load) in the train must be within the maximum permissible for the section of route.

Additional constraints may be required or imposed due to the type of braking regime or traction type on a particular train.

Interfaces between other CHSTP System Requirements and this one, with comment
Train composition7-02.5 5-02.2<<

Review interface with train composition.7-02.5 5-04.3<<

Verify train composition.7-02.5 5-01.2<<

Verify train composition.7-02.5 5-03.5<<

Verify train composition.7-02.5 5-06.1<<

Verify train composition.7-02.5 5-07.11<<

Verify train composition.7-02.5 5-08.1<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

TimetableOperating 
Railroad

Special Instructions Contains Route Specific guidance on speeds, maximum 
weights, clearances and other operating data

Consist BookOperating 
Railroad

Standard Consists A book of instructions that details the normal train makeup 
and break-up instructions
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The braking system shall be capable of stopping the train set within the prevailing signal spacing from its maximum authorized speed under test conditions of adhesion as 
defined in UIC (Union Internationale de Chemins de Fer) Leaflet 541.05
CHSTP is responsible for ensuring that the train has sufficient braking performance by providing braking rules for its operating employees to follow. All affected employees 
who operate, inspect, or repair brake equipment shall be furnished with the Air Brake Rules and must pass periodic examinations to qualify and re-qualify.
In the event of an enroute failure of the electric or friction portion of the brake, or both, a train may proceed at a safe speed to be determined and incorporated into the 
Operating Rules. Locomotive engineers will notify the train dispatcher of any such brake failure
.
The brake system design will allow a disabled train’s pneumatic brakes to be controlled by a rescue locomotive through brake pipe control alone. Timetable Special 
instructions and the Operating Rules will define the procedure for accomplishing this safely.

The CHSTP System Requirements will incorporate the CFR standards by reference.  Likewise, any waivers or exceptions granted as part of the equipment design and 
procurement process, such as an alternate means of protection with regard to the installation and operation of Emergency Brakes in coaches,  will be reflected in the 
instructions to operators and standards covered by this section.
Braking Rules will be compiled, memorialized and taught to those employees affected by the rules.  Affected employees must pass examination to qualify and undergo 
periodic re-examination to remain qualified.   Tests will include a written portion and a practical portion.  Simulation modeling may be used for the practical portion.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-02.6 - Train braking

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.503 7-02.6 OPS_4.2.2.6Train braking Train braking

OPS_4.2.2.6.1 Minimum requirements of the braking system

OPS_4.2.2.6.2 Brake performance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart F - Inspection, Testing, And Maintenance Requirements For Tier Ii 
Passenger Equipment - 238.503:  Inspection, testing, and maintenance requirements.

Inspection Testing and Maintenance Requirements for Tier II Passenger Equipment.

This section provides a starting point and frame of reference since the high speed equipment is beyond the scope of 49CFR 238.501 since the high 
speed equipment will be built and operated to exceed 150 mph.

The 49CFR does not yet regulate equipment to be operated in excess of 150 mph.

Basis of Equivalency

TSI OPS_4.2.2.6 : 

Train Braking
TSI Incorporation Comment

Train braking
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Other Regulations / Guidance

TSI OPS_4.2.2.6.1 : 

Minimum requirements of the braking system

All vehicles in a train must be connected to the continuous automatic braking system as defined in the RST TSI

The first and last vehicles (including any traction units) in any train must have the automatic brake operative.

In the case of a train becoming accidentally divided into two parts, both sets of detached vehicles must come automatically to a stand as a result of a maximum 
application of the brake

TSI Incorporation Comment
Minimum requirements of the braking system

TSI OPS_4.2.2.6.2 : 

Brake Performance

The Infrastructure Manager must decide whether to:

--provide Railway Undertakings with the information necessary for calculating the required braking performance for the route(s) concerned, including information 
on the braking systems that can be accepted and on the conditions of their use, or

--alternatively provide the actual performance required
The Railway Undertaking is responsible for ensuring that the train has sufficient braking performance by providing braking rules for its staff to follow.

The information required by the Railway Undertaking to calculate the braking performance enabling their trains to stop and remain stopped must take into 
account the geography of all the routes involved, the allocated pathway and the development of ERTMS/ETCS

Further requirements are specified in Annex T.

Annex T refers to a detailed specification that will set out the formula for calculation of brake performance, which is still being defined as of 2008. Until the 
detailed specifications can be developed and remains an Open Point.  Railway Undertakings and Infrastructure Managers are encouraged to liaise and establish 
bilateral or multi-lateral agreements for interoperability.

TSI Incorporation Comment
Brake performance

Interfaces between other CHSTP System Requirements and this one, with comment
Verify minimum requirements of the braking system.7-02.6 5-04.1<<

Review interface with train braking.7-02.6 5-04.3<<

Review interface with train braking.7-02.6 5-04.5<<

Review interface with train braking.7-02.6 5-04.6<<

Review interface with train braking.7-02.6 5-04.7<<
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Ensuring that the train is in running order is aimed at the prevention of collisions, derailments and serious equipment failure that could result in the death or injury of railroad 
passengers, employees, contractors, or members of the public through a regimen of regular safety tests on safety-critical appliances such as brakes and train control 
equipment by qualified employees in accordance with current applicable federal regulations and equipment manufacturers’ guidelines that might be stricter than the federal 
regulations and any rule of particular applicability that might pertain to CHSTP. CHSTP System Requirements will incorporate the CFR standards by reference since the CFR 
goes beyond what is in the TSI.

CHSTP will develop and provide to the FRA a detailed equipment inspection, testing, and maintenance plan consistent with the requirements of 49CFR 238.107 (b)
The braking system shall be capable of stopping the train set within the prevailing signal spacing from its maximum authorized speed under test conditions of adhesion as 
defined in UIC (Union Internationale de Chemins de Fer) Leaflet 541.05
In the event of an enroute failure of the electric or friction portion of the brake, or both, a train may proceed at a safe speed to be determined and established into the Code of 
Operating Rules.

Engineers will notify the train dispatcher of any brake failure that results in a speed restriction during a trip.

The brake system design will allow a disabled train’s pneumatic brakes to be controlled by a rescue locomotive through brake pipe control alone.  Timetable Special 
instructions and the Operating Rules will define the procedure for accomplishing this operation safely.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-02.7 - Ensuring that the train is in running order

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.107 7-02.7 OPS_4.2.2.7Ensuring that the train is in running order Ensuring that the train is in running order

OPS_4.2.2.7.1 General requirement

OPS_4.2.2.7.2 Data required

238.313 OPS_4.2.2.7 Ensuring that the train is in running order

OPS_4.2.2.7.1 General requirement

OPS_4.2.2.7.2 Data required

238.317 OPS_4.2.2.7 Ensuring that the train is in running order

OPS_4.2.2.7.1 General requirement

OPS_4.2.2.7.2 Data required

238.319 OPS_4.2.2.7 Ensuring that the train is in running order

OPS_4.2.2.7.1 General requirement

OPS_4.2.2.7.2 Data required

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.107:  Inspection, 
testing, and maintenance plan
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TSI Sections addressed by this CHSTP System Requirement

Inspection Testing and Maintenance Plan
(b) Each railroad shall develop, and provide to FRA on request, a detailed inspection, testing, and maintenance plan consistent with the requirements of 
this part. The plan shall include a detailed description of the following:
(1) Inspection procedures, intervals, and criteria
(2) Test procedures and intervals
(3) Scheduled preventative maintenance intervals
(4) Maintenance procedures; and
(5) Special testing equipment or measuring devices required to perform inspections and tests

(d) The inspection, testing, and maintenance plan shall be reviewed by the railroad annually.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart D - Inspection, Testing, And Maintenance Requirements For Tier I 
Passenger Equipment - 238.313:  Class I brake test.

Each..short distance intercity passenger train shall receive a Class I brake test once each calendar day that the train is placed and continues in service
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart D - Inspection, Testing, And Maintenance Requirements For Tier I 
Passenger Equipment - 238.317:  Class II brake test.

(a) A Class II brake rest shall be performed on a passenger train when any of the following events occur
(1) Whenever the control stand used to control the train is changed
(5) When an operator [engineer] first takes charge of the train except for face-to-face relief.….

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart D - Inspection, Testing, And Maintenance Requirements For Tier I 
Passenger Equipment - 238.319:  Running brake test.

Running Brake Test
(a)�As soon as conditions safely permit, a running brake test shall be performed on each passenger train after the train has received or was required unde
this part to have received either a Class I, Class IA, or Class II brake test.

Basis of Equivalency

TSI OPS_4.2.2.7 : 

nsuring that the train is in running order.
TSI Incorporation Comment

Ensuring that the train is in running order
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Other Regulations / Guidance

TSI OPS_4.2.2.7.1 : 

General Requirement

The Railway Undertaking [railroad] must define the process to ensure that all safety-related on train equipment is in a fully functional state and that the train is 
safe to run.

The Railway Undertaking [railroad] must inform the Infrastructure Manager [proper authorities] of any modification to the characteristics of the train affecting its 
performance or any modification that might affect the ability to accommodate the train in its allocated path. [i.e. keep to schedule].

The Infrastructure Manager and the Railway undertaking [ collectively, railroad]must define and keep up to date conditions and procedures for train running in 
degraded mode.

TSI Incorporation Comment
General requirement

TSI OPS_4.2.2.7.2 : 

Data required
The data required for safe and efficient operation and the process by which the data must be forwarded must comprise.
--the train identification\
--the identity of the Railway Undertaking [railroad] responsible for the train
--the actual length of the train
--if a train carries passengers or animals when it is not scheduled to do so.
--any operational restrictions with an indication of the vehicle(s) concerned (gauge [i.e. high, wide, or heavy] speed restrictions, etc)
--information that the infrastructure manager requires for transport of dangerous goods.
The [railroad] must define a process in order to insure that this data is made available to the [appropriate offices] prior to the departure of the train.
The [railroad] must define a process for advising the [appropriate offices] if a train will not occupy its designated path [i.e. run on schedule] or is cancelled.

TSI Incorporation Comment
Data required

Interfaces between other CHSTP System Requirements and this one, with comment
Verify operational interface that the train is in running order7-02.7 5-04.1<<

Review interface with train in running order.7-02.7 5-04.3<<
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CHSTP shall use a definitive method of identification for all trains.

Trains operating on the CHSTP system will have a unique designation that will be recorded on the Record of Train Movements and incorporated into working timetables, 
employees timetables and public references in order to be able to distinguish a train from all other train movements at any particular time.

The train identification (Train ID) will consist of a six or seven digit number that will indicate the type of service, allocated numbers that indicate the origin and destination of 
the train and the origination date for the train.

The first digit (Prefix) indicates the type of service:

1 Express Revenue Passenger –trains running from Sacramento, or San Francisco to Los Angeles or San Diego  or the reverse route with one intermediate stop between 
origin and destination

2. Semi-Express Revenue Passenger-trains running between similar endpoints as the express, with a limited number of intermediate stops.

3. Suburban Express Revenue Passenger—trains running express between major metropolitan regions, stopping frequently within those regions

4. Local—trains stopping at all intermediate stops, with potential for skipping stops depending on demand.

5. Regional—trains running “Local” that begin or end in the Central Valley, operating mostly in commuter hours

6. Extra Revenue Passenger Trains, Special Charter Trains

7. Non Revenue—equipment positioning moves and shop moves. 

8. Reserved

9. Work, Wire, and Relief Trains

The second, third, and fourth digit indicate by their number series the origin and destination for scheduled passenger trains.  CHSTP is nominally a North-South railroad.  
Accordingly, respecting the traditional railroad approach to train designation, northbound trains will use even numbers; southbound trains will use odd numbers.    The 
following are the numerical allocations for revenue passenger trains.

100-150 San Francisco (4th and King) –Los Angeles
150-199 San Francisco (Trans Bay)—Los Angeles
200-249 San Jose—Los Angeles
250-299 San Francisco(4th and King)-San Jose—Los Angeles-Anaheim 
300-349 San Francisco (Trans Bay) San Jose-Los Angeles-Anaheim

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-03.2 - Identification of trains

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
228.17 7-03.2 OPS_4.2.3.2Identification of trains Identification of trains
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350-399 Sacramento-Los Angeles
400-449 Sacramento-Los Angeles-Anaheim-San Diego
450-499 Sacramento-Bakersfield
500-549 Central Valley Local Service
550-599 Sacramento—San Francisco
600-649 Los Angeles-Anaheim-San Diego
650-699 Reserved
700-749 Reserved
750-799 Reserved
800-849 Reserved
850-899 Reserved
900-949 Reserved
950-999 Reserved

Extra trains, deadhead equipment trains, work, wire, and relief trains are identified by the appropriate Prefix (6, 7, or 9) and the last three digits of their lead power unit or 
equipment number as identification in this section. The numerical designation of non-revenue equipment may also be organized numerically to indicate more specifically 
equipment type and home terminal, region, or district. 

Extra trains, deadhead equipment trains, work wire, and relief trains will add the Suffix “N” or “S” to indicate direction of movement.  The Suffix may be manually entered by 
train control staff, but can be updated manually or automatically by the train control system if the train changes direction of movement

For Example, 1151-02 is a San Francisco to Los Angeles express passenger train leaving from Transbay Terminal in San Francisco on the second day of the month.

9357N-12 is work equipment whose equipment numbered 603357 and is moving north on the twelfth day of the month

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 228 - Hours Of Service Of Railroad Employees, Subpart B - Records and Reporting - 228.17:  Dispatcher's record of train 
movements

49 CFR mandates that a Record of Train Movements be kept for each dispatching district under the direction and control of train control staff who use 
either electrical or mechanical means to dispatch, report, transmit, receive, or deliver orders pertaining to train movements.  
The CHSTP will use a system to identify trains definitively.

Applies, Will Comply

Basis of Equivalency

TSI OPS_4.2.3.2 : 

Rather than use the European designations, CHSTP has developed its own particular train designation scheme tailored to fit the particular operation.
TSI Incorporation Comment

Identification of trains
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A Qualified Maintenance Person (QMP) will perform a Class I Initial Terminal Inspection in each car and an onboard train control signal inspection on each train once each 
calendar day or every 1500 miles, whichever comes first. Normally, the Class I Test and the on board train signal  test are performed as part of the overnight layover before 
the first run. . A train and engine crew coming on duty must ascertain that the locomotives and the cars have been properly inspected.  They will accept the QMP’s written 
inspection report.
No train will leave an initial terminal with less than 100% effective brakes or with cab signals/PTS inoperable. At turnaround locations, where the control of the train is 
changed from one end to the other, a Class II Test will be performed.

CHST will have a primary brake system capable of stopping the train with a service application from the maximum authorized operating speed within the signal spacing 
existing on the track over which the train is operating. The equipment used in this service will be equipped with cab signals and speed control to regulate operating speeds 
and an effective Positive Train Control System for collision avoidance. These two vital systems will be checked at initial terminals each day to insure they are in good order.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-03.3 - Train departure

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.587 7-03.3 OPS_4.2.3.3Train departure Train departure

OPS_4.2.3.3.1 Checks and tests before departure

OPS_4.2.3.3.2 Informing the Infrastructure Manager of the train’s 

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.429 7-03.3 OPS_4.2.3.3Train departure Train departure

OPS_4.2.3.3 Train departure

OPS_4.2.3.3.1 Checks and tests before departure

OPS_4.2.3.3.1 Checks and tests before departure

OPS_4.2.3.3.2 Informing the Infrastructure Manager of the train’s 

OPS_4.2.3.3.2 Informing the Infrastructure Manager of the train’s 

238.431 OPS_4.2.3.3 Train departure

OPS_4.2.3.3.1 Checks and tests before departure

OPS_4.2.3.3.2 Informing the Infrastructure Manager of the train’s 

238.503 OPS_4.2.3.3 Train departure

OPS_4.2.3.3.1 Checks and tests before departure

OPS_4.2.3.3.2 Informing the Infrastructure Manager of the train’s 

CFR 238 - Passenger Equipment Safety Standards, Subpart E - SPECIFIC REQUIREMENTS FOR TIER II PASSENGER EQUIPMENT - 
238.429:  Safety appliances.
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TSI Sections addressed by this CHSTP System Requirement

At the present time, there is no equivalence because the CFR does not address passenger equipment operating at speeds greater than 150 mph.  The 
basic principles would apply none the less to the final rule adopted pertaining to the service.  In like manner, CHST will need to reconcile its equipment to 
the cab signal/positive train control rules and timelines.

Does not apply.  Regulations for rail passenger equipment operated in excess of 150 mph will need to be developed.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.429:  Safety appliances.

At the present time, there is no equivalence because the CFR does not address passenger equipment operating at speeds greater than 150 mph.  The 
basic principles would apply none the less to the final rule adopted pertaining to the service.  In like manner, CHST will need to reconcile its equipment to 
the cab signal/positive train control rules and timelines.

Does not apply.  Regulations for rail passenger equipment operated in excess of 150 mph will need to be developed.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart F - Inspection, Testing, And Maintenance Requirements For Tier Ii 
Passenger Equipment - 238.503:  Inspection, testing, and maintenance requirements.

At the present time, there is no equivalence because the CFR does not address passenger equipment operating at speeds greater than 150 mph.  The 
basic principles would apply none the less to the final rule adopted pertaining to the service.  In like manner, CHST will need to reconcile its equipment to 
the cab signal/positive train control rules and timelines.

Does not specifically apply, but forms a foundation for the development of an applicable rule for this service. Similar provision will be enacted based on 
the particular environment of CHSTP.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.431:  Brake system.

At the present time, there is no equivalence because the CFR does not address passenger equipment operating at speeds greater than 150 mph.  The 
basic principles would apply none the less to the final rule adopted pertaining to the service.  In like manner, CHST will need to reconcile its equipment to 
the cab signal/positive train control rules and timelines.

Applies.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.587:  Departure test

At the present time, there is no equivalence because the CFR does not address passenger equipment operating at speeds greater than 150 mph.  The 
basic principles would apply none the less to the final rule adopted pertaining to the service.  In like manner, CHST will need to reconcile its equipment to 
the cab signal/positive train control rules and timelines.

Applies.

Basis of Equivalency
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Other Regulations / Guidance

TSI OPS_4.2.3.3 : 

No comment.
TSI Incorporation Comment

Train departure

TSI OPS_4.2.3.3.1 : 

No comment.
TSI Incorporation Comment

Checks and tests before departure

TSI OPS_4.2.3.3.2 : 

No comment.
TSI Incorporation Comment

Informing the Infrastructure Manager of the train’s operational status

Interfaces between other CHSTP System Requirements and this one, with comment
Verify train departure.7-03.3 5-06.1<<

Verify train departure.7-03.3 5-08.1<<

Verify train departure.7-03.3 5-08.2<<
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-03.4 - Traffic management

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.7 7-03.4 OPS_4.2.3.4Traffic management Traffic management

OPS_4.2.3.4.1 General requirements

OPS_4.2.3.4.2 Train reporting

OPS_4.2.3.4.2.1 Data required for train position reporting

OPS_4.2.3.4.2.2 Predicted hand over time

OPS_4.2.3.4.3 Dangerous goods

OPS_4.2.3.4.4 Operational quality

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
228.9 7-03.4 OPS_4.2.3.4Traffic management Traffic management

OPS_4.2.3.4.1 General requirements

OPS_4.2.3.4.2 Train reporting

OPS_4.2.3.4.2.1 Data required for train position reporting

OPS_4.2.3.4.2.2 Predicted hand over time

OPS_4.2.3.4.3 Dangerous goods

OPS_4.2.3.4.4 Operational quality

228.11 OPS_4.2.3.4 Traffic management

OPS_4.2.3.4.1 General requirements

OPS_4.2.3.4.2 Train reporting

OPS_4.2.3.4.2.1 Data required for train position reporting

OPS_4.2.3.4.2.2 Predicted hand over time

OPS_4.2.3.4.3 Dangerous goods

OPS_4.2.3.4.4 Operational quality

228.17 OPS_4.2.3.4 Traffic management

OPS_4.2.3.4.1 General requirements

OPS_4.2.3.4.2 Train reporting

OPS_4.2.3.4.2.1 Data required for train position reporting

OPS_4.2.3.4.2.2 Predicted hand over time

OPS_4.2.3.4.3 Dangerous goods

OPS_4.2.3.4.4 Operational quality
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CHSTP will adhere to a Code of Operating Rules developed specifically for California High Speed Train System to insure the safe, efficient, and on time operations in the 
conduct of transportation. The Operating Rules shall encompass normal operation and operation under various degrees of degradation.  Further documentation will be 
developed and given to each class of employee involved covering the timetable and special instructions, safety rules and practices.

The actual data will be gathered before, during, and after the event and be used to support the following systems:
1.�Dispatchers Record of Train Movements
2.�Hours of Service Data
3.�Operational tests and inspections
4.�Public information and train status systems.

In the management of train operations, the system will be developed in such a way that trains are routed automatically with an Automatic Route Control (ARC) feature from 
the train’s origin station to destination, with the best possible signals, based on the train’s own unique train identification.  For degraded operations, the train dispatcher must 
be able to route the trains with a manual override.

Times by a control point or station, arrivals, and departure times will be generated automatically through the match up of train ID’s.and circuits.  This information will be 
gathered for the electronic train sheet, for passenger information systems, for hours of service reporting, and for operational testing.  It shall be possible to generate a “Train 
Run Report” that for each specific train ID would extract the train’s clock times passing a control point from the electronic train sheet, the track number, the crew identification 
and hours of service information.  It shall also be compatible with the event recorders on the equipment so that a complete trip history can be prepared and used to populate 
an operational test and efficiency test system.

Design Criteria

CHSTP System Requirement Text

CFR Sections addressed by this CHSTP System Requirement
CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

CHSTP will meet or exceed the requirements of the CFR, taking maximum advantage of information technology to create comprehensive records of train 
movements.

The Code of Operating Rules must be filed with FRA.  Within the Code of Operating Rules are the instructions for the real time management of trains and 
the safe, efficient, and punctual, operation of the railroad in both normal and degraded operation

Basis of Equivalency

CFR 228 - Hours Of Service Of Railroad Employees, Subpart B - Records and Reporting - 228.9:  Railroad records; general

CHSTP will meet or exceed the requirements of the CFR, taking maximum advantage of information technology to create comprehensive records of train 
movements.

Requires certain data items to be recorded on a Dispatcher’s Train Sheet.  Specifically, identification of trains and engines, engineers and train crew (with 
time on duty), station names or reporting points with arrival, departure, or passing times for each reporting point, as well as unusual occurrences affecting 
movement of trains.  While these records are primarily designed to record compliance with the Hours of Service Act (HOS), the data also forms the 
nucleus of an entire communications and information package as described by the TSI which covers marketing and passenger service information (such 
as predicted times of arrival) that go beyond the current CFR requirements.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 228 - Hours Of Service Of Railroad Employees, Subpart B - Records and Reporting - 228.11:  Hours of duty records

CHSTP will meet or exceed the requirements of the CFR, taking maximum advantage of information technology to create comprehensive records of train 
movements.

Requires certain data items to be recorded on a Dispatcher’s Train Sheet.  Specifically, identification of trains and engines, engineers and train crew (with 
time on duty), station names or reporting points with arrival, departure, or passing times for each reporting point, as well as unusual occurrences affecting 
movement of trains.  While these records are primarily designed to record compliance with the Hours of Service Act (HOS), the data also forms the 
nucleus of an entire communications and information package as described by the TSI which covers marketing and passenger service information (such 
as predicted times of arrival) that go beyond the current CFR requirements.

Basis of Equivalency

CFR 228 - Hours Of Service Of Railroad Employees, Subpart B - Records and Reporting - 228.17:  Dispatcher's record of train 
movements

CHSTP will meet or exceed the requirements of the CFR, taking maximum advantage of information technology to create comprehensive records of train 
movements.

Requires certain data items to be recorded on a Dispatcher’s Train Sheet.  Specifically, identification of trains and engines, engineers and train crew (with 
time on duty), station names or reporting points with arrival, departure, or passing times for each reporting point, as well as unusual occurrences affecting 
movement of trains.  While these records are primarily designed to record compliance with the Hours of Service Act (HOS), the data also forms the 
nucleus of an entire communications and information package as described by the TSI which covers marketing and passenger service information (such 
as predicted times of arrival) that go beyond the current CFR requirements.

Basis of Equivalency

TSI OPS_4.2.3.4 : 
TSI Incorporation Comment

Traffic management

TSI OPS_4.2.3.4.1 : 

Consistent with CFR
TSI Incorporation Comment

General requirements

TSI OPS_4.2.3.4.2 : 
TSI Incorporation Comment

Train reporting

TSI OPS_4.2.3.4.2.1 : 

Consistent with CFR (49 CFR 228)
TSI Incorporation Comment

Data required for train position reporting
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Other Regulations / Guidance

TSI OPS_4.2.3.4.2.2 : 

Does not apply.  CHSTP is a unified operation.  At no time is a CHSTP train nor controlled by a CHSTP train dispatcher.

The thoughts here will be addressed similar to the circumstances of handing off a train from one dispatching section to another.

TSI Incorporation Comment
Predicted hand over time

TSI OPS_4.2.3.4.3 : 

Does not apply.  CHSTP will not handle dangerous goods.
TSI Incorporation Comment

Dangerous goods

TSI OPS_4.2.3.4.4 : 
TSI Incorporation Comment

Operational quality
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Vital operating data will be continuously recorded by devices on the equipment and by the signal system software so that vital information regarding a train’s operation can be 
recorded, summarized, archived, and form the basis for further actions as warranted.

As required by federal regulations, all CHSTP locomotives (lead cars) will be equipped with an event recorder than monitors and records vital data elements relative to the 
unit’s operation.  These data elements will include
1.�Speed
2.�Direction of motion
3.�Time
4.�Distance
5.�Throttle Position
6.�Application and operation of the automatic air brake
7.�Application and operation of the independent air brake
8.�Application and operation of the dynamic or regenerative brake 
9.�Cab signal aspects
10.�Emergency brake applications
11.�Wheel slip/ slide systems activation
12.�Lead locomotive (lead car) headlight activation
13.�Lead locomotive (lead car) auxiliary lights on/off
14.�Horn handle control on/off
15.�Locomotive (lead car)  number
16.�Position in consist
17.� Tractive effort
18.� Brakes apply summary line
19.�Brakes released summary train line
20.�Cruise control on/off
21.�Safety critical data relayed to the engineers’ console display.
22.�Overhead line voltage

Data gathered in the event recorder will be compatible with the control software of signal system data recorded so that the data can be merged, recorded, and displayed into 
a single output that will give a comprehensive picture of a particular trains operation.

The data to be provided from the control software includes
1.� Track Number
2.� Signal indication according to coded track circuits’
3.� ny temporary speed restrictions and permissions

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-03.5 - Data recording

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.135 7-03.5 OPS_4.2.3.5Data recording Data recording

OPS_4.2.3.5.1 Recording of supervision data outside the train

OPS_4.2.3.5.2 Recording of supervision data on-board the train
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This train operation data shall be available by time, by distance, by train or groups of trains in order to support investigations, analysis, or a program of operational efficiency 
tests.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.135:  Event recorders

The CHSTP standard will include all the requirements of 49 CFR 229, which will be adopted in its entirety.  In addition, the CHSTP requirement includes a 
data interface with the signal system control software that will produce on demand a complete summary of a train’s operation, either by distance or time 
frame for investigation, analysis, and operational efficiency tests.

Applicable/ Will Comply.

Basis of Equivalency

TSI OPS_4.2.3.5 : 

No comments.
TSI Incorporation Comment

Data recording

TSI OPS_4.2.3.5.1 : 

No comments.
TSI Incorporation Comment

Recording of supervision data outside the train

TSI OPS_4.2.3.5.2 : 

No comments.
TSI Incorporation Comment

Recording of supervision data on-board the train

Interfaces between other CHSTP System Requirements and this one, with comment
Recording of supervision data on-board the train7-03.5 5-07.10<<

Verify recording of supervision data on-board the train.7-03.5 5-07.11<<
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Safety is of the highest importance at all times, but particularly when there is a degraded operation to be dealt with and managed. CHSTP will use safe, reliable, and 
immediate means of communication to communicate to the appropriate parties the particular circumstances that impede the safety, performance, and availability or 
environment of the rail network and to issue formal instructions to conductors and engineers of what measures to take in order to overcome the degradation safely.

CHSTP will communicate to its passengers and members of the public the circumstances affecting the performance  of trains in a timely, professional manner.

In support of this requirement, CHSTP will develop suitable protocols for call out and notification of employees, contractors, and local authorities for various emergencies.  
CHSTP will also develop standard operating procedures for various emergencies to call out and guide those employees involved.

Communications systems are vital in a degraded operation in order to
1.�Transmit and receive formal operating instructions, permissions, and other information between control staff and operating staff
2.�Call out and marshal whatever additional resources are necessary to address the problem.
3.�Keep the passengers and public advised of the situation and their disposition.
The communications must be mutually compatible to avoid time-wasting duplication.  The control software, for example, must feed the passenger information software for 
train locations.
On developing a communications plan, consideration should be given to any appropriate applications of non-traditional means of communication such as text, Twitter, etc.  
Likewise, consideration needs be given to establishing priorities of messages (Operations Immediate, Priority, Routine)

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-03.6 - Degraded operation

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 7-03.6 OPS_4.2.3.6Degraded operation Degraded operation

OPS_4.2.3.6.1 Advice to other users

OPS_4.2.3.6.2 Advice to train drivers

OPS_4.2.3.6.3 Contingency arrangements

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

The CFR does nor specifically address this issue, but the overarching concern of the CFR is safety oriented, an orientation CHSTP shares.  To this we 
add a concern for reliability and compatibility of the different communications systems used on the railroad.

Basis of Equivalency

TSI OPS_4.2.3.6 : 

No comment.
TSI Incorporation Comment

Degraded operation
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Other Regulations / Guidance

TSI OPS_4.2.3.6.1 : 

No comment.
TSI Incorporation Comment

Advice to other users

TSI OPS_4.2.3.6.2 : 

No comment.
TSI Incorporation Comment

Advice to train drivers

TSI OPS_4.2.3.6.3 : 

No comment.
TSI Incorporation Comment

Contingency arrangements

Interfaces between other CHSTP System Requirements and this one, with comment
Degraded operation7-03.6 5-03.3<<

Verify interface with requirements for degraded operations.7-03.6 5-07.1<<

Contingency arrangements7-03.6 5-02.2<<

Degraded operation7-03.6 5-08.3<<

Verify degraded operation.7-03.6 5-03.4<<

Verify degraded operation.7-03.6 5-03.5<<

Verify degraded operation.7-03.6 5-06.6<<

Verify degraded operation.7-03.6 5-06.7<<

Verify degraded operation.7-03.6 5-08.2<<

Verify degraded operation.7-03.6 5-07.2<<

Degraded Operation7-03.6 3-33.1<<

The signal system shall be implemented in accordance with SR 7-03.6.7-03.6 8-28<<
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CHSTP will manage emergency situations with the highest regard for passenger, employee, and the public’s safety in achieving the objective of loss and damage mitigation 
and the quickest safe restoration of normal operations.   CHSTP is committed to the prompt notification of necessary first responders, CHSTP staff, and regulatory agencies 
as appropriate, while providing prompt information to affected passengers and the general public of the nature, expected duration, and resolution of the emergency.

The key to the management of emergency situation is prevention through the proper application of the Operating Rules and Special Instructions and through an aggressive, 
proactive application of the System Safety Plan for each employee classification.

When emergencies occur, CHSTP must be able to respond with sufficient forces of the appropriate classification to minimize loss of life and property, personal injury, and 
passenger delay while dealing with the emergency and working safely to restore normal operations..

Emergencies will be managed with due regard for providing frequent, accurate information updates on the nature, extent, and duration of the emergency and the expected 
restoration of normal service to those affected through the media.  

All employees who may be called upon to respond to an emergency will receive emergency response training appropriate to their role.  This training will be part of the 
employee qualification program for all train crew, on board service crew, and station employees, and CHSTP security staff. Appropriate training will be developed jointly by 
the operating and safety departments for both initial qualification and annual recertification. 

Accident/Incident forms and information will be designed to comply with all the regulatory requirements for information to be reported

Senior management will appoint an incident commander, normally the senior CHSTP officer present on site, who will be responsible for coordinating all CHSTP employees 
on site, liaison with first responders and representatives of regulatory and investigative bodies.  The incident commander will insure that necessary toxicological tests are 
performed.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-03.7 - Managing an emergency situation

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
219.201 7-03.7 OPS_4.2.3.7Managing an emergency situation Managing an emergency situation

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
225.19 7-03.7 OPS_4.2.3.7Managing an emergency situation Managing an emergency situation

225.25 OPS_4.2.3.7 Managing an emergency situation

CFR 225 - Railroad Accidents/Incidents: Reports Classification, And Investigations , Subpart (no subpart) - 225.19:  Primary groups of 
accidents/incidents.

For the purpose of this requirement, CHSTP is both Infrastructure Manager and Railway Undertaking and acts as a railroad in the application of 49CFR 
225.19, the coordination between Infrastructure Manager and Railway Undertaking being similar to what might be expected of operations, mechanical, 
engineering, and passenger service personnel—regardless of whether one or more of these functions are performed by subcontractors.

The CFR  is a minimum "post facto" recording and reporting function.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CHSTP will have no highway grade crossings.  The instructions for Group I do not apply.
Group II incidents do apply and CHSTP will comply with those provisions without modification or exception.
Group III incidents will be covered elsewhere.

CFR 225 - Railroad Accidents/Incidents: Reports Classification, And Investigations , Subpart (no subpart) - 225.25:  Recordkeeping.

For the purpose of this requirement, CHSTP is both Infrastructure Manager and Railway Undertaking and acts as a railroad in the application of 49CFR 
225.19, the coordination between Infrastructure Manager and Railway Undertaking being similar to what might be expected of operations, mechanical, 
engineering, and passenger service personnel—regardless of whether one or more of these functions are performed by subcontractors.

The CFR  is a minimum "post facto" recording and reporting function.

Basis of Equivalency

CFR 219 - Control Of Alcohol And Drug Use, Subpart C - Post-Accident Toxicological Testing - 219.201:  Events for which testing is 
required

For the purpose of this requirement, CHSTP is both Infrastructure Manager and Railway Undertaking and acts as a railroad in the application of 49CFR 
225.19, the coordination between Infrastructure Manager and Railway Undertaking being similar to what might be expected of operations, mechanical, 
engineering, and passenger service personnel—regardless of whether one or more of these functions are performed by subcontractors.

The CFR  is a minimum "post facto" recording and reporting function.

CHSTP will not accept hazardous materials for transportation.
CHSTP will have no rail highway grade crossings.
CHSTP will comply fully with this section.

Basis of Equivalency

TSI OPS_4.2.3.7 : 

On CHSTP, the Infrastructure Manager and the Railway Undertaking, whether separately or collectively, come under the definition of railroad as defined in 
49CFR 200.3 (i), a person providing railroad transportation for compensation.  The coordination between the Railway Undertaking and the Infrastructure 
Manager is considered to be as interdepartmental coordination within a single entity according usual American practice, whether the function in question is self-
operated by CHSTP or by contractors.

TSI Incorporation Comment
Managing an emergency situation

Interfaces between other CHSTP System Requirements and this one, with comment
Verify interface with operations requirements for managing emergency situations.7-03.7 5-07.1<<

Managing an emergency situation7-03.7 5-02.2<<

Managing an emergency situation7-03.7 5-06.8<<

Managing an emergency situation7-03.7 5-07.12<<
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Verify managing an emergency situation.7-03.7 5-03.5<<

Verify managing an emergency situation.7-03.7 5-07.5<<

Verify managing an emergency situation.7-03.7 5-07.2<<

Verify managing an emergency situation.7-03.7 5-07.11<<
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This requirement is covered in 7-03.7 and does not need separate treatment.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-03.8 - Aid to train crew in the event of an incident or of a major 
rolling stock malfunction

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI OPS_4.2.3.8 : 
TSI Incorporation Comment

Aid to traincrew in the event of an incident or of a major rolling stock malfunction
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The rules and procedures shall be identical throughout the CHSTP system where identical situations exist. In areas of joint operations, the CHSTP Code of Operating Rules 
shall apply.
Employees shall receive training in the theory and the practical application of operating rules, with emphasis on their particular craft or the employees they supervise.
The Code of Operating Rules and the Timetable and Timetable Special Instructions (Route Book) shall apply equally to all crafts and all supervisors engaged in train 
movements and the conduct of transportation.
Basic qualification for operations employees involves being qualified on the Operating Rules and related documents, being qualified on the physical characteristics of the 
route on which they operate, supervise or dispatch, and being qualified on the equipment or control apparatus used in the performance of their duties. Operations Employees 
in the following categories must be initially qualified on the Operating Rules and re-qualified annually.
• Train Dispatchers, Assistant Chief Train Dispatchers
• Train and Engine Service employees and Yardmasters
• Supervisors and managers who directly supervise any of the above employees
Employees must demonstrate their competence with respect to operation in normal and degraded conditions. This competence must be certified (and periodically re-certified) 
through oral and written examination and through periodic practical exercises or drills.
Employees returning to duty after an absence from railroad service of 180 days or more must attend and pass an operating rules requalification before they perform service 
that requires operating rules qualification. If the absence from railroad service exceeds 365 days, then the employee must complete a program of requalification as 
determined by the Rules Department based on the particular employee’s needs and circumstances.
The requirement for operating rules qualification applies to those employees performing the functions described above, without reference to particular job title or 
responsibilities.
Any freight operation on CHSTP lines will be temporally separate from the high-speed passenger operation.

The qualification process must address theory and practice in three general areas:  the Code of Operating Rules, the physical characteristics of the route on which the 
employee will operate or authorize train movements, and the particularities of the equipment or control apparatus the employee is to use.  Lack of qualification or insufficient 
qualification in any one of these three areas renders the employee unqualified to perform the designated service unless performed as a student under the close, on site 
supervision of a qualified employee.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-09 - Operations - Operating rules

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.7 7-09 OPS_4.4Operations - Operating rules Operating rules

217.9 OPS_4.4 Operating rules

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.921 7-09 OPS_4.4Operations - Operating rules Operating rules

236.923 OPS_4.4 Operating rules

236.925 OPS_4.4 Operating rules

236.927 OPS_4.4 Operating rules

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.101 7-09 OPS_4.4Operations - Operating rules Operating rules

240.111 OPS_4.4 Operating rules
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The training shall be formal, documented, and consist of oral, written, and practical work, including time spent working the job under the close, on site supervision of a 
qualified employee who acts as a coach.

Specific job training must address two major areas: professional knowledge and the ability to apply that knowledge in practice.

Professional knowledge (theory) includes the following:
— General railway operation with particular emphasis on safety-critical activity:
— Principles of operation of their [discipline’s] safety management system;
— The roles and responsibilities of the key players involved in… operations;
— Appreciation of hazards, especially in relation to the risks involving railway operation and electric traction power supply
— Appropriate knowledge of safety-related tasks in respect to procedures and interfaces for: lines and [wayside] equipment; and rolling stock
— The environment. 

Ability to put this knowledge into practice includes the ability to apply the rules and specific equipment knowledge in routine, degraded and emergency situations and will 
require staff to be fully acquainted with: the method and principles for applying rules and procedures
In demonstrating their ability to apply their railroad knowledge, the training will emphasize the principles of the safety management system to avoid the introduction of any 
undue risk to people and process as well as a general ability to adapt to the different circumstances an individual may encounter.

This training needs to fit into a comprehensive competence management system to ensure that the individual competence of their staff involved is assessed and maintained. 
Additionally, training shall be provided, as necessary, to ensure that knowledge and skills are kept current, especially in relation to weaknesses or deficiencies in system or 
individual performance.

CFR Sections addressed by this CHSTP System Requirement
CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

  Operating rules; filing and recordkeeping.
(a) …. Each Class I railroad …and each railroad providing commuter service in a metropolitan or suburban area that commences operations after 
November 21, 1994, shall file with the Administrator one copy of its code of operating rules, timetables, and timetable special instructions before it 
commences operations

Basis of Equivalency

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.9:  Program of operational tests and inspections; recordkeeping

Program of operational tests and inspections; recordkeeping.

    (a) Requirement to conduct operational tests and inspections. Each 
railroad to which this part applies shall periodically conduct 
operational tests and inspections to determine the extent of compliance 
with its code of operating rules, timetables, and timetable special 
instructions, specifically including tests and inspections sufficient to 
verify compliance with the requirements of subpart F of part 218 of this 
chapter, in accordance with a written program as required by paragraph 
(c) of this section.

Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.921:  Training 
and qualification program, general

(a) When is training necessary and who must be trained? Employers 
shall establish and implement training and qualification programs for 
products subject to this subpart. These programs must meet the minimum 
requirements set forth in the [product Safety Plan] PSP and in Sec. Sec. 236.923 through 236.929 as appropriate, for the following personnel:
    (1) [Applies to Signal Maintainers]
    (2) Persons who dispatch train operations (issue or communicate any 
mandatory directive that is executed or enforced, or is intended to be 
executed or enforced, by a train control system subject to this 
subpart);
    (3) Persons who operate trains or serve as a train or engine crew 
member subject to instruction and testing under part 217 of this 
chapter, on a train operating in territory where a train control system 
subject to this subpart is in use;
    (4) [Applies to MW—Track]
    (5) The direct supervisors of persons listed in paragraphs (a)(1) through (a)(4) of this section.
    (b) What competencies are required? The employer's program must 
provide training for persons who perform the functions described in 
paragraph (a) of this section to ensure that they have the necessary knowledge and skills to effectively complete their duties related to processor-based 
signal and train control equipment.

Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.923:  Task 
analysis and basic requirements

(a) How must training be structured and delivered? As part of the 
program required by Sec. 236.921, the employer shall, at a minimum:
    (1) Identify the specific goals of the training program with regard 
to the target population (craft, experience level, scope of work, etc.), 
task(s), and desired success rate;
    (2) Based on a formal task analysis, identify the installation, 
maintenance, repair, modification, inspection, testing, and operating 
tasks that must be performed on a railroad's products. This includes the 
development of failure scenarios and the actions expected under such 
scenarios;
    (3) Develop written procedures for the performance of the tasks 
identified;
    (4) Identify the additional knowledge, skills, and abilities above 
those required for basic job performance necessary to perform each task;
    (5) Develop a training curriculum that includes classroom, 
simulator, computer-based, hands-on, or other formally structured 
training designed to impart the knowledge, skills, and abilities 
identified as necessary to perform each task;
    (6) Prior to assignment of related tasks, require all persons 
mentioned in Sec. 236.921(a) to successfully complete a training 
curriculum and pass an examination that covers the product and 
appropriate rules and tasks for which they are responsible (however, 
such persons may perform such tasks under the direct onsite supervision 
of a qualified person prior to completing such training and passing the 
examination);
    (7) Require periodic refresher training at intervals specified in 
the PSP that includes classroom, simulator, computer-based, hands-on, or 
other formally structured training and testing, except with respect to 
basic skills for which proficiency is known to remain high as a result 
of frequent repetition of the task; and
    (8) Conduct regular and periodic evaluations of the effectiveness of 
the training program specified in Sec. 236.923(a)(1) verifying the 
adequacy of the training material and its validity with respect to 
current railroads products and operations.
    (b) What training records are required? Employers shall retain 
records which designate persons who are qualified under this section until new designations are recorded or for at least 
one year after such persons leave applicable service. These records 
shall be kept in a designated location and be available for inspection 
and replication by FRA and FRA-certified State inspectors.

Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.925:  Training 
specific to control office personnel

Training specific to control office personnel.

    Any person responsible for issuing or communicating mandatory 
directives in territory where products are or will be in use must be 
trained in the following areas, as applicable:
    (a) Instructions concerning the interface between the computer-aided 
dispatching system and the train control system, with respect to the 
safe movement of trains and other on-track equipment;
    (b) Railroad operating rules applicable to the train control system, 
including provision for movement and protection of roadway workers, 
unequipped trains, trains with failed or cut-out train control onboard 
systems, and other on-track equipment; and
    (c) Instructions concerning control of trains and other on-track 
equipment in case the train control system fails, including periodic 
practical exercises or simulations, and operational testing under part 
217 of this chapter to ensure the continued capability of the personnel 
to provide for safe operations under the alternative method of 
operation.

Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.927:  Training 
specific to locomotive engineers and other operating personnel

Training specific to locomotive engineers and other operating personnel.

    (a) What elements apply to operating personnel? Training provided 
under this subpart for any locomotive engineer or other person who 
participates in the operation of a train in train control territory must 
be defined in the PSP and the following elements must be addressed:
    (1) Familiarization with train control equipment onboard the 
locomotive and the functioning of that equipment as part of the system 
and in relation to other onboard systems under that person's control;
    (2) Any actions required of the onboard personnel to enable, or 
enter data to, the system, such as consist data, and the role of that 
function in the safe operation of the train;
    (3) Sequencing of interventions by the system, including pre-
enforcement notification, enforcement notification, penalty application 
initiation and post-penalty application procedures;
    (4) Railroad operating rules applicable to the train control system, 
including provisions for movement and protection of any unequipped 
trains, or trains with failed or cut-out train control onboard systems 
and other on-track equipment;
    (5) Means to detect deviations from proper functioning of onboard 
train control equipment and instructions regarding the actions to be 
taken with respect to control of the train and notification of 
designated railroad personnel; and
    (6) Information needed to prevent unintentional interference with 
the proper functioning of onboard train control equipment.
    (b) How must locomotive engineer training be conducted? Training 
required under this subpart for a locomotive engineer, together with required records, must be integrated into the program of training required by part 240 
of this chapter.
    (c) What requirements apply to full automatic operation? The 
following special requirements apply in the event a train control system 
is used to effect full automatic operation of the train:
    (1) The PSP must identify all safety hazards to be mitigated by the locomotive engineer.
    (2) The PSP must address and describe the training required with provisions for the maintenance of skills proficiency. As a minimum, the 
training program must:
    (i) As described in Sec. 236.923(a)(2), develop failure scenarios
which incorporate the safety hazards identified in the PSP, including 
the return of train operations to a fully manual mode;
    (ii) Provide training, consistent with Sec. 236.923(a), for safe 
train operations under all failure scenarios and identified safety hazards that affect 
train operations;
    (iii) Provide training, consistent with Sec. 236.923(a), for safe 
train operations under manual control; and
    (iv) Consistent with Sec. 236.923(a), ensure maintenance of manual 
train operating skills by requiring manual starting and stopping of the 

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

train for an appropriate number of trips and by one or more of the 
following methods:
    (A) Manual operation of a train for a 4-hour work period;
    (B) Simulated manual operation of a train for a minimum of 4 hours 
in a Type I simulator as required; or
    (C) Other means as determined following consultation between the railroad and designated representatives of the affected employees and approved by 
the FRA. The PSP must designate the appropriate frequency when manual operation, starting, and stopping must be conducted, and the appropriate 
frequency of simulated manual operation.

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.111:  Individual's duty to furnish data on prior safety conduct as motor vehicle operator.

a) The purpose of this part is to ensure that only qualified persons operate a locomotive or train.
(b) This part prescribes minimum Federal safety standards for the eligibility, training, testing, certification and monitoring of all locomotive engineers to 
whom it applies. This part does not restrict a railroad from adopting and enforcing additional or more stringent requirements not inconsistent with this part.
(c) The qualifications for locomotive engineers prescribed in this part are pertinent to any person who operates a locomotive, unless that person is 
specifically excluded by a provision of this part, regardless of the fact that a person may have a job classification title other than that of locomotive 
engineer.

Basis of Equivalency

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.101:  Certification program required.

a) Each railroad subject to this part shall have in effect a written program for certifying the qualifications of locomotive engineers.
(b) Each railroad shall have such a program in effect prior to commencing operations.
(c) Each railroad shall have a certification program approved in accordance with §240.103 that includes:
(1) A procedure for designating any person it determines to be qualified as a supervisor of locomotive engineers that complies with the criteria established 
in §240.105;
(2) A designation of the classes of service that it determines will be used in compliance with the criteria established in §240.107;
(3) A procedure for evaluating prior safety conduct that complies with the criteria established in §240.109;
(4) A procedure for evaluating visual and hearing acuity that complies with the criteria established in §240.121;
(5) A procedure for training that complies with the criteria established in §240.123;
(6) A procedure for knowledge testing that complies with the criteria established in §240.125;
(7) A procedure for skill performance testing that complies with the criteria established in §240.127; and
(8) A procedure for monitoring operational performance that complies with the criteria established in §240.129.

Basis of Equivalency

TSI OPS_4.4 : 

Description of interfaces held in database - confirmed by MJP Feb 2010

Operating rules
The rules and procedures enabling coherent operation of new and different structural subsystems intended to be used in the [Trans-European Network], and in 
particular those that are linked directly to the operation of a new train control and signaling system, shall be identical where identical situations exist.

TSI Incorporation Comment
Operating rules
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Interfaces between this CHSTP System Requirement and others, with comment
Operations—Professional Competence7-09 7-11>>

Interfaces between other CHSTP System Requirements and this one, with comment
The Maintenance Plan, Rules, and Procedures shall complement the Operating Rules such that the safety of train 
operations during normal and under failure conditions is not compromised.

7-09 8-22<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NORAC BOOK OF RULNORAC Rule A, Required Books Model for content, but not for presentation

Timetable Amtrac NECAMTRAC Special Instructions Model for content, but not for presentation

Rule A, Required BooksNORAC Book of Rules Rule A, Required Books Model for content, but not for presentation

Rule C, Required ExamiNORAC Book of Rules Rule C, Required Examinations Model for content, but not for presentation

Rule P  Operating EnginNORAC Book of Rules Rule P  Operating Engines Model for content, but not for presentation

Rule 16 Blue Signal ProtNORAC Book of Rules Rule 16 Blue Signal Protection of Model for content, but not for presentation

Special InstructionsAmtrak NEC Timetable Special Instructions Model for content, but not for presentation

Rule A, Required Books NORAC Book of Rules Rule A, Required Books (NORAC) Model for content, but not for presentation

Rule C, Required ExamiNORAC Book of Rules Rule C, Required Examinations (N Model for content, but not for presentation

Rule P  Operating EnginNORAC Book of Rules Rule P  Operating Engines (NORA Model for content, but not for presentation

Rule 16 Blue Signal ProtNORAC Book of Rules Rule 16 Blue Signal Protection of Model for content, but not for presentation
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CHSTP will establish a competence management system for operations employees to ensure that the individual competence of their staff involved is assessed and 
maintained. Additionally, training shall be provided, as necessary, to ensure that knowledge and skills are kept current, especially in relation to weaknesses or deficiencies in 
system or individual performance.
Basic qualification for operations employees involves being qualified on the Operating Rules and related documents, being qualified on the physical characteristics of the 
route on which they operate, supervise or dispatch, and being qualified on the equipment or control apparatus used in the performance of their duties. Operations Employees 
in the following categories must be initially qualified on the Operating Rules and re-qualified annually.
• Train Dispatchers, Assistant Chief Train Dispatchers
• Train and Engine Service employees and Yardmasters
• Supervisors and managers who directly supervise any of the above employees
Employees must demonstrate their competence with respect to operation in normal and degraded conditions. This competence must be certified (and periodically re-certified) 
through oral and written examination and through periodic practical exercises or drills.

The qualification process must address theory and practice in three general areas:  the Code of Operating Rules, the physical characteristics of the route on which the 
employee will operate or authorize train movements,  and the particularities of the equipment or control apparatus the employee is to use.  Lack of qualification or insufficient 
qualification in any one of these three areas renders the employee unqualified to perform the designated service unless performed as a student under the close, on sight 
supervision of a qualified employee.
The training shall be formal, documented, and consist of oral, written, and practical work, including time spent working the job under the close, on site supervision of a 
qualified employee who acts as a coach.

Specific job training must address two major areas: professional knowledge and the ability to apply that knowledge in practice.

Professional knowledge (theory) includes the following:
— General railway operation with particular emphasis on safety-critical activity:
— Principles of operation of their [discipline’s] safety management system;
— The roles and responsibilities of the key players involved in… operations;
— Appreciation of hazards, especially in relation to the risks involving railway operation and electric traction power supply
— Appropriate knowledge of safety-related tasks in respect to procedures and interfaces for: lines and [wayside] equipment; and rolling stock
— The environment. 

Ability to put this knowledge into practice includes the ability to apply the rules and specific equipment knowledge in routine, degraded and emergency situations and will 
require staff to be fully acquainted with: the method and principles for applying rules and procedures
In demonstrating their ability to apply their railroad knowledge, the training will emphasize the principles of the safety management system to avoid the introduction of any 
undue risk to people and process as well as a general ability to adapt to the different circumstances an individual may encounter.

This training needs to fit into a comprehensive competence management system to ensure that the individual competence of their staff involved is assessed and maintained. 
Additionally, training shall be provided, as necessary, to ensure that knowledge and skills are kept current, especially in relation to weaknesses or deficiencies in system or 
individual performance.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-11.1 - Operations - Professional competence

CFR Sections addressed by this CHSTP System Requirement
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CFR 217 - Railroad Operating Rules, Subpart A - General - 217.7:  Operating rules; filing and recordkeeping

Operating rules; filing and recordkeeping.
(a) …. Each Class I railroad …and each railroad providing commuter service in a metropolitan or suburban area that commences operations after 
November 21, 1994, shall file with the Administrator one copy of its code of operating rules, timetables, and timetable special instructions before it 
commences operations.

Basis of Equivalency

CFR 217 - Railroad Operating Rules, Subpart A - General - 217.9:  Program of operational tests and inspections; recordkeeping

Program of operational tests and inspections; recordkeeping.

    (a) Requirement to conduct operational tests and inspections. Each 
railroad to which this part applies shall periodically conduct 
operational tests and inspections to determine the extent of compliance 
with its code of operating rules, timetables, and timetable special 
instructions, specifically including tests and inspections sufficient to 
verify compliance with the requirements of subpart F of part 218 of this 
chapter, in accordance with a written program as required by paragraph 
(c) of this section.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.921:  Training 
and qualification program, general

a) When is training necessary and who must be trained? Employers 
shall establish and implement training and qualification programs for 
products subject to this subpart. These programs must meet the minimum 
requirements set forth in the [product Safety Plan] PSP and in Sec. Sec. 236.923 through 236.929 as appropriate, for the following personnel:
    (1) [Applies to Signal Maintainers]
    (2) Persons who dispatch train operations (issue or communicate any 
mandatory directive that is executed or enforced, or is intended to be 
executed or enforced, by a train control system subject to this 
subpart);
    (3) Persons who operate trains or serve as a train or engine crew 
member subject to instruction and testing under part 217 of this 
chapter, on a train operating in territory where a train control system 
subject to this subpart is in use;
    (4) [Applies to MW—Track]
    (5) The direct supervisors of persons listed in paragraphs (a)(1) through (a)(4) of this section.
    (b) What competencies are required? The employer's program must 
provide training for persons who perform the functions described in 
paragraph (a) of this section to ensure that they have the necessary knowledge and skills to effectively complete their duties related to processor-based 
signal and train control equipment.

Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.923:  Task 
analysis and basic requirements

(a) How must training be structured and delivered? As part of the 
program required by Sec. 236.921, the employer shall, at a minimum:
    (1) Identify the specific goals of the training program with regard 
to the target population (craft, experience level, scope of work, etc.), 
task(s), and desired success rate;
    (2) Based on a formal task analysis, identify the installation, 
maintenance, repair, modification, inspection, testing, and operating 
tasks that must be performed on a railroad's products. This includes the 
development of failure scenarios and the actions expected under such 
scenarios;
    (3) Develop written procedures for the performance of the tasks 
identified;
    (4) Identify the additional knowledge, skills, and abilities above 
those required for basic job performance necessary to perform each task;
    (5) Develop a training curriculum that includes classroom, 
simulator, computer-based, hands-on, or other formally structured 
training designed to impart the knowledge, skills, and abilities 
identified as necessary to perform each task;
    (6) Prior to assignment of related tasks, require all persons 
mentioned in Sec. 236.921(a) to successfully complete a training 
curriculum and pass an examination that covers the product and 
appropriate rules and tasks for which they are responsible (however, 
such persons may perform such tasks under the direct onsite supervision 
of a qualified person prior to completing such training and passing the 
examination);
    (7) Require periodic refresher training at intervals specified in 
the PSP that includes classroom, simulator, computer-based, hands-on, or 
other formally structured training and testing, except with respect to 
basic skills for which proficiency is known to remain high as a result 
of frequent repetition of the task; and
    (8) Conduct regular and periodic evaluations of the effectiveness of 
the training program specified in Sec. 236.923(a)(1) verifying the 
adequacy of the training material and its validity with respect to 
current railroads products and operations.
    (b) What training records are required? Employers shall retain 
records which designate persons who are qualified under this section until new
(a) How must training be structured and delivered? As part of the 
program required by Sec. 236.921, the employer shall, at a minimum:
    (1) Identify the specific goals of the training program with regard 
to the target population (craft, experience level, scope of work, etc.), 
task(s), and desired success rate;
    (2) Based on a formal task analysis, identify the installation, 
maintenance, repair, modification, inspection, testing, and operating 
tasks that must be performed on a railroad's products. This includes the 

Basis of Equivalency
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development of failure scenarios and the actions expected under such 
scenarios;
    (3) Develop written procedures for the performance of the tasks 
identified;
    (4) Identify the additional knowledge, skills, and abilities above 
those required for basic job performance necessary to perform each task;
    (5) Develop a training curriculum that includes classroom, 
simulator, computer-based, hands-on, or other formally structured 
training designed to impart the knowledge, skills, and abilities 
identified as necessary to perform each task;
    (6) Prior to assignment of related tasks, require all persons 
mentioned in Sec. 236.921(a) to successfully complete a training 
curriculum and pass an examination that covers the product and 
appropriate rules and tasks for which they are responsible (however, 
such persons may perform such tasks under the direct onsite supervision 
of a qualified person prior to completing such training and passing the 
examination);
    (7) Require periodic refresher training at intervals specified in 
the PSP that includes classroom, simulator, computer-based, hands-on, or 
other formally structured training and testing, except with respect to 
basic skills for which proficiency is known to remain high as a result 
of frequent repetition of the task; and
    (8) Conduct regular and periodic evaluations of the effectiveness of 
the training program specified in Sec. 236.923(a)(1) verifying the 
adequacy of the training material and its validity with respect to 
current railroads products and operations.
    (b) What training records are required? Employers shall retain 
records which designate persons who are qualified under this section until new designations are recorded or for at least 
one year after such persons leave applicable service. These records 
shall be kept in a designated location and be available for inspection 
and replication by FRA and FRA-certified State inspectors.
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.925:  Training 
specific to control office personnel

Training specific to control office personnel.

    Any person responsible for issuing or communicating mandatory 
directives in territory where products are or will be in use must be 
trained in the following areas, as applicable:
    (a) Instructions concerning the interface between the computer-aided 
dispatching system and the train control system, with respect to the 
safe movement of trains and other on-track equipment;
    (b) Railroad operating rules applicable to the train control system, 
including provision for movement and protection of roadway workers, 
unequipped trains, trains with failed or cut-out train control onboard 
systems, and other on-track equipment; and
    (c) Instructions concerning control of trains and other on-track 
equipment in case the train control system fails, including periodic 
practical exercises or simulations, and operational testing under part 
217 of this chapter to ensure the continued capability of the personnel 
to provide for safe operations under the alternative method of 
operation.

Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.927:  Training 
specific to locomotive engineers and other operating personnel

Training specific to locomotive engineers and other operating personnel.

    (a) What elements apply to operating personnel? Training provided 
under this subpart for any locomotive engineer or other person who 
participates in the operation of a train in train control territory must 
be defined in the PSP and the following elements must be addressed:
    (1) Familiarization with train control equipment onboard the 
locomotive and the functioning of that equipment as part of the system 
and in relation to other onboard systems under that person's control;
    (2) Any actions required of the onboard personnel to enable, or 
enter data to, the system, such as consist data, and the role of that 
function in the safe operation of the train;
    (3) Sequencing of interventions by the system, including pre-
enforcement notification, enforcement notification, penalty application 
initiation and post-penalty application procedures;
    (4) Railroad operating rules applicable to the train control system, 
including provisions for movement and protection of any unequipped 
trains, or trains with failed or cut-out train control onboard systems 
and other on-track equipment;
    (5) Means to detect deviations from proper functioning of onboard 
train control equipment and instructions regarding the actions to be 
taken with respect to control of the train and notification of 
designated railroad personnel; and
    (6) Information needed to prevent unintentional interference with 
the proper functioning of onboard train control equipment.
    (b) How must locomotive engineer training be conducted? Training 
required under this subpart for a locomotive engineer, together with required records, must be integrated into the program of training required by part 240 
of this chapter.
    (c) What requirements apply to full automatic operation? The 
following special requirements apply in the event a train control system 
is used to effect full automatic operation of the train:
    (1) The PSP must identify all safety hazards to be mitigated by the locomotive engineer.
    (2) The PSP must address and describe the training required with provisions for the maintenance of skills proficiency. As a minimum, the 
training program must:
    (i) As described in Sec. 236.923(a)(2), develop failure scenarios 
which incorporate the safety hazards identified in the PSP, including 
the return of train operations to a fully manual mode;
    (ii) Provide training, consistent with Sec. 236.923(a), for safe 
train operations under all failure scenarios and identified safety hazards that affect 
train operations;
    (iii) Provide training, consistent with Sec. 236.923(a), for safe 
train operations under manual control; and
    (iv) Consistent with Sec. 236.923(a), ensure maintenance of manual 
train operating skills by requiring manual starting and stopping of the 

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

train for an appropriate number of trips and by one or more of the 
following methods:
    (A) Manual operation of a train for a 4-hour work period;
    (B) Simulated manual operation of a train for a minimum of 4 hours 
in a Type I simulator as required; or
    (C) Other means as determined following consultation between the railroad and designated representatives of the affected employees and approved by 
the FRA. The PSP must designate the appropriate frequency when manual operation, starting, and stopping must be conducted, and the appropriate 
frequency of simulated manual operation.

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart A - General - 240.1:  Purpose and scope.

a) The purpose of this part is to ensure that only qualified persons operate a locomotive or train.
(b) This part prescribes minimum Federal safety standards for the eligibility, training, testing, certification and monitoring of all locomotive engineers to 
whom it applies. This part does not restrict a railroad from adopting and enforcing additional or more stringent requirements not inconsistent with this part.
(c) The qualifications for locomotive engineers prescribed in this part are pertinent to any person who operates a locomotive, unless that person is 
specifically excluded by a provision of this part, regardless of the fact that a person may have a job classification title other than that of locomotive 
engineer.

Basis of Equivalency

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.101:  Certification program required.

a) Each railroad subject to this part shall have in effect a written program for certifying the qualifications of locomotive engineers.
(b) Each railroad shall have such a program in effect prior to commencing operations.
(c) Each railroad shall have a certification program approved in accordance with §240.103 that includes:
(1) A procedure for designating any person it determines to be qualified as a supervisor of locomotive engineers that complies with the criteria established 
in §240.105;
(2) A designation of the classes of service that it determines will be used in compliance with the criteria established in §240.107;
(3) A procedure for evaluating prior safety conduct that complies with the criteria established in §240.109;
(4) A procedure for evaluating visual and hearing acuity that complies with the criteria established in §240.121;
(5) A procedure for training that complies with the criteria established in §240.123;
(6) A procedure for knowledge testing that complies with the criteria established in §240.125;
(7) A procedure for skill performance testing that complies with the criteria established in §240.127; and
(8) A procedure for monitoring operational performance that complies with the criteria established in §240.129.

Basis of Equivalency

Interfaces between other CHSTP System Requirements and this one, with comment
Operations—Professi0onal Competences7-11.1 7-11.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Book of RulesNORAC Rule A, Required Books Model for content, but not for presentation

TimetableAmtrak NEC Special Instructions Model for content, but not for presentation
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The CHSTP operating language is North American English. All safety-sensitive communications and mandatory directives will be in English.

North American English is designated as the Operating Language for CHSTP.  All safety sensitive communications shall be in English. Training materials and public 
information communications may be multi-lingual depending on location and need

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-11.2 - Operations - Linguistic competence

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI INF_4.6 : 
TSI Incorporation Comment

Professional competences
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CHSTP is an equal opportunity employer. CHSTP selection and training process must be comprehensive and proven. Where there is proven technology there is proven 
training that can either be adapted or further refined and improved. Operations selection and training must designed, implemented, and conducted in accordance with 
applicable federal and state laws. Some operations work assignments require specific competences, skills, and medical clearance. The objective of training is superior safety 
performance and sustained operational excellence. This is rarely achieved by simply copying what someone else has done, but existing successful programs give CHSTP 
the opportunity to mirror other property’s success and build on that success for even better results. The specific competences relate to a demonstrated proficiency in the 
Code of Operating Rules, the physical characteristics of the railroad and the ability to operate the machinery or apparati associated with the job assignment. A physical 
examination will be required of operations employees to assess their general health and physical condition, vision and hearing acuity, and also to measure specific physical 
competence to perform the job to which the applicant aspires.
Drug & Alcohol testing shall be a part of the application and employment condition. A drug-free environment is necessary for a safe operation. No employee may use or 
possess alcohol or any controlled substance while assigned by a railroad to perform service. An applicant and employee must remain drug free to be employed or remain 
employed.
Remedial or refresher training will be developed and deployed to address any deficiencies in individual or system performance.
Periodic physical examinations and requalification on the Code of Operating Rules and Physical Characteristics are required. In particular, for those staff undertaking the task 
of [operating] a train, re-assessment of competence shall be undertaken at least on an annual basis. In the case of a locomotive engineer, the engineer shall be given at 
least one unannounced operational monitoring observation by a qualified supervisor of locomotive engineers semi-annually.

 CHSTP is an equal opportunity employer. The selection and training process will be conducted in accordance with all federal and state laws pertaining to employment.  
CHSTP is, first of all, a railroad and as such, will meet the requirements of railroad law, to include, among other things, The Railway Labor Act, the Federal Employees 
Liability Act and the Railroad Retirement Act.

The framework for selection, education, and training of operations employees shall mirror the provisions of 49 CFR 240, Qualification and Certification of Locomotive 
Engineers. Conductors and other on-train employees, as well as train dispatchers and other employees who issue authorities for train movements shall be formally certified 

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-11.3 - Operations - Initial and ongoing assessment of staff

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
217.991 7-11.3 INF_4.6Operations - Initial and ongoing assessment of staff Professional competences

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.1 7-11.3 INF_4.6Operations - Initial and ongoing assessment of staff Professional competences

240.101 INF_4.6 Professional competences

240.109 INF_4.6 Professional competences

240.117 INF_4.6 Professional competences

240.119 INF_4.6 Professional competences

240.121 INF_4.6 Professional competences

240.123 INF_4.6 Professional competences

240.125 INF_4.6 Professional competences

240.127 INF_4.6 Professional competences

240.129 INF_4.6 Professional competences
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in their respective jobs according to a program with similar component elements as the certification process for engineers.

Basic training throughout the operations department whether it pertains to engineers and on train employees or to those employees who authorize train movements rests on 
four foundations:
1. Safety—the basic condition of employment, the understanding of how to work in the railroad environment without injury to self or others, without destruction to equipment 
or property
2 The Code of Operating Rules—learning them and learning their practical applications
3. Route Knowledge—the physical characteristics and speeds associated with the route
4. Knowledge of the equipment or control apparatus
The minimum age for employment in any of the operations job categories shall be 18. Students may be accepted at age 17.5 years, but shall not perform covered service 
without supervision until their 18th birthday.
Best practices among railroads, including railroads beyond US borders may be used and adapted in formulating training programs, provided that such programs conform to 
existing regulations or are covered by a Rule of Particular Applicability.  The end result must be a system where selection and training forms a cohesive program that 
continually sharpens an employee’s tactical skills and safety performance.

After the successful completion of training and qualification, employee will be issued both a certificate and a credential reflecting the employee’s competence and 
qualification.  This process will be similar to the process of issuing a “drivers license.”

CFR Sections addressed by this CHSTP System Requirement
CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart A - General - 240.1:  Purpose and scope.

Qualification and Certification of Locomotive Engineers

Applies/ Will Comply

Basis of Equivalency
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CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.101:  Certification program required.

Certification Program Required
(a) [N/A]
    (b) A railroad commencing operations after September 17, 1991, shall 
have such a program in effect prior to commencing operations.
    (c) After the pertinent date…each railroad shall have a certification program 
approved in accordance with Sec. 240.103 that includes:
    (1) A procedure for designating any person it determines to be 
qualified as a supervisor of locomotive engineers that complies with the 
criteria established in Sec. 240.105;
    (2) A designation of the classes of service that it determines will 
be used in compliance with the criteria established in Sec. 240.107;
    (3) A procedure for evaluating prior safety conduct that complies 
with the criteria established in Sec. 240.109;
    (4) A procedure for evaluating visual and hearing acuity that 
complies with the criteria established in Sec. 240.121;
    (5) A procedure for training that complies with the criteria 
established in Sec. 240.123;
    (6) A procedure for knowledge testing that complies with the 
criteria established in Sec. 240.125;
    (7) A procedure for skill performance testing that complies with the 
criteria established in Sec. 240.127; and
    (8) A procedure for monitoring operational performance that complies 
with the criteria established in Sec. 240.129.

The same principles apply to on train employees and train dispatchers

Basis of Equivalency
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CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.109:  General criteria for eligibility based on prior safety conduct.

    (a) Each railroad's program shall include criteria and procedures to implement this section.
    (b) A railroad shall evaluate the prior safety conduct of any person it is considering for qualification as a locomotive engineer and the program shall 
require that a person is ineligible if the person has an adverse record of prior safety conduct as provided for in Sec. 240.115, 
Sec. 240.117, or Sec. 240.119.
    (c) The program shall require evaluation of data which reflect the person's prior safety conduct as a railroad employee and the person's prior safety 
conduct as an operator of a motor vehicle, provided that there is relevant prior conduct. The information to be evaluated shall 
include:
    (1) [N/A]
    (2) The relevant data furnished by any other railroad formerly employing the person; and
    (3) The relevant data furnished by any governmental agency with pertinent motor vehicle driving records.
    (d) The railroad's process for evaluating information concerning prior safety conduct shall be designed to conform wherever necessary with the 
procedural requirements of Sec. 240.111, Sec. 240.113, Sec. 240.115, Sec. 240.117, Sec. 240.119, and Sec. 240.217.
    (e) When eva1uating a person's motor vehicle driving record or a person's railroad employment record, a railroad shall not consider information 
concerning motor vehicle driving incidents or prior railroad safety conduct that
    (1) Occurred prior to the effective date of this rule; or
    (2) Occurred at a time other than that specifically provided for in Sec. 240.115, Sec. 240.117 or Sec. 240.119 of this subpart.
    (f) A railroad's program shall provide a candidate for certification or recertification a reasonable opportunity to review and comment in 
writing on any record which contains information concerning the person's prior safety conduct, including information pertinent to determinations required 
under Sec. 240.119 of this subpart, if the railroad believes the record contains information that could be sufficient to render the person ineligible for 
certification under this subpart.
    (g) The opportunity for comment shall be afforded to the person prior to the railroad's rendering its eligibility decision based on that information. Any 
responsive comment furnished shall be retained by the railroad in accordance with Sec. 240.215 of this part.
    (h) The program shall include a method for a person to advise the railroad that he or she has never been a railroad employee or obtained a license to 
drive a motor vehicle. Nothing in this section shall be construed as imposing a duty or requirement that a person have prior railroad employment 
experience or obtain a motor vehicle driver's license in order to become a certified locomotive engineer.

Applies/ Will Comply

The same principles apply to on train employees and train dispatchers.

Basis of Equivalency

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.117:  Criteria for consideration of operating rules compliance data.

    (a) Each railroad's program shall include criteria and procedures for implementing this section.
    (b) A person who has demonstrated a failure to comply, as described in paragraph (e) of this section, with railroad rules and practices for the safe 
operation of trains shall not be currently certified as a locomotive engineer.

     (f)(2) A violation of one or more operating rules or practices described in paragraph (e)(1) through (e)(5) of this section that occurs during a properly 
conducted operational compliance test subject to the provisions of this chapter shall be counted in determining the periods 
of ineligibility described in paragraph (g) of this section.
Applies/ Will Comply

The same principles apply to on train employees and train dispatchers

Basis of Equivalency
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CFR 217 - Railroad Operating Rules, Subpart Appendix A - 217.991:  Appendix A

Program of Operational Tests and inspections; Recordkeeping
(a) Requirement to conduct operational tests and inspections. Each 
railroad to which this part applies shall periodically conduct 
operational tests and inspections to determine the extent of compliance 
with its code of operating rules, timetables, and timetable special 
instructions, specifically including tests and inspections sufficient to 
verify compliance with the requirements of subpart F of part 218 of this 
chapter, in accordance with a written program as required by paragraph 
(c) of this section.�Applies/ Will Comply

The same principles apply to all operating employees who perform service covered by the Code of Operating Rules.

Basis of Equivalency

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.119:  Criteria for consideration of data on substance abuse disorders and alcohol/drug rules compliance.

Criteria for Consideration of data on substance abuse disorders 
And Alcohol/drug rules compliance.

    (a) Each railroad's program shall include criteria and procedures 
for implementing this section.
    (b) Fitness requirement. (1) A person who has an active substance 
abuse disorder shall not be currently certified as a locomotive engineer.
�Applies/ Will Comply

The same principles apply to all operating employees who perform service covered by the Code of Operating Rules

Basis of Equivalency
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CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.121:  Criteria for vision and hearing acuity data.

Criteria for Vision and Hearing Acuity Data

(c) Except as provided in paragraph (e), each person shall have visual acuity that meets or exceeds the following thresholds:
    (1) For distant viewing either
    (i) Distant visual acuity of at least 20/40 (Snellen) in each eye without corrective lenses or
    (ii) Distant visual acuity separately corrected to at least 20/40 (Snellen) with corrective lenses and distant binocular acuity of at least 20/40 (Snellen) in 
both eyes with or without corrective lenses;
    (2) A field of vision of at least 70 degrees in the horizontal meridian in each eye; and
    (3) The ability to recognize and distinguish between the colors of railroad signals as demonstrated by successfully completing one of the tests in 
appendix F to this part.
(d) Except as provided in paragraph (e) of this section, each person shall have hearing acuity that meets or exceeds the following thresholds when tested 
by use of an audiometric device (calibrated to American National Standard Specification for Audiometers, S3.6-1969): the person does not have an 
average hearing loss in the better ear greater than 40 decibels at 500Hz, 1,000 Hz, and 2,000 Hz with or without use of a hearing aid.
    (e) A person not meeting the thresholds in paragraphs (c) and (d) of this section shall, upon request, be subject to further medical evaluation by a 
railroad's medical examiner to determine that person's ability to safely operate a locomotive. �Applies/ Will Comply

The same principles apply to all operating employees who perform service covered by the Code of Operating Rules

Basis of Equivalency
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CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.123:  Criteria for initial and continuing education.

Criteria for initial and Continuing Education

(b) A railroad shall provide for the continuing education of certified locomotive engineers to ensure that each engineer maintains the necessary 
knowledge, skill and ability concerning personal safety, operating rules and practices, mechanical condition of equipment, methods of safe train handling 
(including familiarity with physical characteristics as determined by a qualified Designated Supervisor of 
Locomotive Engineers), and relevant Federal safety rules.
  (c) A railroad that elects to train a previously untrained person to 
be a locomotive engineer shall provide initial training which, at a 
minimum:
    (1) Is composed of classroom, skill performance, and familiarization 
with physical characteristics components;
    (2) Includes both knowledge and performance skill testing;
    (3) Is conducted under the supervision of a qualified class instructor;
    (4) Is subdivided into segments or periods of appropriate duration 
to effectively cover the following subject matter areas:
    (i) Personal safety,
    (ii) Railroad operating rules,
    (iii) Mechanical condition of equipment,
    (iv) Train handling procedures (including use of locomotive and 
train brake systems),
    (v) Familiarization with physical characteristics including train 
handling, and
    (vi) Compliance with Federal regulations;
    (5) Is conducted so that the performance skill component shall
    (i) Be under the supervision of a qualified instructor engineer 
located in the same control compartment whenever possible;
    (ii) Place the student engineer at the controls of a locomotive for 
a significant portion of the time; and
    (iii) Permit the student to experience whatever variety of types of 
trains are normally operated by the railroad.
    (d) Pursuant to paragraphs (b) and (c) of this section, a person may 
acquire familiarity with the physical characteristics of a territory 
through the following methods if the specific conditions included in the 
description of each method are met. The methods used by a railroad for 
familiarizing its engineers with new territory while starting up a new 
railroad, starting operations over newly acquired rail lines, or 
reopening of a long unused route, shall be described in the railroad's 
locomotive engineer qualification program required under this part and 
submitted according to the procedures described in Appendix B 
    (1) [N/A]
    (2) Failing to obtain familiarization training from the previous 
owner, opening a new rail line, or reopening an unused route would 
require that the engineer(s) obtain familiarization through other 
methods. Acceptable methods of obtaining familiarization
include using hyrail trips or initial lite locomotive trips in 

Basis of Equivalency
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compliance with what is specified in the railroad's locomotive engineer 
qualification program required under this part and submitted according 
to the procedures described in Appendix B to this part.
�Applies/ Will Comply

The same principles apply to all operating employees who perform service covered by the Code of Operating Rules

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.125:  Criteria for testing knowledge.

Criteria for Testing Knowledge
    (b) A railroad shall have procedures for testing a person being 
evaluated for qualification as a locomotive engineer in either train or 
locomotive service to determine that the person has sufficient knowledge 
of the railroad's rules and practices for the safe operation of trains.
    (c) The testing methods selected by the railroad shall be:
    (1) Designed to examine a person's knowledge of the railroad's rules 
and practices for the safe operation of trains;
    (2) Objective in nature;
    (3) Administered in written form;
    (4) Cover the following subjects:
    (i) Personal safety practices;
    (ii) Operating practices;
    (iii) Equipment inspection practices;
    (iv) Train handling practices including familiarity with the 
physical characteristics of the territory; and
    (v) Compliance with Federal safety rules;
    (5) Sufficient to accurately measure the person's knowledge of the 
covered subjects; and
    (6) Conducted without open reference books or other materials except 
to the degree the person is being tested on his or her ability to use such reference books or materials.
    (d) The conduct of the test shall be documented in writing and the documentation shall contain sufficient information to identify the relevant facts relied 
on for evaluation purposes.�Applies/ Will Comply

The same principles apply to all operating employees who perform service covered by the Code of Operating Rules

Basis of Equivalency
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CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.127:  Criteria for examining skill performance.

Criteria for Examining Skill Performance
(a)….
(b) A railroad shall have procedures for examining the performance 
skills of a person being evaluated for qualification as a locomotive 
engineer in either train or locomotive service to determine whether the 
person has the skills to safely operate locomotives and/or trains, 
including the proper application of the railroad's rules and practices 
for the safe operation of locomotives or trains, in the most demanding class or type of service that the person will be permitted to perform.

 (c) The testing procedures selected by the railroad shall be:

    (1) Designed to examine a person's skills in safely operating 
locomotives or trains including the proper application of the railroad's 
rules and practices for the safe operation of locomotives or trains when 
performing the most demanding class or type of service that the person 
will be permitted to perform;

    (2) Conducted by a Designated Supervisor of Locomotive Engineers, 
who does not need to be qualified on the physical characteristics of the 
territory over which the test will be conducted;

    (3) Cover the following subjects during the test period
    (i) Operating practices;
    (ii) Equipment inspection practices;
    (iii) Train handling practices; and
    (iv) Compliance with Federal safety rules;

    (4) Be of sufficient length to effectively evaluate the person's 
ability to operate trains; and

    (5) Conducted when the person either
    (i) Is at the controls of the type of train normally operated on 
that railroad or segment of railroad ….
    (ii) Is at the controls of a Type I or Type II simulator programmed 
to replicate the responsive behavior of the type of train normally 
operated on that railroad or segment of railroad… 

(d) The conduct of the test shall be documented in writing by the 
designated supervisor and the documentation shall contain:

    (1) The relevant facts concerning the train being operated;
    (2) The constraints applicable to its operation; and
    (3) The factors observed and relied on for evaluation purposes by 
the designated supervisor.
�Applies/ Will Comply

Basis of Equivalency
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The same principles apply to all operating employees who perform service covered by the Code of Operating Rules
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CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.129:  Criteria for monitoring operational performance of certified engineers.

Criteria for Monitoring Operational Performance of Certified Engineers
(a)….
(b) A railroad shall have procedures for monitoring the operational 
performance of those it has determined as qualified as a locomotive engineer in either train or locomotive service.
 (c) The procedures shall:
    (1) Be designed to determine that the person possesses and routinely 
employs the skills to safely operate locomotives and/or trains, 
including the proper application of the railroad's rules and practices 
for the safe operation of locomotives and trains;
    (2) Be designed so that each engineer shall be annually monitored by 
a Designated Supervisor of Locomotive Engineers, who does not need to be 
qualified on the physical characteristics of the territory over which 
the operational performance monitoring will be conducted;
    (3) Be designed so that the locomotive engineer is either 
accompanied by the designated supervisor for a reasonable length of time 
or has his or her train handling activities electronically recorded by a 
train operations event recorder;
(d) The procedures may be designed so that the locomotive engineer 
being monitored either:
    (i) Is at the controls of the type of train normally operated on 
that railroad or segment of railroad … or
    (ii) Is at the controls of a Type I or Type II simulator programmed 
to replicate the responsive behavior of the type of train normally 
operated on that railroad or segment of railroad …
(e) The testing and examination procedures selected by the railroad 
for the conduct of a monitoring program shall be:
    (1) Designed so that each locomotive engineer shall be given at least one unannounced test each calendar year.
    (2) Designed to test engineer compliance with provisions of the 
railroad's operating rules that require response to signals that display 
less than a ``clear'' aspect, if the railroad operates with a signal 
system that must comply with part 236 of this chapter;
    (3) Designed to test engineer compliance with provisions of the 
railroad's operating rules, timetable or other mandatory directives that 
require affirmative response by the locomotive engineer to less 
favorable conditions than that which existed prior to initiation of the 
test;
    (4) Designed to test engineer compliance with provisions of the 
railroad's operating rules, timetable or other mandatory directives 
violation of which by engineers were cited by the railroad as the cause 
of train accidents or train incidents in accident reports filed in 
compliance with part 225 of this chapter in the preceding calendar year;
    (5) Designed so that the administration of these tests is 
effectively distributed throughout whatever portion of a 24-hour day 
that the railroad conducts its operations; and
    (6) Designed so that individual tests are administered without prior notice to the engineer being tested.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

�Applies/ Will Comply

The same principles apply to all operating employees who perform service covered by the Code of Operating Rules

TSI INF_4.6 : 

Mirrors CFR, with less detail than the CFR.  CHSTP requirement and guidance follows the CFR as the more specific requirements, but extends the certification 
process to conductors, trainmen, yardmasters, and train dispatchers on CHSTP

TSI Incorporation Comment
Professional competences

Interfaces between this CHSTP System Requirement and others, with comment
Infrastructure—Professional Competences7-11.3 3-35>>

Rolling Stock—Professional Competences7-11.3 5-14.42>>

Operations—Professi0onal Competences7-11.3 7-11.1>>
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This section is redundant and is covered in 7-13 OPS—Health and Safety Conditions. See 7-13.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-12 - Operations - Health and Safety Conditions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI OPS_4.6 : 
TSI Incorporation Comment

Professional competences

Interfaces between other CHSTP System Requirements and this one, with comment
Interface with Ops – Roadway Worker Protection7-12 5-06.3<<
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This requirement has been incorporated into 7-12.2 Operations—Recommended Criteria for Approval of Occupational Doctors and Medical Organizations.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-12.1 - Operations - Introduction

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI OPS_4.6.1 : 
TSI Incorporation Comment

Professional competence

TSI OPS_4.6.1.1 : 
TSI Incorporation Comment

Professional knowledge

TSI OPS_4.6.1.2 : 
TSI Incorporation Comment

Ability to put this knowledge into practice
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Staff performing safety critical tasks must have the appropriate fitness to perform those tasks safely.
CHSTP shall set up and document the process that is put in place to meet the medical, psychological and health requirements for their staff within their Safety Management 
System.
Staff must not perform safety critical work while vigilance is impaired by substances such as alcohol, drugs or psychotropic medication.
CHSTP shall have procedures in place to control the risk that staff report for duty or perform service under the influence of such substances, or consume such substances 
while on duty.

Employees are subject to regular and special medical examinations.  These examinations must be conducted by a licensed medical examiner who is licensed as a doctor of 
medicine or doctor of osteopathy within the definition of 49 CFR 240 Subpart A, 240.7 who is licensed to practice in the State of California.
CHSTP must document the process that is put in place to meet the medical, psychological, and health requirements for their staff.  Rhis process becomes an integral part of 
the CHSTP Safety Management System.
CHSTP will implement a program for control of alcohol and drug use that conforms to 49 CFR 219 and includes provisions for pre-employment testing, testing for probable 
cause and reasonable suspicion, and random drug testing.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-12.2 - Operations - Recommended criteria for approval of 
occupational doctors and medical organizations

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.1 7-12.2 INF_4.7Operations - Recommended criteria for approval of 

occupational doctors and medical organizations
Health and safety conditions
Health and safety conditions are dealt with 

OPS_4.6.2 Linguistic competence

OPS_4.6.2.1 Principles

OPS_4.7.1 Introduction

240.7 INF_4.7 Health and safety conditions

OPS_4.6.2 Linguistic competence

OPS_4.6.2.1 Principles

OPS_4.7.1 Introduction

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart A - General - 240.1:  Purpose and scope.

Applies/ Will Comply
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart A - General - 240.7:  Definitions.

Medical examiner means a person licensed as a doctor of medicine or doctor of osteopathy. A medical examiner can be a qualified full-time salaried 
employee of a railroad, a qualified practitioner who contracts with the railroad on a fee-for-service or other basis, or a qualified practitioner designated by 
the railroad to perform functions in connection with medical evaluations of employees. As used in this rule, the medical examiner owes a duty to the 
railroad to make an honest and fully informed evaluation of the condition of an employee.

Basis of Equivalency

TSI OPS_4.6.2 : 
TSI Incorporation Comment

Linguistic competence

TSI OPS_4.6.2.1 : 
TSI Incorporation Comment

Principles

TSI OPS_4.7.1 : 

Equivalent to 49 CFR 219
TSI Incorporation Comment

Introduction

TSI INF_4.7 : 

Equivalent to the definition in 
49 CFR 240

TSI Incorporation Comment
Health and safety conditions

Interfaces between this CHSTP System Requirement and others, with comment
Operations—Criteria for Approval of Psychologists Involved in Psychological Assessment7-12.2 7-12.3>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

TTSIAmtrak NEC R-S1 Employee Physical Examina

NORAC Rule GNORAC Rule G—Drugs and Alcohol Prohibits the possession, use, or being under the 
influence of alcoholic beverages or intoxicants—or the 
possession, use or sale of a drug, narcotic, or other 
controlled substance

R-S1 Employee PhysicalAmtrak NEC TTSI R-S1 Employee Physical Examina

Rule G Drugs and 
Alcohol

NORAC Operating Rules Rule G Drugs and Alcohol Prohibits the possession, use, or being under the 
influence of alcoholic beverages or intoxicants—or the 
possession, use or sale of a drug, narcotic, or other 
controlled substance
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Interfaces between other CHSTP System Requirements and this one, with comment
Operations—Recommended Criteria for Approval of Occupational Doctors7-12.2 7-12.3<<
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Psychologists involved in psychological assessment must be certified and recognized by the State of California.

A licensed psychologist shall be involved in the design or selection of standardized tests and evaluation criteria.  Such a person must be familiar with railroad work and the 
railroad environment 
In the application of the CHSTP programs for Control of Drugs and Alcohol and Certification of Locomotive Engineers, a licensed psychologist may perform the duties of an 
Employee Assistance Program ( EAP)Counselor, but an EAP Counselor need not be a licensed psychologist as long as the requirements in 49 CFR 240 are met.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-12.3 - Operations - Criteria for approval of psychologists involved in 
psychological assessment and psychological assessment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.7 7-12.3 INF_4.7Operations - Criteria for approval of psychologists 

involved in psychological assessment and 
psychological assessment

Health and safety conditions
Health and safety conditions are dealt with 
compliance with requirements of section 4.2, 

OPS_4.6.3 Initial and ongoing assessment of staff

OPS_4.6.3.1 Basic elements

OPS_4.6.3.2 Analysis of training needs

OPS_4.6.3.2.1 Development of the analysis of training needs

OPS_4.6.3.2.2 Updating the analysis of training needs

OPS_4.6.3.2.3 Specific elements for traincrew and auxiliary staff

OPS_4.6.3.2.3.1 Route knowledge

OPS_4.6.3.2.3.2 Knowledge of rolling stock

OPS_4.6.3.2.3.3 Auxiliary Staff

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart A - General - 240.7:  Definitions.

Definitions
EAP Counselor means a person qualified by experience, education, or training to counsel people affected by substance abuse problems and to evaluate 
their progress in recovering from or controlling such problems. An EAP Counselor can be a qualified full-time salaried employee of a railroad, a qualified 
practitioner who contracts with the railroad on a fee-for-service or other basis, or a qualified physician designated by the railroad to perform functions in 
connection with alcohol or substance abuse evaluation or counseling. As used in this rule, the EAP Counselor owes a duty to the railroad to make an 
honest and fully informed evaluation of the condition and progress of an employee.

�Applies/Will Comply

Basis of Equivalency
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Other Regulations / Guidance

TSI OPS_4.6.3 : 
TSI Incorporation Comment

Initial and ongoing assessment of staff

TSI OPS_4.6.3.1 : 
TSI Incorporation Comment

Basic elements

TSI OPS_4.6.3.2 : 
TSI Incorporation Comment

Analysis of training needs

TSI OPS_4.6.3.2.1 : 
TSI Incorporation Comment

Development of the analysis of training needs

TSI OPS_4.6.3.2.2 : 
TSI Incorporation Comment

Updating the analysis of training needs

TSI OPS_4.6.3.2.3 : 
TSI Incorporation Comment

Specific elements for traincrew and auxiliary staff

TSI OPS_4.6.3.2.3.1 : 
TSI Incorporation Comment

Route knowledge

TSI OPS_4.6.3.2.3.2 : 
TSI Incorporation Comment

Knowledge of rolling stock

TSI OPS_4.6.3.2.3.3 : 
TSI Incorporation Comment

Auxiliary Staff

TSI INF_4.7 : 
TSI Incorporation Comment

Health and safety conditions
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Interfaces between this CHSTP System Requirement and others, with comment
Operations—Recommended Criteria for Approval of Occupational Doctors7-12.3 7-12.2>>

Interfaces between other CHSTP System Requirements and this one, with comment
Auxiliary Staff7-12.3 5-07.12<<

Operations—Criteria for Approval of Psychologists Involved in Psychological Assessment7-12.3 7-12.2<<

Verify auxiliary staff.7-12.3 5-07.11<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

OPERATING RULESNORAC Rule G—Drugs and Alcohol Prohibits the possession, use, or being under the 
influence of alcoholic beverages or intoxicants—or the 
possession, use or sale of a drug, narcotic, or other 
controlled substance
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Employees in the following classes must satisfactorily pass a pre-employment and regular or special periodic physical examination: Train and Engine Service, Assistant Chief 
Dispatchers, Train Dispatchers, Load Dispatchers, Power Directors and employees who operate self-propelled on track vehicles and others who may be directed by their 
immediate supervisors. All pre-employment, periodic, and special physicals shall include a drug screen.
Periodic examinations are required as follows:
Locomotive Engineers: Annually regardless of age
All Others mentioned above: Every three (3) years, until age 50
Every two (2) years, age 50-59
Annually—age 60 and older
Employees who have not performed service as a result of furlough, illness, accident or injury are subject to a special periodical medical examination according to the 
judgment of the Medical Department.
Employees must notify the railroad’s Medical Department of any condition not already on record with the railroad which could impair their ability to perform their duties. This 
notification is to be made immediately upon the employee receiving knowledge of the condition and is not limited to conditions discovered in required physical examinations.

The objective of the entry physical and subsequent physicals is to ensure that employees are physically and psychologically fit to perform service and remain so. CHSTP 
must have an FRA-approved program in force that insures and documents the fact that the employee is physically and psychologically fit to perform service upon entry into 
service and at regular intervals thereafter. Another objective is the control of drug and alcohol use.  CHSTP will submit both a drug and alcohol control program and an 
engineer certification program to FRA for approval. CHSTP must document the process that is put in place to meet the medical, psychological, and health requirements for 
their staff.  This process becomes an integral part of the CHSTP Safety Management System.(See 7-13 Health and Safety Conditions).

Minimum content of the pre-employment medical examination shall cover: a general medical examination, examinations of sensory functions (vision, hearing, and color 
perception), urine or blood analysis for the detection of diabetes mellitus and other conditions as indicated by the clinical
examination; and the screening for drug abuse.

The aim of the psychological assessment is to support CHSTP in the appointment and management of staff who have the cognitive, psychomotor,  behavioral and 
personality capabilities to perform the duties of their position safely. In determining the content of the psychological assessment the psychologist shall, as a minimum, take 
the following criteria into account relevant to the requirements of each safety function: cognitive, attention and concentration, memory, perceptive capability, reasoning, 
communication, psychomotor, speed of reaction, gestured co-ordination behavioral and personality:factors, emotional self control, behavioral reliability, autonomy, and 
conscientiousness  If the psychologist omits any of the above, the respective decision must be justified and documented

The minimum content of the periodic medical examination of an active employee must include a general medical examination, an examination of sensory functions (vision, 
hearing, color perception), urine or blood analysis for the detection of diabetes mellitus and other conditions as indicated by the clinical examination;and screening for drug 
abuse where clinically indicated

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-12.4 - Operations - Medical examinations and psychological 
assessments

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
219.1 7-12.4 INF_4.7Operations - Medical examinations and 

psychological assessments
Health and safety conditions
Health and safety conditions are dealt with 

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.121 7-12.4 INF_4.7Operations - Medical examinations and 

psychological assessments
Health and safety conditions
Health and safety conditions are dealt with 
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Besides the periodic medical examination, an additional specific medical examination and/or psychological assessment shall be performed where there is reasonable ground 
for doubting the medical or psychological fitness of a member of staff or reasonable suspicion of use of drugs of abuse or abuse or inappropriate use of alcohol. This would 
be the case especially after an incident or accident caused by human error on the part of the individual.

The employer must request a medical examination after any sickness absence exceeding 30 days. In suitable cases such an examination can be limited to an assessment by 
the occupational doctor based on available medical information indicating that the employee’s fitness for work has not been affected.

CHSTP must develop, submit to FRA for approval, and put systems in place to ensure that such additional examinations and assessments are undertaken as appropriate.

Besides the periodic medical examination, an additional specific medical examination and/or psychological assessment shall be performed where there is reasonable ground 
for doubting the medical or psychological fitness of a member of staff or reasonable suspicion of drug use or inappropriate use of alcohol. The employee must request a 
medical examination after any sickness absence exceeding 30 days. In suitable cases such an examination can be limited to an assessment by the occupational doctor 
based on available medical information indicating that

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 219 - Control Of Alcohol And Drug Use, Subpart A - General - 219.1:  Purpose and scope

For the purposes of pre-employment testing only, the term “covered employee” includes a person applying to perform covered service in the United States.
Applies/Will Comply

Basis of Equivalency

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.121:  Criteria for vision and hearing acuity data.

(a) Each railroad's program shall include criteria and procedures implementing this section.
(b) Fitness requirement. In order to be currently certified as a locomotive engineer, except as permitted by paragraph (e) of this section, a person's vision 
and hearing shall meet or exceed the standards prescribed in this section and appendix F to this part. It is recommended that each test conducted 
pursuant to this section should be performed according to any directions supplied by the manufacturer of such test and any American National Standards 
Institute (ANSI) standards that are applicable.
(c) Except as provided in paragraph (e), each person shall have visual acuity that meets or exceeds the following thresholds:
(1) For distant viewing either
(i) Distant visual acuity of at least 20/40 (Snellen) in each eye without corrective lenses or
(ii) Distant visual acuity separately corrected to at least 20/40 (Snellen) with corrective lenses and distant binocular acuity of at least 20/40 (Snellen) in 
both eyes with or without corrective lenses;
(2) A field of vision of at least 70 degrees in the horizontal meridian in each eye; and
(3) The ability to recognize and distinguish between the colors of railroad signals as demonstrated by successfully completing one of the tests in appendix 
F to this part.
(d) Except as provided in paragraph (e) of this section, each person shall have hearing acuity that meets or exceeds the following thresholds when tested 
by use of an audiometric device (calibrated to American National Standard Specification for Audiometers, S3.6–1969): the person does not have an 
average hearing loss in the better ear greater than 40 

Applies/Will Comply

Basis of Equivalency
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Other Regulations / Guidance

TSI INF_4.7 : 

Will incorporate this into the CHSTP requirement
TSI Incorporation Comment

Health and safety conditions

Interfaces between this CHSTP System Requirement and others, with comment
Operations Health & Safety Conditions7-12.4 7-13>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Operating RulesNORAC Rule G Drugs and Alcohol

TTSIAmtrak NEC G-S1 Alcohol and Drug Testing

G-S1 Alcohol and Drug Amtrak NEC TTSI G-S1 Alcohol and Drug Testing

R-S1 Employee PhysicalAmtrak NEC TTSI R-S1 Employee Physical Examina

Rule G Drugs and AlcohNORAC Operating Rules Rule G Drugs and Alcohol

Rule U, Reporting MedicNORAC Operating Rules Rule U, Reporting Medical Conditi
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CHSTP will develop, implement, and maintain suitable medical criteria relating to vision and hearing that are relevant to the specific job so that employees are sufficiently 
physically fit to perform their job duties safely

General Requirements
Staff shall not perform service if they suffer from medical conditions, or take medical treatment, that are likely to cause sudden loss of consciousness, impairment of 
awareness or concentration, sudden incapacity, impairment of balance or coordination or significant limitation of mobility.
Each person shall have visual acuity that meets or exceeds the following thresholds:  for distant viewing either distant visual acuity of at least 20/40 (Snellen) in each eye 
without corrective lenses or distant visual acuity separately corrected to at least 20/40 (Snellen) with corrective lenses and distant binocular acuity of at least 20/40 (Snellen) 
in both eyes with or without corrective lenses;
Each person will have a field of vision of at least 70 degrees in the horizontal meridian in each eye; and the ability to recognize and distinguish between the colors of railroad 
signals as demonstrated by successfully completing one of the tests for color perception..
Each person shall have hearing acuity that meets or exceeds the following thresholds when tested by use of an audiometric device (calibrated to American National Standard 
Specification for Audiometers, S3.6–1969): the person does not have an average hearing loss in the better ear greater than 40 decibels at 500Hz, 1,000 Hz, and 2,000 Hz 
with or without use of a hearing aid.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-12.5 - Operations - Medical requirements

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.121 7-12.5 INF_4.7Operations - Medical requirements Health and safety conditions

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.121:  Criteria for vision and hearing acuity data.

a) Each railroad's program shall include criteria and procedures implementing this section.
(b) Fitness requirement. In order to be currently certified as a locomotive engineer, except as permitted by paragraph (e) of this section, a person's vision 
and hearing shall meet or exceed the standards prescribed in this section and appendix F to this part. It is recommended that each test conducted 
pursuant to this section should be performed according to any directions supplied by the manufacturer of such test and any American National Standards 
Institute (ANSI) standards that are applicable.
(c) Except as provided in paragraph (e), each person shall have visual acuity that meets or exceeds the following thresholds:
(1) For distant viewing either
(i) Distant visual acuity of at least 20/40 (Snellen) in each eye without corrective lenses or
(ii) Distant visual acuity separately corrected to at least 20/40 (Snellen) with corrective lenses and distant binocular acuity of at least 20/40 (Snellen) in 
both eyes with or without corrective lenses;
(2) A field of vision of at least 70 degrees in the horizontal meridian in each eye; and
(3) The ability to recognize and distinguish between the colors of railroad signals as demonstrated by successfully completing one of the tests in appendix 
F to this part.
(d) Except as provided in paragraph (e) of this section, each person shall have hearing acuity that meets or exceeds the following thresholds when tested 
by use of an audiometric device (calibrated to American National Standard Specification for Audiometers, S3.6–1969): the person does not have an 
average hearing loss in the better ear greater than 40 decibels at 500Hz, 1,000 Hz, and 2,000 Hz with or without use of a hearing aid.

This is the visual and hearing criteria applicable to locomotive engineers.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI INF_4.7 : 
TSI Incorporation Comment

Health and safety conditions

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Operating RulesNORAC Rule U Reporting Medical 
Conditions

Employees must notify the company medical officer of any 
condition not already on record with the railroad which 
could impair their ability to perform their duties
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Locomotive engineers shall take a periodic physical annually, regardless of age. The annual physical examination shall include those specified by regulation (49 CFR 240) 
for the certification of engineers and other tests such as electrocardiogram (EKG). A locomotive engineer is also subject to anthropometric evaluation in order to insure that 
the engineer can physically perform the job tasks without incurring injury.
CHSTP will offer peer support and formal counseling to any locomotive engineer involved in a traumatizing accident involving death or serious injury.

This system requirement is an expansion of the requirements of 7-12.5 OPS—Medical Requirements, with specific reference to locomotive engineers. The design criteria for 
the vision and hearing acuity are the same as the FRA criteria for certification of locomotive engineers (49 CFR 240), but with more frequent medical examination. CHSTP 
will examine engineers annually, regardless of age. There are two additional requirements:
1.  Engineers’ physical exams will include an EKG.
2.  CHSTP will have in place peer counseling and formal counseling for those engineers who have been involved in a fatality or serious injury and request this service.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-12.6 - Operations - Specific requirements regarding the task of 
driving a train

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
240.121 7-12.6 INF_4.7Operations - Specific requirements regarding the 

task of driving a train
Health and safety conditions
Health and safety conditions are dealt with 

CFR 240 - Qualification And Certification Of Locomotive Engineers , Subpart Subpart B - Component Elements Of The Certification 
Process - 240.121:  Criteria for vision and hearing acuity data.

Criteria for Vision and Hearing Acuity Data.
(a) Each railroad's program shall include criteria and procedures implementing this section.
(b) Fitness requirement. In order to be currently certified as a locomotive engineer, except as permitted by paragraph (e) of this section, a person's vision 
and hearing shall meet or exceed the standards prescribed in this section and appendix F to this part. It is recommended that each test conducted 
pursuant to this section should be performed according to any directions supplied by the manufacturer of such test and any American National Standards 
Institute (ANSI) standards that are applicable.
(c) Except as provided in paragraph (e), each person shall have visual acuity that meets or exceeds the following thresholds:
(1) For distant viewing either
(i) Distant visual acuity of at least 20/40 (Snellen) in each eye without corrective lenses or
(ii) Distant visual acuity separately corrected to at least 20/40 (Snellen) with corrective lenses and distant binocular acuity of at least 20/40 (Snellen) in 
both eyes with or without corrective lenses;
(2) A field of vision of at least 70 degrees in the horizontal meridian in each eye; and
(3) The ability to recognize and distinguish between the colors of railroad signals as demonstrated by successfully completing one of the tests in appendix 
F to this part.
(d) Except as provided in paragraph (e) of this section, each person shall have hearing acuity that meets or exceeds the following thresholds when tested 
by use of an audiometric device (calibrated to American National Standard Specification for Audiometers, S3.6–1969): the person does not have an 
average hearing loss in the better ear greater than 40 decibels at 500Hz, 1,000 Hz, and 2,000 Hz with or without use of a hearing aid.
(e) A person not meeting the thresholds in paragraphs (c) and (d) of this section shall, upon request, be subject to further medical evaluation by a 
railroad's medical examiner to determine that person's ability to safely operate a locomotive. In accordance with the guidance prescribed in appendix F to 
this part, a person is entitled to one retest without making any showing and to another retest if the person provides evidence substantiating that 

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

circumstances have changed since the last test to the extent that the person could now arguably operate a locomotive or train safely. The railroad shall 
provide its medical examiner with a copy of this part, including all appendices. If, after consultation with one of the railroad's designated supervisors of 
locomotive engineers, the medical examiner concludes that, despite not meeting the threshold(s) in paragraphs (c) and (d) of this section, the person has 
the ability to safely operate a locomotive, the person may be certified as a locomotive engineer and such certification conditioned on any special 
restrictions the medical examiner determines in writing to be necessary.
(f) As a condition of maintaining certification, each certified locomotive engineer shall notify his or her employing railroad's medical department or, if no 
such department exists, an appropriate railroad official if the person's best correctable vision or hearing has deteriorated to the extent that the person no 
longer meets one or more of the prescribed vision or hearing standards or requirements of this section. This notification is required prior to any 
subsequent operation of a locomotive or train which would require a certified locomotive engineer.________________________________________

Applies/Will Comply

TSI INF_4.7 : 

Will exceed this requirement by examining engineers annually.
TSI Incorporation Comment

Health and safety conditions

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Operating RulesNORAC Rule U Reporting Medical 
Conditions

Employees must notify the company medical officer of any 
condition not already on record with the railroad which 
could impair their ability to perform their duties.
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Staff performing safety critical tasks defined as Covered Service in accordance with 49 CFR 219 must have appropriate fitness to ensure that overall operational and safety 
standards are met.

CHSTP shall set up and document the process they put in place to meet the medical, psychological and health requirements for their staff within their Safety Management 
System.

Medical examinations and any associated decisions on the individual fitness of staff must be conducted by a recognized occupational doctor licensed to practice in the State 
of California 

Staff must not perform safety critical work while vigilance is impaired by substances such as alcohol, drugs or psychotropic medication. Therefore, CHSTP shall have 
procedures in place in accordance with 49 CFR 219 to control the risk that staff work under the influence of such substances, or consume such substances at work.

There are two related, but distinct components to this CHSTP System Requirement.  First, that CHSTP have an FRA-approved program in force that insures and documents 
the fact that the employee is physically and psychologically fit to perform service upon entry into service sand at regular intervals thereafter.  The employee is bound to notify 
the railroad of any illness or condition that would interfere with the employee’s ability to perform the job. Second, CHSTP will have a Drug and Alcohol program that complies 
fully with 49 CFR 219

Employees are subject to regular and special medical examinations. Because high speed rail operations require constant alertness, visual and hearing acuity, and prompt 
reactions to alarms and other circumstances, CHSTP will require annual physical examinations for locomotive engineers, regardless of age.  Conductors will also have more 
frequent examinations according to their age. These examinations must be conducted by a licensed medical examiner who is licensed as a doctor of medicine or doctor of 
osteopathy within the definition of 49 CFR 240 Subpart A, 240.7 who is licensed to practice in the State of California.

CHSTP must document the process that is put in place to meet the medical, psychological, and health requirements for their staff.  This process becomes an integral part of 
the CHSTP Safety Management System.

CHSTP will implement a program for control of alcohol and drug use that conforms to 49 CFR 219 and includes provisions for pre-employment testing, testing for probable 
cause and reasonable suspicion, and random drug testing.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 7-13 - Operations - Health and safety conditions

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
219.5 7-13 OPS_4.7Operations - Health and safety conditions Health and Safety Conditions

OPS_4.7.1 Introduction

CFR 219 - Control Of Alcohol And Drug Use, Subpart A - General - 219.5:  Definitions

The two most relevant provisions of the CFR are 49 CFR 219 (Control of Alcohol and Drug Use) and 49 CFR 240 (Qualifications and Certification of 
Locomotive Engineers).  These provisions are adopted as CHSTP standards.  CHSTP intends to conduct more frequent medical examinations (annually) 
for its locomotive engineers.

Applies/ Will comply

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI OPS_4.7 : 

Staff specified in Subsection 4.2.1 are the equivalent of  the covered employee who performs covered service as defined by 49 CFR 219, Subpart A 219.5
TSI Incorporation Comment

Health and Safety Conditions

TSI OPS_4.7.1 : 

Staff specified in Subsection 4.2.1 are the equivalent of  the covered employee who performs covered service as defined by 49 CFR 219, Subpart A 219.5
TSI Incorporation Comment

Introduction

Interfaces between other CHSTP System Requirements and this one, with comment
Operations Health & Safety Conditions7-13 7-12.4<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Rule G - Drugs and 
Alcohol

NORAC Operating Rules Prohibits the possession, use, or being under the 
influence of alcoholic beverages or intoxicants - or the 
possession, use or sale of a drug, narcotic, or other 
controlled substance
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The ATC system design and implementation shall reflect suitable precautions to ensure health and safety for the instillation, operations and maintenance staff. In compliance 
with applicable federal and state regulations, including OSHA.  When the control system is under testing or repair so that the safety of employees and trains which depend on 
the normal functioning of the signal devices must not be compromised. Persons working on or near the tracks will wear high-visibility clothing.

The Standard Signal Maintenance Instructions and the Book of Operating Rules will provide specific measures for the safety of employees and trains that depend on the 
normal functioning of the signal devices.
System Safety Plan for Communications & Signals employees will require that such employees working on or near the tracks wear a high-visibility clothing with distinctive 
markings of company and functional area and such other personal protective equipment as the job requires.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement OPS - 8-24 - TCC - Health and safety conditions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.4 8-24 TCC_4.7TCC - Health and safety conditions Health and safety conditions

236.929 TCC_4.7 Health and safety conditions

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.4:  Interference with normal functioning of 
device

Both the European and American requirements have the same intent and application.

Applies/ Will Comply.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.929:  Training 
specific to roadway workers

Both the European and American requirements have the same intent and application.

Applies/ Will Comply.

Basis of Equivalency

TSI TCC_4.7 : 

see 49 CFR 236, Subpart A, 236.4
TSI Incorporation Comment

Health and safety conditions
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End of Subsystem Operations and Traffic Management (OPS)
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CHSTP Subsystem Rolling Stock (RST)
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CHSTP rolling stock requirements shall be as the follows:

(a) Basic parameters:
The basic parameters for the rolling stock subsystem are:
—�maximum track forces (track loading limit values)
—�axle load
—�maximum train length
—�vehicle kinematic gauge
—�minimum braking characteristics
—�electrical boundary characteristics for rolling stock
—�mechanical boundary characteristics for rolling stock
—�exterior noise limits
—�electromagnetic interference limits
—�interior noise limits
—�air conditioning limits
—�requirements for the transport of people with reduced mobility
—�maximum pressure variations in tunnels
—�maximum gradients
—�geometry of the pantograph collector head
—�maintenance

(b) Performance criteria:
Performance criteria for the CHSTP high-speed network shall be met for the specific requirements for each of the following line categories:
—�lines specifically built for high speed;
—�lines specifically upgraded for high speed;
—�lines specifically upgraded for high speed but with special features.
For the rolling stock subsystem these criteria include:
—�Minimum performance requirements
—�Maximum service speed of trains

(c) Minimum performance requirements:
In order to run on the CHSTP high-speed network and under conditions allowing trains to slot smoothly into the overall traffic pattern, all high-speed rolling stock shall be 
required to guarantee minimum traction and braking performance levels. The trains shall have sufficient standby and backup capacity to ensure that these performance 
levels are maintained or only slightly downgraded in case of breakdown in systems or modules contributing to these processes (traction equipment from pantograph to axles, 
mechanical/electrical braking equipment). These margins and redundancies are defined in detail in the characteristics contained in CHSTP System Requirements 5-04.2, 5-
04.3, 5-04.7, 5-05.1, 5-07.2, 5-07.12, 5-08.1, and 5-08.2.

For safety reasons, in the probable event of significant failures of rolling stock equipment or functions, or passenger overload, the CHSTP shall have defined the operating 
rules associated with each reasonably foreseeable degraded mode in full knowledge of the consequences as defined by the manufacturer. The operating rules are part of the 
safety management system of the CHSTP.  For this purpose, the manufacturer shall describe and list in a document the various reasonably foreseeable degraded modes 

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-01.1 - Introduction

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-01.1 RST_4.2.1.1Introduction Introduction
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and the related acceptable limits and operating conditions of the rolling stock subsystem that can be experienced. This document shall be part of a technical file and shall be 
taken into account in the operational rules.

(d) Maximum service speed of trains:
Trains shall have a maximum service speed of 350 km/h (218 mph)
The service speed is the nominal speed trains are expected to run in daily operation on appropriate sections.
In all cases, it shall be possible for rolling stock to be worked at their maximum speed, if allowed by the infrastructure, with sufficient acceleration margins.

Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR
Basis of Equivalency

TSI RST_4.2.1.1 : 

The language proposed in CHSTP System Requirement 5-01.1 adopts the requirements of TSI Section 4.2.1.1.  These requirements will also be adopted in 
CHSTP System Requirement 7-01.1.

TSI Incorporation Comment
Introduction

Interfaces between this CHSTP System Requirement and others, with comment
Verify general requirements.5-01.1 7-01.1>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify minimum braking performance5-01.1 8-18.3<<
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CHSTP rolling stock requirements shall be as the follows:

(a) Design of trains:
This section is applicable to both trainsets and single vehicles, but always assessed within defined formations of powered and non-powered vehicles.
The following configurations for a CHSTP (Class 1) trainset are permissible:
—�articulated and/or non-articulated trains;
—�trains with and/or without tilt systems;
—�single and/or double deck trains.

(b) CHSTP (Class 1) trains:
CHSTP (Class 1) trains shall be EMU self-propelled trainsets and shall provide a driver’s cab at each end and be capable of bi-directional operation and to achieve the 
performances set forth in this section.  It is permissible to couple trainsets to run in multiple to allow train capacity to meet changing traffic needs.  Such a train formed from 
two or more trainsets shall also meet the relevant specifications and performances set forth in other sections.  It is not a requirement that trainsets of different manufacturers’ 
designs, or trains from other railway undertakings, need to be able to operate when coupled together.

(c) Assessment:
For CHSTP trains, whether assessing a trainset or a single vehicle within one or more formations, the formations for which such assessments are valid shall be clearly 
defined by the party asking for assessment.  It is not permissible to assess a single vehicle without reference to a specific formation.  The definition of each formation shall 
include the type designation, the number of vehicles and relevant characteristics of the vehicles as listed in the rolling stock register.

(d) Definitions:
A trainset is a fixed formation that can only be reconfigured within a workshop environment, if at all.
EMU (Electric Multiple Unit), are trainsets, where all vehicles are capable of carrying a payload.  Traction and other equipment are usually, but not exclusively under-floor.
A coach is a non-traction vehicle in a fixed or variable formation capable of carrying a payload.  It is permitted to equip such a coach with a driver’s cab.  Such a coach is 
named a driving coach.
A train is an operational formation consisting of one or more vehicles or trainsets.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-01.2 - Design of trains

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-01.2 RST_4.2.1.2Design of trains Design of trains

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency
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TSI RST_4.2.1.2 : 

The language proposed in CHSTP System Requirement 5-01.2 adopts the requirements of TSI Section 4.2.1.2. The language proposed in CHSTP System 
Requirement 5-01.2 adopts the requirements of TSI Section 4.2.1.2.

4.2.1.2. Design of trains

(a) This TSI is applicable to both trainsets and single vehicles, but always assessed within defined formations of powered and non-powered vehicles.

(b) For both classes of train the following configurations are permissible:
— articulated and/or non-articulated trains,
— trains with and/or without tilt systems,
— single and/or double deck trains.

(c) Class 1 trains shall be self-propelled trainsets and shall provide a driver’s cab at each end and be capable of bi-directional operation and to achieve the 
performance stated in this TSI. To allow train capacity to meet changing traffic needs it is permissible to couple trainsets to run in multiple. Such a train formed 
from two or more trainsets shall also meet the relevant specifications and performance in this TSI. It is not a requirement that trainsets of different manufacturers’ 
designs, or trains from other railway undertakings shall be able to operate coupled together.

(d) Class 2 trains shall be either trainsets, or trains of variable formation with or without bi-directional capabilities. They shall be capable of the performance 
stated in this TSI. To allow train capacity to meet changing traffic needs it is permissible to couple Class 2 trains to run in multiple, or to add vehicles in the case 
of trains with locomotives and coaches, where they remain in defined formations. Such a train formed from two or more trains shall meet the relevant 
specifications and performance in this TSI. It is not a requirement that trainsets of different manufacturers’ designs, or trains from other railway undertakings 
shall be able to operate coupled together under normal conditions.

(e) To allow train capacity to meet changing traffic needs it is permissible to couple Class 1 and Class 2 trains to run in multiple. Such a train formed from two or 
more trains shall meet the relevant specifications and performance in this TSI. It is not a requirement that trainsets of different manufacturers’ designs, or trains 
from other railway undertakings shall be able to operate coupled together.

(f) For both classes of trains, whether assessing a trainset or a single vehicle within one or more formations, the formations for which such assessments are valid 
shall be clearly defined by the party asking for assessment, and clearly stated in the type or design examination certificate of ‘EC’ verification. It is not 
permissible to assess a single vehicle without reference to a specific formation. The definition of each formation shall include the type designation, the number of 
vehicles and TSI relevant characteristics of the vehicles (as listed in the rolling stock register).

(g) The characteristics of each vehicle in a train shall be such that the train fulfils the requirement of this TSI. Some requirements are capable of being assessed 
for a single vehicle and some have to be assessed with reference to a defined formation as defined in section 6 for each requirement.

(h) The formation(s) for which each assessment is valid shall be clearly defined in the type or design examination certificate of ‘EC’ verification.

Definitions
1. A trainset is a fixed formation that can only be reconfigured within a workshop environment, if at all.
2. EMU/DMU (Electric/Diesel Multiple Unit), are trainsets, where all vehicles are capable of carrying a payload. Traction and other equipment are usually, but not 
exclusively under-floor.
3. A Power Head is a traction vehicle of a trainset with a single driver’s cab at one end, which is not capable of carrying a payload.
4. A Locomotive is a traction vehicle that is not capable of carrying a payload and has the ability to uncouple in normal operation from a train and operate 
independently.
5. A coach is a non-traction vehicle in a fixed or variable formation capable of carrying a payload. It is permitted to equip such a coach with a driver’s cab. Such a 
coach is named a driving coach.

TSI Incorporation Comment
Design of trains
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Other Regulations / Guidance

6. A train is an operational formation consisting of one or more vehicles or trainsets
7. Defined formation see 4.2.1.2.f

Interfaces between this CHSTP System Requirement and others, with comment
Verify train composition.5-01.2 7-02.5>>

Verify train composition.5-01.2 7-05.10>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify brake wheel rail adhesion requirements5-01.2 8-18.3<<
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CHSTP rolling stock requirements shall be as follows:

Refer to subsections of the CHSTP System Requirements section 5-02 for relevant CHSTP system requirements.
CHSTP rolling stock requirements shall be as follows:

Refer to subsections of the CHSTP System Requirements section 5-02 for relevant CHSTP system requirements.

In addition, the following requirements shall be met::

(a) Safety appliance mechanical strength and fasteners. 
(1) All handrails, handholds, and sill steps shall be made of 1-inch diameter steel pipe, 5/8-inch thickness steel, or a material of equal or greater mechanical strength; the 
steel shall have minimum yield strength of 25,000 psi.  Safety appliances may be cast, rolled, forged, or made by any other process that provides the required strength.  To 
allow for standard mill tolerances, actual sizes of components (i.e. material thickness, diameter, etc.) may be 5% below the nominal sizes.  Clearance dimensions are 
minimum dimensions (-0%).
(2) All safety appliances shall be securely fastened to the car body structure with mechanical fasteners that have mechanical strength greater than or equal to that of a1/2-
inch diameter steel bolt mechanical fastener.  The bolts shall conform to the specifications of either SAE J429, Grade 5 for carbon/low alloy steel or ASTM F593, Groups 1-3, 
Condition CW1 for stainless steel.  Nuts of corresponding strength and appropriate chemical composition shall be used.  
(i) Safety appliance mechanical fasteners shall have mechanical strength and fatigue resistance equal to or greater than a1/2-inch diameter SAE steel bolt.
(ii) Mechanical fasteners shall be installed with a positive means to prevent unauthorized removal.  With the exception of self-locking threaded fasteners, safety appliances 
shall be secured by methods defined in Section 3.1.19 of APTA SS-M-016-06 (ed. 7-1-07) – Standard for Safety Appliances for Rail Passenger Cars. 
(iii) Mechanical fasteners shall be installed to facilitate inspection.
(3) Brackets or supports to which safety appliances are fastened are considered part of the carbody and are not required to be mechanically fastened to the piece of 
passenger equipment if all of the following are met:
(i) Except for any access required for attachment of the safety appliance, the weld is continuous around the perimeter of the surface of the bracket or support;
(ii) The area of the weld is sufficient to ensure a minimum weld strength, based on yield, of three times the strength of the number of SAE Grade 2, 1/2 inch diameter bolts 

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02 - Structure and mechanical parts

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.41 5-02 RST_4.2.2Structure and mechanical parts Structure and mechanical parts

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
231.14 5-02 RST_4.2.2Structure and mechanical parts Structure and mechanical parts

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.117 5-02 RST_4.2.2Structure and mechanical parts Structure and mechanical parts

238.229 RST_4.2.2 Structure and mechanical parts

RST_4.2.2 Structure and mechanical parts

238.230 RST_4.2.2 Structure and mechanical parts

RST_4.2.2 Structure and mechanical parts

238.429 RST_4.2.2 Structure and mechanical parts

RST_4.2.2 Structure and mechanical parts
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that would be required for each attachment;
(iii) The attachment is made with fillet welds at least 3/16 inch in size;
(iv) The bracket or support is welded to a surface of the carbody that is at a minimum 3/16 inch  sheet steel or is structurally reinforced to provide the equivalent strength and 
rigidity of 3/16 inch (5 mm) sheet steel;
(v) The weld takes into account the variable stress state of the carbody at the weld location;
(vi) The weld is designed for infinite fatigue life in the application in which it will be placed;
(vii) The weld is performed in accordance with the welding process and the quality control procedures contained in the current American Welding Society (AWS) Standard or 
an equivalent nationally or internationally recognized welding standard;
(viii) The weld is performed by an individual possessing the qualifications to be certified under the current AWS Standard or any equivalent nationally or internationally 
recognized welding qualification standard;
(ix) The weld is inspected by an individual qualified to determine that all welds are in conformance with the design drawings and the current AWS Standard or any equivalent 
nationally or internationally recognized welding qualification standard; and,
(x) A written or electronic record of the inspection shall be preserved and shall be provided to the FRA upon request.  At a minimum, this record shall include date, time, 
location, identification of the person performing the inspection and the qualifications of the person performing the inspection.

(b) Handrails and handholds. Except as provided in paragraph (d) of this section:
(1) Handrails shall be provided for passengers on both sides of all steps used to board or depart the train.
(2) Exits from a cab shall be equipped with handrails and handholds so that crewmembers can get on and off the vehicle safely.
(3) Throughout their entire length, handrails and handholds shall be a color that contrasts with the color of the vehicle body to which they are fastened.
(4) The maximum distance above the top of the rail to the bottom of vertical handrails and handholds shall be 51 inches, and the minimum distance shall be 21 inches.
(5) Vertical handrails and handholds shall be installed to continue to a point at least equal to the height of the top edge of the control cab door.  Per UIC651, Section 2.5, the 
distance from the top end of the hand rail to the driver’s cab floor level must not be less than 47” (1200mm).
(6) The minimum hand clearance distance between a vertical handrail or handhold and the vehicle body shall be 21/2inches for the entire length 1.57” (40mm), increasing to 
2.36” (60mm) at the bottom, vehicle gauge permitting (Ref. UIC651, Section 2.5).
(7) All vertical handrails and handholds shall be securely fastened to the vehicle body.
(8) If the length of the handrail exceeds 60 inches, it shall be securely fastened to the power vehicle body with two fasteners at each end.

(c) Sill steps. Each cab shall be equipped with a sill step below each exterior door as follows:
(1) The sill step shall have a minimum cross-sectional area of ½ by 3 inches;
(2) The sill step shall be made of steel or a material of equal or greater strength and fatigue resistance;
(3) The minimum tread length of the sill step shall be 10 inches;
(4) The minimum clear depth of the sill step shall be 8 inches 5.9” (150mm) (Ref. UIC651, Section 2.4);
(5) The outside edge of the tread of the sill step shall be flush with the side of the car body structure;
(6) Sill steps shall not have a vertical rise between treads exceeding 18 inches (17.7” (450mm) per UIC651, Section 2.4) ;
(7) The lowest sill step tread shall be not more than 24, preferably not more than 22, inches above the top of the track rail;
(8) Sill steps shall be a color that contrasts with the color of the vehicle body to which they are fastened;
(9) Sill steps shall be securely fastened;
(10) At least 50 percent of the tread surface area of each sill step shall be open space; and
(11) The portion of the tread surface area of each sill step which is not open space and is normally contacted by the foot shall be treated with an anti-skid material.

(d) Optional safety appliances. Safety appliances installed at the option of CHSTP shall be firmly attached with mechanical fasteners and shall meet the design and 
installation requirements provided in this section.

(e) Protection against personal injury. Fan openings, exposed gears and pinions, exposed moving parts of mechanisms, and pipes carrying hot gases shall be in non-
hazardous locations or equipped with guards to prevent personal injury.

Not used.

Design Criteria
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CFR Sections addressed by this CHSTP System Requirement
CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.41:  Protection against personal injury

The language proposed in CHSTP System Requirement 5-07.3 references the electrical requirements of 49CFR229.41.  The mechanical requirements of 
49CFR229.41 are adopted in CHSTP System Requirement 5-02.

Basis of Equivalency
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CFR 231 - Railroad Safety Appliance Standards, Subpart (no subpart) - 231.14:  Passenger-train cars without end platforms

49CFR231.14 is for Tier I equipment.  The CHSTP System Requirement 5-02 will address the requirements for safety appliances as found in 
49CFR238.429.  

§ 231.14   Passenger-train cars without end platforms.

(a) Handbrakes —(1) Number. Each passenger-train car shall be equipped with an efficient hand brake which shall operate in harmony with the power 
brake thereon.
(2) Location. Each hand brake shall be so located that it can be safely operated while car is in motion.
(b) Sill steps —(1) Number. Four.
(2) Dimensions. Minimum length of tread, 10, preferably 12, inches. Minimum cross-sectional area,1/2by 11/2inches or equivalent, wrought iron or steel. 
Minimum clear depth, 8 inches.
(3) Location. (i) One near each end on each side not more than 24 inches from corner of car to center of tread of sill step.
(ii) Outside edge of tread of step shall be not more than 2 inches inside of face of side of car.
(iii) Tread shall be not more than 24, preferably not more than 22, inches above the top of rail.
(4) Manner of application. (i) Steps exceeding 18 inches in depth shall have an additional tread and be laterally braced.
(ii) Sill steps shall be securely fastened with not less than1/2-inch bolts with nuts outside (when possible) and riveted over, or with not less than1/2-inch 
rivets.
(c) Side handholds —(1) Number. Four.
(2) Dimensions. Minimum diameter, five-eighths of an inch, wrought iron or steel. Minimum clear length, 16, preferably 24, inches. Minimum clearance, 2, 
preferably 21/2, inches.
(3) Location. Horizontal or vertical, one near each end on each side of car over sill step.
(i) If horizontal, not less than 24 nor more than 30 inches above center line of coupler.
(ii) If vertical, lower end not less than 18 nor more than 24 inches above center line of coupler.
(4) Manner of application. Side handholds shall be securely fastened with bolts, rivets or screws.
(d) End handholds —(1) Number. Four.
(2) Dimensions. Minimum diameter, five-eighths of an inch, wrought iron or steel. Minimum clear length, 16 inches. Minimum clearance, 2, preferably 21/2, 
inches.
(3) Location. Horizontal, one near each side on each end projecting downward from face of end sill or sheathing. Clearance of outer end of handholds 
shall be not more than 16 inches from side of car.
(4) Manner of application. (i) Handholds shall be flush with or project not more than 1 inch beyond face of end sill.
(ii) End handholds shall be securely fastened with bolts or rivets.
(iii) When marker sockets or brackets are located so that they can not be conveniently reached from platforms, suitable steps and handholds shall be 
provided for men to reach such sockets or brackets.
(e) End handrails. (On cars with projecting end sills.)
(1) Number. Four.
(2) Dimensions. Minimum diameter, five-eighths of an inch, wrought iron or steel. Minimum clearance, 2, preferably 21/2, inches.
(3) Location. One on each side of each end, extending horizontally from doorpost or vestibule frame to a point not more than 6 inches from corner of car, 
then approximately vertical to a point not more than 6 inches from top of platform end sill; horizontal portion shall be not less than 30 nor more than 60 
inches above platform end sill.
(4) Manner of application. End handrails shall be securely fastened with bolts, rivets or screws.
(f) Side-door steps —(1) Number. One under each door.
(2) Dimensions. Minimum length of tread, 10, preferably 12, inches. Minimum cross-sectional area,1/2by 11/2inches or equivalent, wrought iron or steel. 
Minimum clear depth, 8 inches.
(3) Location. Outside edge of tread of step not more than 2 inches inside of face of side of car. Tread not more than 24, preferably not more than 22, 
inches above the top of rail.
(4) Manner of application. (i) Steps exceeding 18 inches in depth shall have an additional tread and be laterally braced.

Basis of Equivalency
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(ii) Side-door steps shall be securely fastened with not less than1/2-inch bolts with nuts outside (when possible) and riveted over, or with not less than1/2-
inch rivets.
(iii) A vertical handhold not less than 24 inches in clear length shall be applied above each side-door step on door post.
(g) Uncoupling levers. (1) Uncoupling attachments shall be applied so they can be operated by a person standing on the ground.
(2) Minimum length of ground uncoupling attachment, 42 inches, measured from center line of end of car to handle of attachment.
(3) On passenger-train cars used in freight or mixed-train service, the uncoupling attachment shall be so applied that the coupler can be operated from 
the left side of car.

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.117:  Protection against 
personal injury

The language proposed in CHSTP System Requirement 5-07.3 references the electrical requirements of 49CFR238.117.  The mechanical requirements 
of 49CFR238.117 are adopted in CHSTP System Requirement 5-02.

§ 238.117   Protection against personal injury.

On or after November 8, 1999, all moving parts, high voltage equipment, electrical conductors and switches, and pipes carrying hot fluids or gases on all 
passenger equipment shall be appropriately equipped with interlocks or guards to minimize the risk of personal injury. This section does not apply to the 
interior of a private car.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.229:  Safety appliances--general.

49CFR238.229 is for Tier I equipment.  The CHSTP System Requirement 5-02 will address the requirements for safety appliances as found in 
49CFR238.429.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart C - Specific Requirements for Tier I Passenger Equipment - 238.229:  Safety 
appliances--general.

49CFR238.229 is for Tier I equipment.  The CHSTP System Requirement 5-02 will address the requirements for safety appliances as found in 
49CFR238.429.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.230:  Safety appliances--new equipment.

49CFR238.230 is for Tier I equipment.  The CHSTP System Requirement  5-02 will address the requirements for safety appliances as found in 
49CFR238.429.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart C - Specific Requirements for Tier I Passenger Equipment - 238.230:  Safety 
appliances--new equipment

49CFR238.230 is for Tier I equipment.  The CHSTP System Requirement  5-02 will address the requirements for safety appliances as found in 
49CFR238.429.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart E - SPECIFIC REQUIREMENTS FOR TIER II PASSENGER EQUIPMENT - 
238.429:  Safety appliances.

The CHSTP System Requirement 5-02.2 is equivalent to 49CFR238.429, item (a).  The language proposed in CHSTP System Requirement 5-04.6 is 
equivalent to 49CFR238.429 item (b) hand brakes.  The remaining items (c), (d), (e), and (g) in 49CFR238.429 have been adopted in CHSTP System 
Requirement 5-02, with the following exceptions:

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.429:  Safety appliances.

The CHSTP System Requirement 5-02.2 is equivalent to 49CFR238.429, item (a).  The language proposed in CHSTP System Requirement 5-04.6 is 
equivalent to 49CFR238.429 item (b) hand brakes.  The remaining items (c), (d), (e), and (g) in 49CFR238.429 have been adopted in CHSTP System 
Requirement 5-02, with the following exceptions:

Basis of Equivalency

TSI RST_4.2.2 : 

Heading
TSI Incorporation Comment

Structure and mechanical parts

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

651  Layout of Driver’s CUIC

SS-M-016-06 Standard 
for Safety Appliances 
for Rail Passenger Cars 
Section 4.3

APTA The language proposed by CHSTP System Requirement 
5-02 adopts the requirements of APTA SS-M-016-06 
Section 4.3.
4.3 Materials and Processes

The language proposed by CHSTP System Requirement 
5-02 adopts the requirements of APTA SS-M-016-06 
Section 4.4.
4.4 Manner of Application

 SS-M-016-06 Standard 
for Safety Appliances 
for Rail Passenger Cars
Section 4.4.

APTA The language proposed by CHSTP System Requirement 
5-02 adopts the requirements of APTA SS-M-016-06 
Section 4.4.
4.4 Manner of Application
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Refer to CHSTP System Requirements 5-02.2, 5-02.3, 5-02.4, 5-02.5, 5-02.6, 5-02.7, 5-02.8, and 5-02.9.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02.1 - General

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI RST_4.2.2.1 : 

Heading
TSI Incorporation Comment

General
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02.2 - End couplers and coupling arrangements to rescue trains

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.61 5-02.2 RST_4.2.2.2End couplers and coupling arrangements to rescue 

trains
End couplers and coupling arrangements to 
rescue trains

RST_4.2.2.2.1 Subsystem requirements

RST_4.2.2.2.2 Interoperability constituent requirements

RST_4.2.2.2.2.1 Automatic centre buffer coupler

RST_4.2.2.2.2.2 Buffing and draw gear components

RST_4.2.2.2.2.3 Towing coupler for recovery and rescue

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
231.12 5-02.2 RST_4.2.2.2End couplers and coupling arrangements to rescue 

trains
End couplers and coupling arrangements to 
rescue trains

RST_4.2.2.2.1 Subsystem requirements

RST_4.2.2.2.2 Interoperability constituent requirements

RST_4.2.2.2.2.1 Automatic centre buffer coupler

RST_4.2.2.2.2.2 Buffing and draw gear components

RST_4.2.2.2.2.3 Towing coupler for recovery and rescue

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.429 5-02.2 RST_4.2.2.2End couplers and coupling arrangements to rescue 

trains
End couplers and coupling arrangements to 
rescue trains

RST_4.2.2.2 End couplers and coupling arrangements to rescue

RST_4.2.2.2.1 Subsystem requirements

RST_4.2.2.2.1 Subsystem requirements

RST_4.2.2.2.2 Interoperability constituent requirements

RST_4.2.2.2.2 Interoperability constituent requirements

RST_4.2.2.2.2.1 Automatic centre buffer coupler

RST_4.2.2.2.2.1 Automatic centre buffer coupler

RST_4.2.2.2.2.2 Buffing and draw gear components

RST_4.2.2.2.2.2 Buffing and draw gear components

RST_4.2.2.2.2.3 Towing coupler for recovery and rescue

RST_4.2.2.2.2.3 Towing coupler for recovery and rescue

238.433 RST_4.2.2.2 End couplers and coupling arrangements to rescue

RST_4.2.2.2.1 Subsystem requirements
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(a) CHSTP (Class 1) trains shall be equipped at each end of the train with an automatic centre buffer coupler, geometrically and functionally compatible with a ‘Type 10 latch 
system automatic centre buffer coupler’ (also known as the ‘Scharfenberg’ system) as shown below in Figure K1.  
(1) The leading and the trailing ends of a semi-permanently coupled trainset shall each be equipped with an automatic coupler that couples on impact and uncouples by 
either activation of an uncoupling mechanism that does not require a person to go between the equipment units.
(2) The automatic coupler and uncoupling device on the leading and trailing ends of a semi-permanently coupled trainset may be stored within a removable shrouded 
housing.

(b) All trains equipped with automatic centre buffer couplers shall be provided with a towing coupler that meets the requirements of Annex K clause K.2 of the TSI for Rolling 
Stock.  The towing coupler shall be available on board.  This is to enable such trains to be rescued or recovered in the event of a breakdown by motive power units or other 
trains.

(c) Requirements for the pneumatic brake equipment of high speed trains for towing in case of emergency rescue are specified in CHSTP System requirements section 5-
04.8. and in clause K.2.2.2 of Annex K of the TSI  for Rolling Stock.

ANNEX K
Coupler
K.1. Schematic of the coupler
The towing coupler shall comply with the dimensions in Figure K1 but its shape is permitted to be different.
(See attachment)
The centre of the end coupler shall be at 1 025 mm +15 mm/–5 mm above running surface, for an empty vehicle in running order condition and with new wheels.

K.2. Towing coupler used for recovery and rescue
K.2.1. Definition of terms
Recovery vehicles (locomotives, trains) are denoted by the term ‘recovery vehicle’.

The rescue, emergency and recovery coupler on the recovery vehicle covered in this annex is denoted by the term ‘towing coupler’.

The automatic coupler system shall be geometrically and functionally compatible with a ‘Type 10 latch system automatic centre buffer coupler’ (also known as the 
‘Scharfenberg’ system) and referred to herein as an ‘automatic coupler’.

The term ‘draw hook’ refers to a draw hook of shape and dimensions conforming to clause 4.2.2.1.2 of the Freight Wagon TSI 2005; the reference height above rail level 
(ARL) is defined as being 1 025 mm + 15 mm/– 5 mm for an empty vehicle in running order conditions and with new wheels.

The term ‘half coupler’ is adopted to describe the brake couplers to be connected to the air pipes between the vehicle and the rescue coupler (main brake pipe and main air 
pipe).

K.2.2. General conditions
K.2.2.1. Speeds
Permissible speeds when recovering trains are:
(See attachment)

CHSTP System Requirement Text

RST_4.2.2.2.2 Interoperability constituent requirements

RST_4.2.2.2.2.1 Automatic centre buffer coupler

RST_4.2.2.2.2.2 Buffing and draw gear components

RST_4.2.2.2.2.3 Towing coupler for recovery and rescue
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K.2.2.2. Brakes
The train to be recovered shall be connected to the brake pipe of the recovery vehicle and braked from there.

K.2.2.3. General Pneumatic connection
All trains shall be able to be moved safely and braked when connecting the main brake pipe only. It is permissible to connect the main air reservoir pipe only when a specific 
procedure defined by the operator of the recovered vehicle allows it. Where the main air reservoir pipe cannot be connected operational rules shall be provided to continue to 
assure safety of passengers.

K.2.2.4. Coupling Process
The recovery vehicle shall come to a complete halt in front of the vehicle being recovered. The recovery vehicle shall then proceed at a maximum speed of 2 km/h to engage 
the two couplers.

K.2.2.5. Uncoupling conditions
It is permissible to uncouple manually or automatically.

K.2.3. Towing a train fitted with an automatic coupler by means of a towing coupler
K.2.3.1. General conditions
When a train fitted with an automatic coupler is hauled by a motive power unit fitted with buffing and draw gear components and a towing coupler, the towing coupler shall, as 
a minimum, be able to withstand the following static forces without permanent deformation:
a) tensile force at the coupler 300 kN
b) compressive force at the coupler 250 kN

K.2.3.2. Coupling conditions
Mechanical connection
The towing coupler shall be designed to be installed by two people in a maximum time of 15 minutes, its maximum weight shall not exceed 45kgs.

The mechanical connection between the train’s coupler and the towing coupler fitted to the recovery vehicle shall be established automatically.

It shall be ensured that the towing coupler fitted to a vehicle with buffing and draw gear components is able to be connected to the automatic coupler on the other vehicle, to 
allow train running on horizontal curves of R ≥ 150 m or on vertical curves of R ≥ 600 m on a crest or R ≥ 900 m on a hollow (see High Speed Infrastructure TSI 2006 clause 
4.2.25.3)

Readiness for hauling shall be brought about by hooking the towing coupler onto the draw hook of the recovery vehicle and fastening it to the draw-hook itself.

The towing coupler shall be fastened in such a way that, whilst it cannot be worked loose by any relative motion occurring, it shall not impair the freedom of movement of the 
draw hook.

The towing coupler shall be provided with all necessary parts for installation and no additional tools shall be needed for installation.

Once the towing coupler has been installed on the draw hook of the vehicle, 
a) the towing coupler shall be able to be centered on the draw hook by hand
b) the draw hook’s normal horizontal play shall not be impaired
c) the draw hook’s normal vertical play shall not be impaired
d) the vertical fastening on the towing coupler shall be easy to handle
e) any tilting mechanism shall be turned off.

In order not to exceed the towing couplers mechanical strength, the difference in the centre heights of the towing coupler and the coupler on the train being recovered shall 
not exceed 75 mm.
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Pneumatic connection
The air pipes (main brake pipe and main air pipe) shall be connected as follows:

The air hoses on the recovery vehicle shall be joined to the corresponding air connectors on the coupler by means of the half couplers (see Figure K2).

It shall be ensured in the process that the air pipes are free to move about their longitudinal axes.
(See attachment)

It is permissible to equip CHSTP vehicles when fitted with automatic couplers, with additional air pipe connectors
for a direct connection of the air pipes to the recovery vehicle.

K.2.4. Towing a train fitted with a draw hook by means of a towing coupler

K.2.4.1. General conditions
All requirements requested in previous section K.2.3 shall be applicable, taking into account the following modifications
resulting from the towing coupler installation.

K.2.4.2. Coupling conditions
Mechanical connection

The mechanical connection between the rescued train’s towing coupler and the automatic coupler fitted to the
recovery vehicle shall be established automatically.

Pneumatic connections

The air pipes (main brake pipe and main air pipe) shall be connected via the corresponding air ducts. It is not essential
to pneumatically connect the uncoupling lines.

Attachment for SR 5-02.2 . Type: Figure - Figure K1 - Dimensions of the coupler
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Attachment for SR 5-02.2 . Type: Figure - Figure K2 - airpipe connection
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-02.2 . Type: Table - Permissible Speeds
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CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.61:  Draft system

49CFR229.61 is not applicable to CHSTP trainsets.
The language proposed in CHSTP System Requirement 5-02.2 specifies that the coupler system shall be geometrically and functionally compatible with a 
‘Type 10 latch system automatic centre buffer coupler’, also known as the ‘Scharfenberg’ system.  
The type 10 coupler head is used by almost all European railways and railways throughout the world. (e.g. in Asia, Australia and South Africa).  The type 
10 coupler head is provided with a two-position coupler lock which ensures additional safety.  The coupler establishes a slack-free connection utilizing 
cushioning components.  The coupler head and the lock meet UIC strength requirements.  
The operations and maintenance aspects associated with the CHSTP coupler system shall be addressed in the respective CHSTP system requirements 
sections.

Basis of Equivalency

CFR 231 - Railroad Safety Appliance Standards, Subpart (no subpart) - 231.12:  Passenger-train cars with wide vestibules

49CFR231.12 does not apply to HSTs.  The CHSTP system requirements for rolling stock will address the requirements found in 49CFR238.429.
§ 231.12   Passenger-train cars with wide vestibules.

Basis of Equivalency

CFR  - , Subpart  - .:  

49CFR238.429(a) - The CHSTP System Requirement 5-02.2 is equivalent to 49CFR238.429, Item (a).
49CFR238.429(b) - The language proposed in CHSTP System Requirement 5-04.6 is equivalent to 49CFR238.429 Item (b) hand brakes.
49CFR238.429(c) - The remaining items (c), (d), (e), (f), and (g) in 49CFR238.429 have been adopted in CHSTP System Requirement 5-02.
49CFR238.429(d) - The remaining items (c), (d), (e), (f), and (g) in 49CFR238.429 have been adopted in CHSTP System Requirement 5-02.
49CFR238.429(e) - The remaining items (c), (d), (e), (f), and (g) in 49CFR238.429 have been adopted in CHSTP System Requirement 5-02.
49CFR238.429(f) - The remaining items (c), (d), (e), (f), and (g) in 49CFR238.429 have been adopted in CHSTP System Requirement 5-02.
49CFR238.429(g) - The remaining items (c), (d), (e), (f), and (g) in 49CFR238.429 have been adopted in CHSTP System Requirement 5-02.

Basis of Equivalency

CFR  - , Subpart  - .:  

49CFR238.433 is not applicable to CHSTP trainsets.
The language proposed in CHSTP System Requirement 5-02.2 specifies that the coupler system shall be geometrically and functionally compatible with a 
‘Type 10 latch system automatic centre buffer coupler’, also known as the ‘Scharfenberg’ system.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart E - SPECIFIC REQUIREMENTS FOR TIER II PASSENGER EQUIPMENT - 
238.429:  Safety appliances.

The CHSTP System Requirement 5-02.2 is equivalent to 49CFR238.429, Item (a).  
The CHSTP trainsets will be semi-permanently coupled units.  To meet service demands, 2 trainsets may be coupled together.  The CHSTP trainsets will 
be capable of coupling/uncoupling without the necessity of requiring a person to go between the units.
The following snapshots depict the coupling process of the German ICE 3 trains.  As shown, the trainsets are capable of coupling/uncoupling without the 
necessity of requiring a person to go between the units.
The language proposed in CHSTP System Requirement 5-04.6 references 49CFR238.429 Item (b) hand brakes.  The remaining items (c), (d), (e), (f), 
and (g) in 49CFR238.429 have been referenced in CHSTP System Requirement 5-02.
§ 238.429   Safety appliances

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.429:  Safety appliances.

The CHSTP System Requirement 5-02.2 is equivalent to 49CFR238.429, Item (a).  
The CHSTP trainsets will be semi-permanently coupled units.  To meet service demands, 2 trainsets may be coupled together.  The CHSTP trainsets will 
be capable of coupling/uncoupling without the necessity of requiring a person to go between the units.
The following snapshots depict the coupling process of the German ICE 3 trains.  As shown, the trainsets are capable of coupling/uncoupling without the 
necessity of requiring a person to go between the units.
The language proposed in CHSTP System Requirement 5-04.6 references 49CFR238.429 Item (b) hand brakes.  The remaining items (c), (d), (e), (f), 
and (g) in 49CFR238.429 have been referenced in CHSTP System Requirement 5-02.
§ 238.429   Safety appliances

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.433:  Draft system.

49CFR238.433 is not applicable to CHSTP trainsets, as the trainsets will not utilize standard AAR couplers.
The language proposed in CHSTP System Requirement 5-02.2 specifies that the coupler system shall be geometrically and functionally compatible with a 
‘Type 10 latch system automatic centre buffer coupler’, also known as the ‘Scharfenberg’ system.  The CHSTP System Requirement 5-02.2 requires 
trains equipped with automatic center buffer couplers to be provided with a towing coupler that is available on board, and enables trains to be rescued or 
recovered in the event of a breakdown by motive power units or other trains.
§ 238.433   Draft system.

Basis of Equivalency

TSI RST_4.2.2.2 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

End couplers and coupling arrangements to rescue trains

TSI RST_4.2.2.2.1 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Subsystem requirements

TSI RST_4.2.2.2.2 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Interoperability constituent requirements

TSI RST_4.2.2.2.2.1 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Automatic centre buffer coupler

TSI RST_4.2.2.2.2.2 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Buffing and draw gear components
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Other Regulations / Guidance

TSI RST_4.2.2.2.2.3 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Towing coupler for recovery and rescue

Interfaces between this CHSTP System Requirement and others, with comment
Train composition5-02.2 7-02.5>>

Contingency arrangements5-02.2 7-03.6>>

Managing an emergency situation5-02.2 7-03.7>>
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a) Door operation:
The door opening command shall be initiated by a crew member (e.g. Conductor); a mechanical latching device shall be incorporated into the design of the door to assure 
that the doors cannot be opened in the absence of such command or loss of power.  The door system design shall permit only one active door control station per consist.   
For normal operations, the door opening signal shall be interlocked with a zero speed command.

If pushbuttons are provided for the powered operation of doors then each pushbutton shall be illuminated (or the surround shall be illuminated) when enabled and shall be 
operable by a force not greater than 15 Newton (3.4 lbf).  If door open pushbuttons are to be provided, operating instructions shall be posted adjacent to the pushbutton.  

(b) Door closing:
The door control device shall allow the train crew (driver or conductor) to close and lock the doors before the train departs.  When the locking control is under staff control 
and activated from a door, it is permissible for this door to remain open when the other doors close. It shall be possible for staff to close and lock this door subsequently.  This 
door shall be closed, prior to the train departing.  

All exterior side doors and hatches shall be tied to a trainlined door closed signal (i.e. door summary circuit).  This circuit would prevent the trainset from taking traction power 
in the event that an exterior door/hatch is not closed.  

The doors shall be kept closed and locked until the train crew releases them.  In the event of loss of power to the door controls, the doors shall be kept locked by the locking 
mechanism.  

An audible warning sound shall be activated before the doors start to close.

The door system design shall incorporate a method to detect an obstruction in the path of a closing door.  The impact force required to trigger the detection of said 
obstruction shall not exceed 20 lbf when the door is powered to close.  Once this obstruction is detected, the system shall react in a manner that will allow the obstruction to 
be released.  The doors shall not close and latch to permit a closed-door indication if an obstruction is detected.  The sensitivity of the obstruction detection system shall 
conform to the requirements set forth in APTA SS-TBD – Standard for Power Door System Design for New Passenger Cars.

Provisions may be provided to allow a door panel to be manually pushed back to permit an obstruction to be removed; the force required to push back a door panel shall not 

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02.4 - Access

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.235 5-02.4 RST_4.2.2.4Access Access

RST_4.2.2.4.1 Passenger step

RST_4.2.2.4.2 External access door

RST_4.2.2.4.2.1 Passenger access doorsPassenger access doors

RST_4.2.2.4.2.2 Doors for freight use and for use of the train crew

238.439 RST_4.2.2.4 Access

RST_4.2.2.4.1 Passenger step

RST_4.2.2.4.2 External access door

RST_4.2.2.4.2.1 Passenger access doorsPassenger access doors

RST_4.2.2.4.2.2 Doors for freight use and for use of the train crew
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exceed 45 lbf.

(c) Door control panel:
A door control panel may be provided in a car with powered doors to control the operation of the side entry doors, or other doors on that car, or other cars in the train via 
trainline control signals.  A crew key, or other secure method, shall be utilized to enable the panel in order to prevent misuse or unauthorized use.  The key shall be captive 
while the panel is activated; removal of the key shall prohibit input of open and close commands at the panel.  Door status indicators may be incorporated into the panel to 
display the open or closed status of the doors at that door opening or on the car, or the status of the door closed summary circuit.  If indicators are provided on the door 
control panel, a test feature shall be incorporated to provide a method of identifying failed indicators.

(d) Information available to the train crew:
An appropriate device shall indicate to the driver or the train crew that all the doors (except for the door under local control of the train crew) are closed and locked.  
Appropriate indication shall be provided to the driver or the train crew of any fault in the door closing operation.

A ‘door locked out of service’ shall not be taken into account.

(e) Locking a door out of service:
A manual device shall be provided to enable the train crew to lock a door out of service. This action shall be possible from both inside and outside the train.  After the door is 
locked out of service, it shall no longer be taken into account by the door controls or the onboard monitoring systems.

(f) Door opening release: 
The train crew shall be provided with controls that allow the doors to be released separately on each side when the train is stopped.

(g) Door opening control:
A normal opening control or opening device shall be accessible for passengers from both the outside and the inside of the vehicle. 

Each door shall be provided with an individual internal emergency-opening device, accessible to passengers, that shall allow the door only to be opened at speeds below 10 
km/h. (6.2mph). Such a device may be protected with a cover or a screen capable of removal without requiring the use of a tool or other implement.

This device, when activated, shall remove traction power, unlatch the door, remove the door isolation lock, remove power from the door operator or controls, and move the 
door to the open position a minimum 1.5 inches.  In addition, door panel friction, including seals and hangers, shall allow the doors to be opened or closed manually with as 
low a force as practicable.

This device shall unlock ‘a door locked out of service’. 

Each door shall be provided with an individual external emergency-opening device, accessible to rescue staff, to allow that door to be opened for emergency reasons. This 
device shall unlock ‘a door locked out of service’.

(h) Summary circuit by-pass:
Operating cabs may be equipped with a summary circuit bypass switch designed to override the door closed summary circuit.  The switch shall have provisions for sealing in 
the “normal” position and shall provide an indication, visible to the operator, when the train is operating in by-pass.  It shall be used to override the door summary circuit in the 
event a defective door fails to close and latch and the summary circuit cannot be completed when a defective door is secured using the door isolation lock mechanism.  The 
by-pass switch shall only be active from the cab controlling the train.

(i) End of train detection:
Provisions shall be included to denote the end of the train so that all side passenger doors are protected by the door summary circuit.  If end of train switches are used, then 
the switches shall be secured in a manner to prevent access by unauthorized personnel.

(j) Evacuation:
The number of the doors and their dimensions shall allow the complete evacuation within three minutes by passengers without their baggage in a situation where the train is 
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stopped alongside a platform.  Doors shall be fitted with transparent windows to allow passengers to identify the presence of a platform

It is permitted to consider that passengers with reduced mobility are to be assisted by other passengers or staff, and that wheelchair users are evacuated with their 
wheelchairs. Verification of this requirement shall be made by a physical test with a normal load as defined in CHSTP System Requirement 5-03.2, and under normal 
operating conditions.

(k) System safety:
No single point failure in the door system, internal to the car or train, shall cause:
— any door to unlatch or open;
— a door “open” command to be transmitted or responded to when the train is in motion;
— a door “closed” indication to be transmitted when any door is unlatched or open;
— a door “closed” indication to be transmitted when an unlatched or opening command is stored anywhere in the system.

The door shall be designed in a failsafe manner such that no single point failure shall cause an unsafe condition; in the event of such a failure, the door system shall default 
to a safe condition.

Unauthorized opening of doors on the vehicles shall be automatically communicated to the operations control center and/or the train operator.

In addition, the following requirements shall be met:

Each passenger car shall have a minimum of two exterior side doors, each door providing a minimum clear opening with dimensions of 32 inches horizontally by 74 inches 
vertically.

Design of CHSTP door systems shall adhere to the requirements of APTA SS-C&S-012-02 (ed. 3-22-04) – Standard for Door Systems for New and Rebuilt Passenger Cars.

Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR  - , Subpart  - .:  

49CFR238.439(a) - The language proposed in CHSTP System Requirement 5-02.4 is equivalent to 49CFR238.439 items (a), (b), (c), and (e). 
49CFR238.439 Item (a), minimum clear opening, will be adopted in the CHSTP System Requirements for Persons with Reduced Mobility (ref. PRM TSI 
section 4.2.2.4.2.1).
49CFR238.439(b) - The language proposed in CHSTP System Requirement 5-02.4 is equivalent to 49CFR238.439 items (a), (b), (c), and (e).
49CFR238.439(c) - The language proposed in CHSTP System Requirement 5-02.4 is equivalent to 49CFR238.439 items (a), (b), (c), and (e).
49CFR238.439(d) - 49CFR238.439 Item (d), back-up power, will be adopted in the CHSTP System Requirements section 5-07.1.
49CFR238.439(e) - The language proposed in CHSTP System Requirement 5-02.4 is equivalent to 49CFR238.439 items (a), (b), (c), and (e).
49CFR238.439(f) - 49CFR238.439  Item (f), passenger compartment end doors will be shown to be equivalent to the CHSTP System Requirements 
section 5-07.1.
49CFR238.439(g) - 49CFR238.439 Item (g), markings and instructions, will be adopted in the CHSTP System Requirements section 5-07.1.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.439:  Doors.

The language proposed in CHSTP System Requirement 5-02.4 is equivalent to 49CFR238.439 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-02.4 adopts this requirement.  The minimum clear opening has been revised to be 32 inches horizontally to 
adopt the PRM requirements identified in 49CFR38.113;

Item (b) – CHSTP System Requirement 5-02.4 adopts this requirement;

Item (c) – CHSTP System Requirement 5-02.4 adopts this requirement.  The door opening signal has been revised to interlock with a zero-speed 
command for normal operations;

Item (d) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (e) – CHSTP System Requirement 5-02.4 adopts this requirement;

Item (f) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (g) – CHSTP System Requirement 5-05.2 adopts this requirement.

§ 238.439   Doors.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.235:  Doors.

The requirements set forth in 49CFR238.439 have been adopted in lieu of 49CFR238.235.
Basis of Equivalency

TSI RST_4.2.2.4 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Access

TSI RST_4.2.2.4.1 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Passenger step

TSI RST_4.2.2.4.2 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

External access door
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Other Regulations / Guidance

TSI RST_4.2.2.4.2.1 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Passenger access doorsPassenger access doors

TSI RST_4.2.2.4.2.2 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Doors for freight use and for use of the train crew

Interfaces between this CHSTP System Requirement and others, with comment
Review interface with platform height defined by this System Requirement.5-02.4 3-20.4>>

Review interface with passenger steps and access doors.5-02.4 7-02.4>>

Review interface with doors.5-02.4 5-15>>

Review interface with distance from centerline of the track to a platform defined by this System Requirement.5-02.4 3-20.5>>

Interfaces between other CHSTP System Requirements and this one, with comment
Access5-02.4 3-20.8<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

8.9.2NFPA NFPA 130 – 2010 Edition – 
Standard for Fixed Guideway 
Transit and Passenger Rail 
Systems

The language proposed in CHSTP System Requirement 5-
02.4 is equivalent to the requirements of NFPA 130 
Section 8.9.2 as specifically addressed by the following:

Item (1) – This item will be adopted in CHSTP System 
Requirement 5-05.1;

Item (2) – This item is not applicable to the CHSTP;

Item (3) – CHSTP System Requirement 5-02.4 adopts this 
requirement.

8.9.2 Communications: 
8.9.2.1
8.9.2.2
8.9.2.3

SS-TBD Standard for PoAPTA None.

SS-C&S-012-02 StandarAPTA None.
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(a) Sanitation compartment:
CHSTP trains in use shall be equipped with a sanitation compartment. Each sanitation compartment shall be:
—�adequately ventilated;
—�equipped with a door that closes and possesses a modesty lock;
—�equipped with a sealed retention toilet system;
—�equipped with a washing system including dryer or towel dispenser;
—�equipped with toilet paper in sufficient quantity to meet crew and passenger needs;
—�equipped with a trash receptacle;
—�equipped with mirrors.

The railroad shall utilize potable water where the washing system includes the use of water.  Flushing shall be permissible with either clean water or by re-circulation 
techniques.  If the flushing medium is not clean water, the characteristics of the flushing medium shall be recorded in the rolling stock register.

(b) Sanitation servicing requirement:
The sanitation compartment of each passenger car in use shall be sanitary.

All components for the sanitation compartment shall operate as intended such that:
—�all mechanical systems shall function;
—�water shall be present in sufficient quantity to permit flushing;
—�for those systems that utilize chemicals for treatment, the chemical (chlorine or other comparable oxidizing agent) used to treat waste must be present;
—�no blockage is present that prevents waste from evacuating the bowl.

(c) Maintenance:
Maintenance of sanitation facilities shall be addressed in the CHSTP System Requirements for Operations and Maintenance.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02.5 - Toilets

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.137 5-02.5 RST_4.2.2.5Toilets Toilets

229.139 RST_4.2.2.5 Toilets

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.137:  Sanitation, general requirements

The language proposed in CHSTP System Requirement 5-02.5 is equivalent to 49CFR229.137 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-02.5 adopts this requirement; the language has been changed to reflect CHSTP trainsets instead of lead 
locomotives;

Items (b.1.i through b.1.v) – These requirements are not applicable to the CHSTP.  CHSTP does not utilize locomotives;

Basis of Equivalency
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Item (b.1.vi) – CHSTP System Requirement 5-02.5 is equivalent to this requirement;

Item (b.2) – This requirement is not applicable to the CHSTP.  CHSTP does not utilize locomotives;

Item (c) – This requirement is not applicable to the CHSTP.  CHSTP does not utilize locomotive hauled trains;

Item (d) – This requirement is not applicable to the CHSTP.  CHSTP does not utilize locomotive hauled trains;

Item (e) – This requirement is not applicable to the CHSTP.  CHSTP does not utilize locomotive hauled trains;

Item (f) – CHSTP System Requirement 5-02.5 adopts this requirement for CHSTP trainsets.  CHSTP does not utilize locomotives;

Item (g) – CHSTP System Requirement 5-02.5 adopts this requirement for CHSTP trainsets.  CHSTP does not utilize locomotives;

Item (h) – CHSTP System Requirement 5-02.5 adopts this requirement for CHSTP trainsets.  CHSTP does not utilize locomotives;

Item (i) – This requirement is not applicable to the CHSTP.  CHSTP does not utilize locomotives;

Item (j) – This requirement is not applicable to the CHSTP.  CHSTP does not utilize locomotives;

Item (k) – CHSTP System Requirement 5-02.5 adopts this requirement.
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.139:  Sanitation, servicing requirements

The language proposed in CHSTP System Requirement 5-02.5 is equivalent to 49CFR229.139 as specifically addressed by the following:
Item (a) – CHSTP System Requirement 5-02.5 adopts this requirement; the language has been changed to reflect CHSTP trainsets instead of lead 
locomotives;

Item (b) – CHSTP System Requirement 5-02.5 adopts this requirement; the language has been changed to reflect CHSTP trainsets instead of lead 
locomotives;

Item (c) – This item is not applicable to the CHSTP; CHSTP does not utilize locomotives

Item (d) – This item is not applicable to the CHSTP; CHSTP does not utilize locomotives

Item (e) – This item is not applicable to the CHSTP; CHSTP does not utilize locomotives

§ 229.139   Sanitation, servicing requirements.
 (a) The sanitation compartment of each lead locomotive in use shall be sanitary.
(b) All components required by §229.137(a) for the lead locomotive in use shall be present consistent with the requirements of this part, and shall operate 
as intended such that:
(1) All mechanical systems shall function;
(2) Water shall be present in sufficient quantity to permit flushing;
(3) For those systems that utilize chemicals for treatment, the chemical (chlorine or other comparable oxidizing agent) used to treat waste must be 
present; and
(4) No blockage is present that prevents waste from evacuating the bowl.
(c) The sanitation compartment of each occupied locomotive used in switching service pursuant to §229.137(b)(1)(ii), in transfer service pursuant to 
§229.137(b)(1)(iii), or in a trailing position when the locomotive is occupied, shall be sanitary.
(d) Where the railroad uses a locomotive pursuant to §229.137(e) in switching or transfer service with a defective toilet facility, such use shall not exceed 
10 calendar days from the date on which the defective toilet facility became defective. The date on which the toilet facility becomes defective shall be 
entered on the daily inspection report.
(e) Where it is determined that the modesty lock required by §229.137(a)(2) is defective, the railroad shall repair the modesty lock on or before the next 
92-day inspection required by this part.

Basis of Equivalency

TSI RST_4.2.2.5 : 

The language proposed in CHSTP System Requirement 5-02.5 adopts the requirements of TSI Section 4.2.2.5.

4.2.2.5. Toilets

On passenger carrying trains, sealed retention toilets shall be installed onboard. Flushing is permissible with either clean water or by re-circulation techniques.
If the flushing medium is not clean water, the characteristics of the flushing medium shall be recorded in the rolling stock register.

TSI Incorporation Comment
Toilets
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(a) Access and egress:
The cab shall be accessible from both sides of the train from the platforms as defined in the CHSTP Infrastructure System Requirement 3-20.4 and from a level 200 mm 
below the top of the rail on a stabling track.  It is permissible for this access to be either directly from the exterior or through an adjoining compartment at the rear of the cab.

The train crew shall be able to prevent the cab being accessed by non-authorized persons.

(b) External visibility:
Forward Vision: The driver’s cab shall be designed such that a driver has a clear, unobstructed line of sight to be able to see fixed signals set to both the left and right of the 
track from the normal seated driving position as defined in Figures B.1 through B.5 inserted below, when the train is on a level and straight track, with the signals following 
locations defined in Figure B.2, measured from either the coupling face or the buffer plane (whichever is applicable). Consideration of a standing driving position is not 
required.
Side vision: The driver shall be provided with an opening window or opening panel, sufficiently large for the driver to put his head through the aperture, at each side of the 
cab. Additional equipment for side and rearwards vision is not mandatory.

(See attachment)
(See attachment)
(See attachment)
(See attachment)
(See attachment)

(c) Seats:
The main seat available to the driver shall conform with the requirements set forth in APTA SS-C&S-011-00 (Ed. 3-22-04) – Standard for Cab Crew Seating Design and 
Performance and shall be designed in such a way that it allows him or her to undertake all normal driving functions in a seated position; the dimensions in section (b) shall be 
used in lieu of APTA SS-C&S-011-00 Sections 5.2 and 5.4. The dynamic seat attachment test set forth in APTA SS-C&S-011-00 shall also be modified to reflect the 
longitudinal acceleration identified below.

In addition, a second forward facing seat shall be provided for possible accompanying crew.  The requirements for external visibility given in section (b) do not apply to this 
position; however, this seat shall still meet the acceleration requirements identified below.

(d) Interior layout:
Freedom of movement of personnel in the cab interior shall not be inhibited by obstructions. Steps are not permitted on the cab floor; they are permitted between the cab and 
adjacent compartments or outside doors. The interior layout shall take into account the anthropometric dimensions of the driver as set out in Figure B.1.

In addition, the following requirements shall be met:

—�floors of cabs, passageways, and compartments shall be kept free of any obstruction that creates a slipping, tripping or fire hazard. Floors shall be properly treated to 

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02.6 - Driver's cab

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.119 5-02.6 RST_4.2.2.6Driver's cab Driver’s cab

229.127 RST_4.2.2.6 Driver’s cab

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.447 5-02.6 RST_4.2.2.6Driver's cab Driver’s cab
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provide secure footing;
—�containers shall be provided for carrying fusees and torpedoes. A single container may be used if it has a partition to separate fusees from torpedoes. Torpedoes shall be 
kept in a closed metal container;
—�the driver’s cab shall have cab lights which will provide sufficient illumination for the control instruments, meters, and gauges to enable the driver to make accurate 
readings from his or her normal position in the cab. These lights shall be located, constructed, and maintained so that light shines only on those parts requiring illumination 
and does not interfere with the driver's vision of the track and signals. Each cab shall also have a conveniently located light that can be readily turned on and off by the driver 
and that provides sufficient illumination for him or her to read train orders and timetables;
—�cab passageways and compartments shall have adequate illumination;
—�driver controls in the driver’s cab shall be arranged so as to minimize the chance of human error, and be comfortably within view and within easy reach when the driver is 
seated in the normal train control position;
—�the driver's control panel buttons, switches, levers, knobs, and the like shall be distinguishable by sight and by touch;
—�the driver’s cab information displays shall be designed with the following characteristics:
—�simplicity and standardization shall be the driving criteria for design of formats for the display of information in the cab;
—�essential, safety-critical information shall be displayed as a default condition;
—�driver selection shall be required to display other than default information;
—�cab or train control signals shall be displayed for the driver; and
—�displays shall be readable from the driver's normal position under all lighting conditions;
—�each seat provided for an employee regularly assigned to occupy a power car cab and any floor-mounted seat in the cab shall be:
—�secured to the car body with an attachment having a minimum ultimate strength capable of withstanding the loads due to the following individually applied accelerations 
acting on the combined mass of the seat and the mass of a seat occupant who is a 95th-percentile adult male:
—�longitudinal: 12g;
—�lateral: 4g; and
—�vertical: 4g;
—�designed so that all adjustments have the range necessary to accommodate a person ranging from a 5th-percentile adult female to a 95th-percentile adult male, as 
persons possessing such characteristics are specified, correcting for clothing as appropriate, in any recognized survey after 1958 of weight, height, and other body 
dimensions of U.S. adults;
—�equipped with lumbar support that is adjustable from the seated position;
—�equipped with force-assisted, vertical-height adjustment, operated from the seated position;
—�equipped with a manually reclining seat back, adjustable from the seated position;
—�equipped with an adjustable headrest; and
—�equipped with folding, padded armrests;
—�sharp edges and corners shall be eliminated from the interior of the driver’s cab, and interior surfaces of the cab likely to be impacted by an employee during a collision or 
derailment shall be padded with shock-absorbent material.

Attachment for SR 5-02.6 . Type: Figure - Principal Anthropometrics of Shortest & Tallest Driving Staff
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Attachment for SR 5-02.6 . Type: Figure - Signal Location
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Attachment for SR 5-02.6 . Type: Figure - Desk with Shelf & Rigid Foot Rest



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-02.6 - Driver's cab

Page 398 of 982

Attachment for SR 5-02.6 . Type: Figure - Desk with Shelf & Adjustable Foot Rest
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-02.6 . Type: Figure - Desk without Shelf & Rigid Foot Rest
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CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.119:  Cabs, floors, and passageways

The language proposed in CHSTP System Requirement 5-02.6 is equivalent to the requirements of 49CFR229.119, items (a), (b), and adopts the design 
requirements of items (c), and (f).  Item (c) of 49CFR229.119 to be addressed in the CHSTP System Requirements for Operations.  The language 
proposed in CHSTP System Requirement 5-07.7 adopts the requirements of 49CFR229.119 item (d).  Item (e) of 49CFR229.119 is not applicable to the 
CHSTP.
§ 229.119   Cabs, floors, and passageways.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.127:  Cab lights

The language proposed in CHSTP System Requirement 5-02.6 adopts the requirements of 49CFR229.127, items (a) and (b).
§ 229.127   Cab lights.

Basis of Equivalency

CFR  - , Subpart  - .:  

49CFR238.447(a) - The language proposed in CHSTP System Requirement 5-02.6 adopts the requirements of 49CFR238.447, items (a), (b), (d), and (g).
49CFR238.447(b) - The language proposed in CHSTP System Requirement 5-02.6 adopts the requirements of 49CFR238.447, items (a), (b), (d), and (g).
49CFR238.447(c) - The language proposed in CHSTP System Requirement 5-07.8 is equivalent to the requirements of 49CFR238.447, item (c).
49CFR238.447(d) - The language proposed in CHSTP System Requirement 5-02.6 adopts the requirements of 49CFR238.447, items (a), (b), (d), and (g).
49CFR238.447(e) -  The language proposed in CHSTP System Requirement 5-02.6 is equivalent to the requirements of 49CFR238.447, item (e).
49CFR238.447(f) - The language proposed in CHSTP System Requirement 5-02.6 adopts the requirements of 49CFR238.447, item (f), with the exception 
that the ultimate strength of the attachment to the carbody has been modified to conform to the requirements of EN 12663, Structural requirements of 
railway vehicle bodies, and EN 15227, Crashworthiness requirements for railway vehicle bodies.  The ultimate strength of the attachments to the carbody 
proposed here for the CHSTP trainsets are lower than required in 49CFR238.447.  Per EN 15227, Crashworthiness requirements for railway vehicle 
bodies, section 6.4.1, the ultimate strength of the equipment attachments shall be consistent with the highest mean deceleration level that the vehicle 
experiences due to the collision scenarios identified in Table 2 of EN 15227.  In addition, EN 15227 states that the, the mean longitudinal deceleration in 
the survival space shall be limited to 5g for Scenario 1 (collision with an identical train).  Scenario 3 (collision with a 15 t deformable obstacle) does not 
apply because the CHSTP has no grade crossings on the system and therefore will not come into contact with road traffic including a tanker that this 
scenario represents.  As the CHSTP System Requirement for section 5-02.6 correlates the ultimate strength of the equipment attachments with the 
highest mean deceleration level that the vehicle experiences in the EN 15227 collision scenarios, the CHSTP system requirement will provide a level of 
confidence that the seat attachment will withstand the initial shock caused by a collision.
49CFR238.447(g) - The language proposed in CHSTP System Requirement 5-02.6 adopts the requirements of 49CFR238.447, items (a), (b), (d), and (g).

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.447:  Train operator's controls and power car cab layout.

The language proposed in CHSTP System Requirement 5-02.6 is equivalent to 49CFR238.447 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-02.6 adopts this requirement;

Item (b) – CHSTP System Requirement 5-02.6 adopts this requirement;

Item (c) – CHSTP System Requirement 5-07.8 adopts this requirement;

Item (d) – CHSTP System Requirement 5-02.6 adopts this requirement;

Item (e) – CHSTP System Requirement 5-02.6 adopts this requirement;

Item (f) – CHSTP System Requirement 5-02.6 adopts this requirement;

Item (g) – CHSTP System Requirement 5-02.6 adopts this requirement.

§ 238.447   Train operator's controls and power car cab layout.

Basis of Equivalency

TSI RST_4.2.2.6 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Driver’s cab

Interfaces between this CHSTP System Requirement and others, with comment
Verify platform height5-02.6 3-20.4>>

Verify visibility of track-side Control-Command objects5-02.6 8-16>>

Verify signal sighting.5-02.6 7-04.1>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 12663CEN CEN Structural requirements of railway 
vehicle bodies

This EN to be incorporated as it relates to the 
requirements identified in the TSI Rolling Stock section 
4.2.2.6.

EN 15227CEN CEN Crashworthiness requirements for 
railway vehicle bodies

This EN to be incorporated as it relates to the 
requirements identified in the TSI Rolling Stock section 
4.2.2.6.

SS-C&S-011-99APTA APTA Standard for cab Crew Seating 
Design and Performance

Note Dynamic seat attachment load values (±8g, ±4g, 
±4g), may be changed



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-02.6 - Driver's cab

Page 402 of 982

Verify signal and lineside marker sighting.5-02.6 7-05.5>>

Verify driver vigilance.5-02.6 7-05.6>>

Interfaces between other CHSTP System Requirements and this one, with comment
Driver's cab5-02.6 8-02<<

Driver’s cab5-02.6 8-16.1<<

Driver’s cab5-02.6 8-16.2<<

Verify that wayside objects including signals, signs, and other indicators are visible by the Locomotive Engineer from the 
normal operating position.

5-02.6 8-18.15<<

Driver’s cab5-02.6 8-16<<
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CHSTP rolling stock requirements shall be as the follows:

(a) Storage facilities:
There shall be adequate storage facilities for staff’s clothing and equipment in or near the driver’s cab and where a train is equipped with a separate service compartment.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02.8 - Storage facilities for use by staff

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-02.8 RST_4.2.2.8Storage facilities for use by staff Storage facilities for use by staff

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.2.8 : 

The language proposed in CHSTP System Requirement 5-02.8 is equivalent to TSI Section 4.2.2.8.

4.2.2.8. Storage facilities for use by staff

In or near to driver cabs and where a train is equipped with a separate service compartment there shall be adequate storage facilities for clothing and equipment 
that must travel with the staff.

TSI Incorporation Comment
Storage facilities for use by staff
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The requirement for external steps for use by shunting staff is not applicable to CHSTP trainsets, as the trainsets will be coupled automatically, without requiring a person to 
go between the trainsets.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-02.9 - External steps for use by shunting staff

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-02.9 RST_4.2.2.9External steps for use by shunting staff External steps for use by shunting staff

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.2.9 : 

This requirement is not applicable to CHSTP.

4.2.2.9. External steps for use by shunting staff

Where a train
— is equipped with UIC couplers
— is of variable consist
— and external steps for use by shunting staff are required
such steps shall conform to the requirements of clause 4.2.2.2 of CR RST Freight Wagon TSI.

TSI Incorporation Comment
External steps for use by shunting staff
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(a) Clearance above top of rail:
No part or appliance of a locomotive except the wheels, flexible nonmetallic sand pipe extension tips, and trip cock arms may be less than 2 ½ inches above the top of rail.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03 - Track interaction and gauging

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.71 5-03 RST_4.2.3Track interaction and gauging Track interaction and gauging

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.71:  Clearance above top of rail

CCFR requirements have been incorporated without any exceptions.

§ 229.71   Clearance above top of rail.

Basis of Equivalency

TSI RST_4.2.3 : 

Heading
TSI Incorporation Comment

Track interaction and gauging
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Kinematic gauge:

Rolling stock shall comply with the static gage and corresponding dynamic envelopes identified in Figures 1, 2, 3, and 4, provided below.   
The pantograph gauge shall comply with Clause 5.2 of prEN 50367:2006

(See attachment)
(See attachment)
(See attachment)
(See attachment)

(See attachment)

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.1 - Kinematic gauge

Attachment for SR 5-03.1 . Type: Figure - Static Gauge - High Speed Equipment

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.1 RST_4.2.3.1Kinematic gauge Kinematic gauge

RST_A_C Annex C - UK Gauge
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Attachment for SR 5-03.1 . Type: Figure - Dynamic Envelope for High Speed Only Lines
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Attachment for SR 5-03.1 . Type: Figure - Dynamic Envelope for High Speed Only Lines - 7" Superelevation
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-03.1 . Type: Figure - Dynamic Envelope on 500' radius curve with 7" Superelevation
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.3.1 : 

The language proposed in CHSTP System Requirement 5-03.1 adopts the requirements of RST TSI Section 4.2.3.1.  The reference to EC verification was not 
incorporated as it is not applicable to the CHSTP.

4.2.3.1. Kinematic gauge

Rolling stock shall comply with one of the kinematic vehicle gauges defined in Annex C of the Conventional Rail Rolling Stock Freight Wagon TSI 2005.

The pantograph gauge shall comply with Clause 5.2 of prEN 50367:2006 

The type or design examination certificate of ‘EC’ verification of the rolling stock and the rolling stock register shall indicate the assessed gauge.

TSI Incorporation Comment
Kinematic gauge

TSI RST_A_C : 

TBC
TSI Incorporation Comment

Annex C - UK Gauge

Interfaces between this CHSTP System Requirement and others, with comment
Verify minimum infrastructure gauge.5-03.1 3-03>>

Interfaces between other CHSTP System Requirements and this one, with comment
Kinematic Gauge5-03.1 3-03<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50367:2006EN Railway applications  Current collection systems  
Technical criteria for the interaction between pantograph 
and overhead line (to achieve free access)
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(a) General requirements:
Sanding devices shall be provided for improving the braking and traction performance of the trainset.

Prior to departure from an initial terminal, each CHSTP trainset shall be equipped with operative sanders that deposit sand on each rail in front of the first power operated 
wheel set in the direction of movement.

(b) Amount of sand:
For improving braking and traction performances, it is permissible to apply sand on the tracks. The allowed amount of sand per sanding device within 30s is:
— for speeds of V < 140 km/h: 400 g + 100 g;
— for speeds of V ≥ 140 km/h: 650 g + 150 g.

The number of active sanding devices shall not exceed the following:
— for multiple units with distributed sanding devices: first and last car and intermediate cars with a minimum of 7 intermediate axles, between two sanding devices that are 
not sanded. It is permissible to couple such multiple units and to operate all sanding devices at the coupled ends;
— for emergency and full service braking: all available sanding devices;
— in all other cases: a maximum of 4 sanding devices per rail.

In addition, there shall be provisions on rolling stock to permit interruption of sanding:
—�within switching zones;
—�when at standstill except during starting and testing of the sanding devices;
—�during braking at speeds below 20 km/h.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.10 - Sanding

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.131 5-03.10 OPS_A_BCSanding Annex B Section C - Operational Interface with Sig

OPS_A_H Annex H - Minimum elements relevant to professio

RST_4.2.3.10 Sanding

TCC_A_A_A1_4. Annex A Appendix 1 Clause 4.1 - ERTMS/ETCS a

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.131:  Sanders

The language proposed in CHSTP System Requirement 5-03.10 is equivalent to 49CFR229.131 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-03.10 adopts this requirement; 

Item (b) – This requirement will be adopted in CHSTP System Requirements for Operations;

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Item (c) – This requirement is not applicable to the CHSTP; CHSTP trains will not be utilized in switching services;

Item (d) – This requirement will be adopted in CHSTP System Requirements for Operations.

§ 229.131   Sanders.

(a) Prior to departure from an initial terminal, each locomotive, except for MU locomotives, shall be equipped with operative sanders that deposit sand on 
each rail in front of the first power operated wheel set in the direction of movement or shall be handled in accordance with the requirements contained in 
§229.9.

(b) A locomotive being used in road service with sanders that become inoperative after departure from an initial terminal shall be handled in accordance 
with the following:

(1) A lead locomotive being used in road service that experiences inoperative sanders after departure from an initial terminal may continue in service until 
the earliest of the following occurrences:

(i) Arrival at the next initial terminal;

(ii) Arrival at a location where it is placed in a facility with a sand delivery system;

(iii) The next periodic inspection under §229.23; or

(iv) Fourteen calendar days from the date the sanders are first discovered to be inoperative; and

(2) A trailing locomotive being used in road service that experiences inoperative sanders after departure from an initial terminal may continue in service 
until the earliest of the following occurrence:

(i) Arrival at the next initial terminal;

(ii) Arrival at a location where it is placed in a facility with a sand delivery system; or

(iii) The next periodic inspection under §229.23.

(c) A locomotive being used in switching service shall be equipped with operative sanders that deposit sand on each rail in front of the first power 
operated wheel set in the direction of movement. If the sanders become inoperative, the locomotive shall be handled in accordance with the following:

(1) A locomotive being used in switching service at a location not equipped with a sand delivery system may continue in service for seven calendar days 
from the date the sanders are first discovered inoperative or until its next periodic inspection under §229.23, which ever occurs first; and

(2) A locomotive being used in switching service at locations equipped with a sand delivery system shall be handled in accordance with the requirements 
contained in §229.9.

(d) A locomotive being handled under the provisions contained in paragraph (b) and (c)(1) of this section shall be tagged in accordance with §229.9(a).
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Other Regulations / Guidance

TSI OPS_A_BC : 

Review interface with Annex B Section C – Operational interface with signaling and command and control equipment
TSI Incorporation Comment

Annex B Section C - Operational Interface with Signalling and Command and Control Equipment

TSI OPS_A_H : 

Review interface with Annex H – Minimum elements relevant to professional competence – driving trains
TSI Incorporation Comment

Annex H - Minimum elements relevant to professional competence - Driving Trains

TSI RST_4.2.3.10 : 

The language proposed in CHSTP System Requirement 5-03.10 is equivalent to TSI Section 4.2.3.10.

4.2.3.10. Sanding

Sanding devices shall be provided for improving braking and traction performance. The amount of sand distributed along the rail is specified in clause 4.1.1 of 
Annex A Appendix 1 of the Control-Command and Signalling TSI 2006.The maximum number of active sanding devices is defined in clause 4.1.2 of Annex A 
Appendix 1 of the Control-Command and Signalling TSI 2006.There shall be provision on rolling stock to permit interruption of sanding:
— within switching zones
— when at standstill except during starting and testing of the sanding devices
— during braking at speeds below 20 km/h.

TSI Incorporation Comment
Sanding

TSI TCC_A_A_A1_4.1

Review interface with Annex A Appendix 1 Clause 4.1 – ERTMS/ETCS and ERTMS/GSM-R operating rules
TSI Incorporation Comment

Annex A Appendix 1 Clause 4.1 - ERTMS/ETCS and ERTMS/GSM-R operating rules

Interfaces between this CHSTP System Requirement and others, with comment
Verify compatibility with track-side train detection systems5-03.10 8-11>>

Verify quality of sand used by RS5-03.10 8-19.3>>

Verify on-board ATC functionality5-03.10 8-02>>

Verify use of sanding5-03.10 8-17.10>>
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(a)�Ballast pick up:

The aerodynamic performance of the exterior of the carbody shall be optimized to mitigate ballast pick-up when operating at the maximum operating speed.

Refer to CHSTP System Requirement 5-02.7 for windscreen glazing requirements.

Refer to CHSTP System Requirement 5-06.1 for pollution considerations.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.11 - Ballast pick up

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.11 RST_4.2.3.11Ballast pick up Ballast pick up

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency can be found in 49CFR.
Basis of Equivalency

TSI RST_4.2.3.11 : 

TSI requirements have not been incorporated.  TSI Section 4.2.3.11 states that ballast pick up is an open point; however, this has direct impact on both the 
windscreen glazing and pollution requirements.

4.2.3.11. Ballast pick up

This is an open point.

TSI Incorporation Comment
Ballast pick up

Interfaces between this CHSTP System Requirement and others, with comment
Verify documentation for drivers5-03.11 7-01.2>>
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Interfaces between other CHSTP System Requirements and this one, with comment
Ballast pick up:  This is an open point.
None.  No guidance provided
Verify ballast pick-up.

5-03.11 3-27<<
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(a) Static axle load:
The nominal static axle load (Po) on the track shall be as set out in Table 1 below and shall meet the following requirements in order to limit the forces exerted on the track by 
the train. Measurements shall be made under the following normal load conditions:

—�with normal payload (as defined in (b) below);

—�train crew;

—�all materials needed for operation (e.g. lubricants, coolants, catering equipment, flushing medium for toilets etc.);

—�2/3 of consumables (e.g. sand, food, etc).

(See attachment)

The maximum total static axle load of the train (the total mass of the train) shall not be greater than: (the sum of all nominal static axle loads of the train) x 1,02.

The total mass of the train shall not exceed 1 000 t.

The maximum individual static axle load of any axle shall not be greater than: (the nominal individual static axle load) x 1,04.

The difference in static wheel load between any wheel on the same bogie or running gear shall not exceed 6 % of the average wheel load of that bogie or running gear. It is 
permitted to center the car body to the center lines of the bogies before the weighing process. 

Individual static axle loads shall not be less than 5 t. 

(b) Normal payload:
The following definition of the normal payload will apply, dependent upon the type of vehicle or area:

—�passenger seating areas including seats in dining cars:
—�number of passenger seats multiplied by 80 kg (176 lb) (stools (low and high), resting bars or standing aids are not classified as seats);

—�areas of temporary occupation (e.g. vestibules, gangways, toilets):
—�no passenger payload to be taken into account;

—�other compartments not accessible to passengers containing luggage, freight:
—�maximum payload in revenue service.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.2 - Static axle load

Attachment for SR 5-03.2 . Type: Figure - Static Axle Load

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.2 RST_4.2.3.2Static axle load Static axle load

TCC_A_A_A1_3. Annex A Appendix 1 Clause 3.1 - ERTMS/ETCS a
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

TSI RST_4.2.3.2 : 

The language proposed in CHSTP System Requirement 5-03.2 adopts the requirements of TSI Section 4.2.3.2. European vehicles have a lower maximum axle 
load than US vehicles; as a result, the former are much lighter.  This decreases wear and tear on track and infrastructure; in addition, systems such as 
propulsion can be smaller and rated lower.

4.2.3.2. Static axle load

The nominal static axle load (Po) on the track shall meet the following requirements, in order to limit the forces exerted on the track by the train. Measurements 
shall be made under the following normal load conditions: with normal payload, train crew, all materials needed for operation (e.g. lubricants, coolants, catering 
equipment, flushing medium for toilets etc.) and 2/3 of consumables (e.g. fuel, sand, food, etc).

The following definition of the normal payload will apply, dependant upon the type of vehicle or area:
— Passenger seating areas including seats in dining cars: number of passenger seats multiplied by 80 kg (stools (low and high), resting bars or standing aids 
are not classified as seats)
— Areas of temporary occupation (e.g. vestibules, gangways, toilets): no passenger payload to be taken into account
— Other compartments not accessible to passengers containing luggage, freight: maximum payload in revenue service

The different types of vehicles are defined in clause 4.2.1.2.

The nominal static load Po per axle shall be as set out in Table 1 (1 tonne (t) = 1 000 kg):

Table 1 Static axle load

 

The maximum total static axle load of the train (the total mass of the train) shall not be greater than:

(the sum of all nominal static axle loads of the train) x 1,02.

The total mass of the train shall not exceed 1 000 t

The maximum individual static axle load of any axle shall not be greater than:

(the nominal individual static axle load) x 1,04.

The difference in static wheel load between any wheel on the same bogie or running gear shall not exceed 6 % of the average wheel load of that bogie or 
running gear. It is permitted to centre the car body to the centre lines of the bogies before the weighing process. 

Individual static axle loads shall not be less than 5 t. This value satisfies the requirement specified in clauses 3.1.1, 3.1.2 and 3.1.3 of Annex A Appendix 1 of the 
Control-Command and Signalling TSI 2006.

TSI Incorporation Comment
Static axle load

TSI TCC_A_A_A1_3.1

Verify annex A Appendix 1 Clause 3.1 - ERTMS/ETCS and ERTMS/GSM-R operating rules.
TSI Incorporation Comment

Annex A Appendix 1 Clause 3.1 - ERTMS/ETCS and ERTMS/GSM-R operating rules



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-03.2 - Static axle load

Page 420 of 982

Other Regulations / Guidance

Interfaces between this CHSTP System Requirement and others, with comment
Verify track resistance.5-03.2 3-13>>

Verify compatibility with track-side train detection systems.5-03.2 8-11>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify track resistance.
Speeds:
190 km/h = 118 mph
200 km/h = 124 mph
230 km/h = 143 mph
250 km/h = 155 mph

Comparative axle load s in pounds:
22.5 tonne = 49,600 lbs
20 tonne = 44,090 lbs
18 tonne = 39,660 lbs
17 tonne = 37,480 lbs
All quite low compared to normal US loading.
Dynamic loading resulting from these static load is in RST 5-03.4

Total mass of train to not exceed:
1,000 tonnes = 1,102 US tons

Maximum individual axle load:
17t x 1.04 = 17.68 t = 39,000 lbs

5-03.2 3-13<<
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Speeds:
190 km/h = 118 mph
200 km/h = 124 mph
230 km/h = 143 mph
250 km/h = 155 mph
Comparative axle load s in pounds:
22.5 tonne = 49,600 lbs
20 tonne = 44,090 lbs
18 tonne = 39,660 lbs
17 tonne = 37,480 lbs
All quite low compared to normal US loading.
Dynamic loading resulting from these static load is in RST 5-03.4
Total mass of train to not exceed:
1,000 tonnes = 1,102 US tons
Maximum individual axle load:
17t x 1.04 = 17.68 t = 39,000 lbs

5-03.2 3-38<<
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(a) Electrical resistance:
To ensure the operation of track circuits, the electrical resistance of each wheelset, measured from tire to tire shall meet the requirements of the CHSTP Train Control and 
Communications SR 8-11.  

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.3 - Rolling stock parameters which influence ground based train 
monitoring systems

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.427 5-03.3 RST_4.2.3.3Rolling stock parameters which influence ground 

based train monitoring systems
Rolling stock parameters which influence ground 
based train monitoring systems

RST_4.2.3.3 Rolling stock parameters which influence ground b

RST_4.2.3.3.1 Electrical resistance

RST_4.2.3.3.1 Electrical resistance

RST_4.2.3.3.2 Axle bearing health monitoring

RST_4.2.3.3.2 Axle bearing health monitoring

RST_4.2.3.3.2.1 Class 1 trains

RST_4.2.3.3.2.1 Class 1 trains

RST_4.2.3.3.2.2 Class 2 trains

RST_4.2.3.3.2.2 Class 2 trains

RST_4.2.3.3.2.3 Hot axle box detection for Class 2 trains

RST_4.2.3.3.2.3 Hot axle box detection for Class 2 trains

RST_4.2.3.3.2.3. HABD General

RST_4.2.3.3.2.3. HABD General

RST_4.2.3.3.2.3. Functional requirements for the vehicle

RST_4.2.3.3.2.3. Functional requirements for the vehicle

RST_4.2.3.3.2.3. Transverse dimensions and height above rail level 

RST_4.2.3.3.2.3. Transverse dimensions and height above rail level 

RST_4.2.3.3.2.3. Longitudinal dimension of the target area

RST_4.2.3.3.2.3. Longitudinal dimension of the target area

RST_4.2.3.3.2.3. Limit criteria outside of the target area

RST_4.2.3.3.2.3. Limit criteria outside of the target area

RST_4.2.3.3.2.3. Emissivity

RST_4.2.3.3.2.3. Emissivity
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In the case of independent wheels (left and right parallel wheels that rotate independently), it is necessary to electrically connect the pair of wheels to achieve the above 
value.

(b) Axle bearing health monitoring:
The health of wheelset bearings on CHSTP (Class 1) trains shall be monitored by on board detection equipment.

This equipment shall be able to detect a deterioration of the wheelset bearing health, either by monitoring its temperature, or its dynamic frequencies or some other suitable 
wheelset bearing health condition characteristic.  A maintenance requirement shall be generated by this equipment and indicate a need for operational restrictions when 
necessary depending on the extent of the wheelset bearing deterioration.

The detection system shall be located entirely on board and diagnosis messages shall be communicated to the driver.

To prevent CHSTP (Class 1) trains triggering an incorrect alarm of trackside hot axle box detection (HABD) equipment, CHSTP (Class 1) trains shall have no component 
(other than axle boxes), or vehicle part, or commodity, that generates sufficient heat in the target area, defined in (c) below, that triggers an alarm. Where such a possibility 
exists then that component, vehicle part or commodity that has the possibility of generating an alarm shall be permanently shielded from the trackside HABD equipment.

It is permissible for CHSTP (Class 1) train axle boxes, by mutual agreement between all the infrastructure managers to whose lines the trains are intended to run and the 
railway undertaking, to interface with trackside HABD, in addition to the on board detection equipment, if all the requirements of (c) are fulfilled.  As an alternative it is 
permissible by mutual agreement between infrastructure manager and railway undertaking to identify these trains by train identification systems and use the HABD 
information as agreed.

When, for vehicles with independent rotating wheels, inhibition of false alarms by using the train identification number is not possible, priority shall be given to the on-board 
detection system provided that all bearings of the wheels are monitored. The rolling stock register shall indicate if the axle boxes that have the possibility of generating an 
alarm are or are not shielded permanently from the trackside HABD equipment.

(c) Hot axle box detection:
The minimum area on a vehicle that shall remain clear for the observation and measurement of axle box temperatures by trackside HABD equipment, known as the target 
area (TA), shall comply with the requirements set forth.

The vehicle’s axle box shall be designed such that the maximum temperature difference between the loaded zone of the bearing and the target area shall not exceed 20 °C 
when assessed by the methods defined in Clause 6 of EN 12082:1998, rig performance test.

A minimum of three alarm trigger levels shall apply to CHSTP (Class 1) trains on the axle box target area temperatures (Taxle box) as measured by the trackside HABD 
equipment:

—�warm alarm: Taxle box °C, as defined by the equipment manufacturer;

—�hot alarm: Taxle box °C, as defined by the equipment manufacturer;

—�difference alarm (difference between the temperature of the right and the left bearing of a wheelset = ΔTdiff): ΔTdiff °C, as defined by the equipment manufacturer.

Specific alarm trigger levels shall be listed in the rolling stock register.

The target area on the underside of an axle box, that shall remain unobstructed to permit observation by a trackside HABD, shall occupy a minimum uninterrupted length of 
50 mm within a minimum transverse distance from the wheelset center of 1,040 mm and a maximum transverse distance from the wheelset center of 1,120 mm at a height 
above the top of the rail between 260 mm and 500 mm;

The longitudinal dimension on the underside of the axle box that shall remain unobstructed to permit observation by a trackside HABD (Figure 1) shall be centered on the 
wheelset’s centerline and shall have a minimum length Lmin (mm) = 130mm for CHSTP (Class 1) trains where used.
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(See attachment)

To prevent unwanted activation of the trackside HABD, in the vertical plane and over a minimum longitudinal length of LE (mm) = 500 mm centered on the wheelset 
centerline:

—�no component, or vehicle part, or commodity that has a temperature greater than that of the axle box (e.g. hot load, equipment exhaust) shall be located within the 
longitudinal limit of LE mm and at a distance of less than 10 mm from either outer edge of the target area’s transverse limits unless it is shielded from observation by the 
trackside HABD;

—�no component, vehicle part or commodity that has the potential to increase the temperature of a component or part that lies within the longitudinal limit of LE mm and the 
target area transverse limits to a temperature above that of the wheelset-box (e.g. equipment exhaust), shall be located at a distance of less than 100 mm from either outer 
edge of the target area’s transverse limits unless it is shielded and prevented from causing an increase in temperature of any part within that area.

In order to maximize the emissivity of the observed target area surface and to limit stray radiation from the axle box, the underside surfaces of the axle box and its immediate 
environment shall be designed to have a matt finish and be painted with dark paint of a matt finish. The paint used shall be to a specification of a maximum 5 % specular 
reflection in its new state (as defined in clause 3.1 of EN ISO 2813:1999) and be appropriate for the axle box surfaces to which it is applied.

Attachment for SR 5-03.3 . Type: Figure - HABD Equipment
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.427:  
Suspension system.

The language proposed in CHSTP System Reference 5-03.3 is equivalent to 49CFR238.427 as specifically addressed by the following:

Item (a) – This item will be adopted in CHSTP System Requirement 5-03.4;

Item (b) – This item will be adopted in CHSTP System Requirement 5-03.4;

Item (c) – This item will be adopted in CHSTP System Requirement 5-03.4;

Item (d) – CHSTP System Requirement 5-03.3 is equivalent to this item.

§ 238.427   Suspension system.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.427:  Suspension system.

The language proposed in CHSTP System Reference 5-03.3 is equivalent to 49CFR238.427 as specifically addressed by the following:

Item (a) – This item will be adopted in CHSTP System Requirement 5-03.4;

Item (b) – This item will be adopted in CHSTP System Requirement 5-03.4;

Item (c) – This item will be adopted in CHSTP System Requirement 5-03.4;

Item (d) – CHSTP System Requirement 5-03.3 is equivalent to this item.

§ 238.427   Suspension system.

Basis of Equivalency
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TSI RST_4.2.3.3 : 

The language proposed in CHSTP System Requirement 5-03.3 adopts the requirements of TSI Section 4.2.3.3.  All references to Class 2 trains have been 
removed as CHSTP only utilizes Class 1 trains.

The electrical resistance between the running surfaces of the opposite wheels of a wheelset was modified to state “shall not exceed 0.006 Ohm per AREMA 
requirements, as opposed to 0.01 Ohm per the TSI. 

4.2.3.3. Rolling stock parameters which influence ground based train monitoring systems

TSI Incorporation Comment
Rolling stock parameters which influence ground based train monitoring systems

TSI RST_4.2.3.3.1 : 

4.2.3.3.1. Electrical resistance
TSI Incorporation Comment

Electrical resistance

TSI RST_4.2.3.3.2 : 

4.2.3.3.2. Axle bearing health monitoring
TSI Incorporation Comment

Axle bearing health monitoring

TSI RST_4.2.3.3.2.1 : 

4.2.3.3.2.1. Class 1 trains
TSI Incorporation Comment

Class 1 trains

TSI RST_4.2.3.3.2.2 : 

4.2.3.3.2.2. Class 2 trains
TSI Incorporation Comment

Class 2 trains

TSI RST_4.2.3.3.2.3 : 

No link required - TSI section title
TSI Incorporation Comment

Hot axle box detection for Class 2 trains

TSI RST_4.2.3.3.2.3.1 

4.2.3.3.2.3.1. General
TSI Incorporation Comment

HABD General

TSI RST_4.2.3.3.2.3.2 

4.2.3.3.2.3.2. Functional requirements for the vehicle
TSI Incorporation Comment

Functional requirements for the vehicle

TSI RST_4.2.3.3.2.3.3 

4.2.3.3.2.3.3. Transverse dimensions and height above rail level of the target area
TSI Incorporation Comment

Transverse dimensions and height above rail level of the target area
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Other Regulations / Guidance

TSI RST_4.2.3.3.2.3.4 

4.2.3.3.2.3.4. Longitudinal dimension of the target area
TSI Incorporation Comment

Longitudinal dimension of the target area

TSI RST_4.2.3.3.2.3.5 

4.2.3.3.2.3.5. Limit criteria outside of the target area
TSI Incorporation Comment

Limit criteria outside of the target area

TSI RST_4.2.3.3.2.3.6 

4.2.3.3.2.3.6. Emissivity
TSI Incorporation Comment

Emissivity

Interfaces between this CHSTP System Requirement and others, with comment
Degraded operation5-03.3 7-03.6>>

Verify compatibility with Track-side Train Detection Systems.5-03.3 8-11>>

HABD (Hot axle box detector)5-03.3 8-10>>

Verify minimum infrastructure gauge.5-03.3 3-03>>

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock parameters, which influence ground based train monitoring systems. Verify minimum infrastructure gauge.5-03.3 3-03<<

The health of wheelset bearings on CHSTP (Class 1) trains shall be monitored by on board detection equipment.5-03.3 4-04<<

The health of wheelset bearings on CHSTP (Class 1) trains shall be monitored by on board detection equipment.5-03.3 4-04.1<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

12082:1998EN Railway applications – Axleboxes 

2813:1999EN ISO Paints and varnishes - Determinati

C&S Manual Part 8.1.11AREMA wheel to wheel resistance value s
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.4 - Rolling stock dynamic behavior

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.63 5-03.4 RST_4.2.3.4Rolling stock dynamic behavior Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

229.64 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

229.65 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General
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RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

229.67 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

229.69 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability
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RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

229.73 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

229.75 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels
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49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.0 5-03.4 RST_4.2.3.4Rolling stock dynamic behavior Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

238.227 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles
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RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

238.427 RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4 Rolling stock dynamic behaviour

RST_4.2.3.4.1 General

RST_4.2.3.4.1 General

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.10 Specific requirements for vehicles with independen

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.11 Detection of derailments

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.2 Limit values for running safety

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.3 Track loading limit values

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.4 Wheel/rail interface

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.5 Design for vehicle stability

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.6 Definition of equivalent conicity

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.7 Design values for wheel profiles

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.8 In service values of equivalent conicity

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9 Wheelsets

RST_4.2.3.4.9.1 Wheelsets
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(a) General:
The dynamic behavior of a vehicle has a strong influence on safety against derailment, running safety and track loading.  The vehicle dynamic behavior is mainly determined 
by:

—�the maximum speed;
—�the maximum designed cant deficiency for the rolling stock;
—�wheel/rail contact parameters (wheel and rail profile, track gauge);
—�mass and inertia of the car body, bogies and wheelsets;
—�suspension characteristic of the vehicles;
—�track irregularities.

In order to ensure safety against derailment and running safety, as well as to avoid overloading of the track, an acceptance procedure test shall be carried out for vehicles 
which:

—�are newly developed;
—�have had relevant design modifications that could affect safety against derailment, running safety or track loading; or
—�have had changes in their operating regimes that could affect safety against derailment, running safety or track loading.

The acceptance procedure tests for safety against derailment, running safety and track loading shall be carried out in accordance with the relevant requirements in EN 
14363:2005.  The parameters described in (b) and (c) below shall be assessed using the normal or simplified method as permitted in EN 14363:2005 Clause 5.2.2.

The tests shall be carried out under a range of conditions of speed, cant deficiency, track quality and curve radius appropriate for the application of the vehicle.

The track geometric quality for the tests shall be representative of the service routes and shall be included in the test report.  The methodology of EN 14363 Annex C shall be 
used with the specified quality levels QN1 and QN2 values taken as guidance.

(b) Limit values for running safety:
EN 14363:2005 (Clauses 4.1.3, 5.5.1, 5.5.2 and appropriate sections of clauses 5.3.2, 5.5.3, 5.5.4, 5.5.5 and 5.6) contains definitions of the frequency content, measuring 
methods and conditions for the parameters specified below:

—�transverse track forces:
Rolling stock shall comply with the PRUD’HOMME criteria for the maximum transverse force ΣY defined as follows:
(See attachment)
where:

ΣY – sum of the guiding forces of a wheelset;
P0 – static load on the axle (kN).

The result of this formula defines the limit of wheel/rail adhesion between the sleeper and the ballast under the influence of transverse dynamic forces.

—�quotient of the transverse and vertical forces of a wheel in normal operating conditions (for a curve radius R ≥ 250 m):
The ratio of transverse to vertical force (Y / Q) of a wheel shall not exceed the limit

CHSTP System Requirement Text

RST_4.2.3.4.9.1 Wheelsets

RST_4.2.3.4.9.2 Interoperability Constituent Wheels

RST_4.2.3.4.9.2 Interoperability Constituent Wheels
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(See attachment)
where:

Y – lateral guiding force of a wheel exerted on the rail measured in a wheelset based reference frame;
Q – vertical force of the wheel on the rail measured in the same reference frame.

—�quotient of the transverse and vertical forces of a wheel on twisted track (for a curve radius R < 250 m):
The ratio of transverse to vertical force (Y / Q) of a wheel shall not exceed the limit:
(See attachment)
where:

Y – lateral guiding force of a wheel exerted on the rail measured in a wheelset based reference frame;
Q – vertical force of the wheel on the rail measured in the same reference frame;
γ – flange angle;
μ – coefficient of friction (0.36).

If the flange angle γ is 70o, the limit value (Y / Q)lim = 1.2.

This limit characterizes the ability of the rolling stock to run on twisted track.

—�instability criterion:
On straight track or large radius curves a wheelset is running in an unstable manner if the periodic lateral movement of the wheelset exhausts the clearance between the 
wheel flanges and the gauge corner of the rails.  In unstable motion this lateral movement is exerted over several cycles and is strongly dependent on speed and equivalent 
conicity (defined in (f) below), where relevant (see (k) below), and causes excessive lateral vibrations.

The root mean square (RMS) value of the sum of the guiding forces used in the acceptance testing shall not exceed the limit:
(See attachment)
where:

ΣYmax,lim – maximum transverse force.

This limit characterizes the ability of the rolling stock to run in a stable manner.

The criteria for the activation of an on board instability alarm shall follow either:

—�the requirements of clause 5.3.2.2 and clause 5.5.2 of EN 14363:2005 for simplified acceleration measurement method; or
—�indicate instability characterized by a maintained lateral oscillation (more than 10 cycles) generating accelerations of the bogie frame above the centerline of the wheelset 
greater than 0.8 g peak value, with a frequency between 3 and 9 Hz.

In addition, the following criteria for lateral motion shall be met:

The total uncontrolled lateral motion between the hubs of the wheels and boxes, between boxes and pedestals or both, on any pair of wheels shall be as specified by the 
vehicle supplier, but may not exceed 1” on non-powered axles and friction bearing powered axles, or 3/4" on all other powered axles.

(c) Track loading limit values:
The frequency content, measuring methods and conditions for the parameters specified below are defined in EN 14363:2005 (Clauses 5.5.1, 5.5.2 and appropriate sections 
of clauses 5.3.2, 5.5.3, 5.5.4, 5.5.5 and 5.6).
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—�vertical dynamic wheel load:
The maximum vertical force exerted by the wheels on the rails (dynamic wheel load, Q) shall not be more than the value given in Table 1 for the speed range of the vehicle.
(See attachment)
—�longitudinal load:
In order to limit the longitudinal forces exerted on the track by the rolling stock the maximum acceleration or deceleration shall be less than 2.5 m/s2.

Braking systems which dissipate kinetic energy through heating the rail shall not create braking forces of more than:

—�case 1: 360 kN per train in the case of emergency braking;
—�case 2: for other braking cases, such as a normal service braking for speed reduction or non repetitive braking to a halt, or repetitive braking for speed control, the use of 
the brake and the maximum braking force allowed shall be determined by the infrastructure manager for each line concerned.  Any limitations on the braking force defined in 
CHSTP System Requirement 5-04.5 shall be justified and published in the infrastructure register and taken into account in the operating rules.
—�quasi static guiding force Yqst:
Limitation of the quasi static guiding force Yqst is to avoid excessive wear of rails in curves.
—�quasi static wheel force Qqst:
In order to limit the vertical forces in curves at cant deficiency and cant excess the quasi static vertical wheel force shall be less than
(See attachment)
where:

Qqst,lim – maximum quasi static vertical wheel force.

(d) Wheel/rail interface:
The wheel-rail interface is fundamental for safety against derailment and for explaining the dynamic running behavior of a railway vehicle. The wheel profile shall meet the 
following requirements:

—�the flange angle (see Figure 1 in section (n) below) is at least 67 degrees;
—�the taper angle (see Figure 1) is between 3.7 and 8.5 degrees (6.5 % to 15 %);
—�the equivalent conicity is in the limits set out in (f) and (h) below.

(e) Design for vehicle stability:
Vehicles shall be designed to be stable on track, meeting the requirements of CHSTP System Requirements for High-Speed Infrastructure, at the maximum vehicle design 
speed plus 10 %.  Unstable running is defined in section (b) above.

Rolling stock designed for higher speeds shall still be stable when running on lines designed for lower speeds.  For example, rolling stock designed for speeds > 250 km/h 
shall still be stable when running on lines designed for speeds of the order of 200 km/h or less.

The range of values of speed and conicity for which the vehicle is designed to be stable shall be specified, certified and indicated in the rolling stock register.

An on board instability alarm shall be fitted on the trainsets.  The detection of instability shall be based on acceleration measurements taken on the bogie frame.  This alarm 
shall advise the driver to reduce speed in the event of instability.  The criteria for activation of this alarm shall be as defined in section (b) above.
 
In addition, the following criteria shall be met:

All CHSTP passenger equipment shall exhibit freedom from hunting oscillations at all operating speeds. If hunting oscillations do occur, the railroad shall immediately take 
appropriate action to prevent derailment.  For purposes of this paragraph, hunting oscillations shall be considered lateral oscillations of trucks that could lead to a dangerous 
instability.

All CHSTP passenger equipment shall demonstrate stable operation during pre-revenue service qualification tests at all operating speeds up to 10% 5 mph in excess of the 
maximum intended operating speed under worst-case conditions—including component wear—as determined by the operating railroad.
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Nothing in this section shall affect the requirements of 49CFR213 Track Safety Standards as they apply to passenger equipment as provided in that part.

Each truck shall be equipped with a permanently installed lateral accelerometer mounted on the truck frame.  The accelerometer output signals shall be processed through a 
filter having a band pass of 0.5 to 10 Hz to determine if hunting oscillations of the truck are occurring. If hunting oscillations are detected, the train monitoring system shall 
provide an alarm to the operator, and the train shall be slowed to a speed at least 5 mph less than the speed at which the hunting oscillations stopped. For purposes of this 
paragraph, hunting oscillations are considered a sustained cyclic oscillation of the truck which is evidenced by lateral accelerations in excess of 0.4g root mean square 
(mean-removed) for 2 seconds.

(f) Definition of equivalent conicity:
Equivalent conicity is the tangent of the cone angle of a wheelset with coned wheels whose lateral movement has the same kinematic wavelength as the given wheelset on 
straight track and large-radius curves.

The limiting values for equivalent conicity quoted in the tables below shall be calculated for the amplitude (y) of the wheelset’s lateral displacement:
(See attachment)
where:

TG – track gauge;
SR – the distance between the active faces of the wheelset.

(g) Design values for wheel profiles:
Wheel profiles and the distance between active faces of the wheels (Dimension SR in Figure 1) shall be selected to ensure that the equivalent conicity limits set out in Table 
2 are not exceeded when the designed wheelset is modeled passing over the representative sample of track test conditions (simulated by calculation) specified in Table 3.
(See attachment)
The requirements of this clause are deemed to have been met by wheelsets having unworn S1002 or GV 1/40 profiles, as defined in prEN 13715:2006 with spacing of active 
faces between 1,420 mm and 1,426 mm.

Design conicity values for rail profiles are given in the CHSTP System Requirements for High-Speed Infrastructure.  Those values are different from the values given here for 
wheel profiles.  This difference is intentional and results from the selection of reference wheel and rail profiles for the assessment.

(h) In service values of equivalent conicity:
The maintenance plan shall set out the railway undertaking’s procedures for maintaining wheelsets and wheel profiles.  The procedures shall take account of the conicity 
ranges for which the vehicle is certified (see (e) above).

Wheelsets shall be maintained to ensure (directly or indirectly) that the equivalent conicity remains within the approved limits for the vehicle when the wheelset is modeled 
passing over the representative sample of track test conditions (simulated by calculation) specified in Tables 3 and 4.
(See attachment)
For a novel bogie/vehicle design, or for the operation of a known vehicle on a route with relevant different characteristics, the development of the wear of a wheel profile, and 
therefore the change in equivalent conicity, is usually not known.  For this situation, a provisional maintenance plan shall be proposed.  The validity of the plan shall be 
confirmed following monitoring of the wheel profile and equivalent conicity in service.  The monitoring shall consider a representative number of wheelsets and shall take into 
account the variation between wheelsets in different positions in the vehicle and between different vehicle types in the trainset.

If ride instability is reported, the railway undertaking shall model the measured wheel profiles and distances between active faces of the wheels (Dimension SR in Figure 1) 
over the representative sample of track test conditions specified in Table 3 and Table 4 to check for compliance with the maximum equivalent conicity at which the vehicle is 
designed and certified to be stable.

If the wheelsets comply with the maximum equivalent conicity at which the vehicle is designed and certified to be stable, the infrastructure manager shall check the track for 
compliance with the requirements set out in the CHSTP System Requirements for High-Speed Infrastructure.
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If both vehicle and track comply with the requirements, a joint investigation by the railway undertaking and the infrastructure manager shall be undertaken to determine the 
reason for the instability.

(i) Trucks (Bogies):
If applicable based on the truck design, the male center plate shall extend into the female center plate at least 3/4".  On trucks constructed to transmit tractive effort through 
the center plate or center pin, the male center plate shall extend into the female center plate at least 1 1/2".  The maximum lost motion in a center plate assemblage may not 
exceed 1/2”.

Each CHSTP vehicle shall have a device or securing arrangement to prevent the truck and body from separating in case of derailment.

If applicable based on the truck design, a truck may not have a loose tie bar or a cracked or broken center casting, motor suspension lug, equalizer, hanger, gib or pin.  A 
truck frame may not be broken or have a crack in a stress area that may affect its structural integrity.

(j) Wheelsets:
The manufacture of wheelsets for the CHSTP shall conform to APTA SS-M-012-99, Rev. 1 (ed. 2-13-04) – Standard for the Manufacture of Wrought Steel Wheels for 
Passenger Cars and Locomotives.

The maximum and minimum dimensions for wheelsets for standard track gauge (1,435 mm) are given in Table 5 below.

The variation in the circumference of wheels on the same axle shall be as specified by the vehicle supplier, but in no case shall this variation exceed 1/4" (two tape sizes) 
when applied or turned.

The requirements related to electrical resistance of wheelsets linked to control-command and signaling subsystem are specified in CHSTP System Requirement 5-03.3.

(k) Interoperability constituent wheel:
The maximum and minimum dimensions for wheels for standard track gauge (1,435 mm) are given in Table 5 below.

To achieve a proper match between the choice of materials for the rail (as defined in the CHSTP System Requirements for High-Speed Infrastructure) and the wheels, the 
wheels shall use materials defined as follows:

—�for the entire wheel rim wearing depth, the values of Brinell hardness (HB) of the material shall be greater than or equal to 245;
—�if the thickness of the zone of wear is greater than 35 mm, the value of 245 HB shall be obtained to a depth of 35 mm below the bearing surface;
—�the value of hardness at the interface between the wheel center and the wheel rim shall be at least 10 points less than when measured at the maximum depth of wear.

The requirements related to geometry and material for wheels linked to control-command and signaling subsystem are specified in CHSTP System Requirement 5-07.9.

(l) Specific requirements for vehicles with independently rotating wheels:
A vehicle equipped with independently rotating wheels shall have the following characteristics:

—�suspension/bogie design to ensure stable behavior of the axle/bogie in curves;
—�a method to center the axle in the track when running on straight track;
—�wheel dimensions complying with the requirements given in section (n) below.

Equivalent conicity requirements (sections (f) to (h)) do not apply to vehicles equipped with wheels rotating independently and therefore wheel profiles not complying with 
these conicity requirements may be used for vehicles with independent wheels.

The other dynamic behavior requirements (sections (a) to (d)) for vehicles with wheelsets do apply to vehicles equipped with independent wheels.
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(m) Detection of derailments:
Derailment detection systems shall be installed on CHSTP trainsets.

(n) In service limits of the geometric dimensions of wheels and wheelsets:
(See attacment)
The dimension AR is measured at the top surface of the rail. The dimensions AR and SR shall be complied with in laden and tare conditions and for loose wheelsets. For 
specific vehicles smaller tolerances within the above limits may be specified by the vehicle supplier.
(See attachment)
(o) Wheels and tire defects:
Wheels and tires shall be maintained in accordance with the vehicle suppliers recommendations, but in no case shall they have any of the following conditions:

—�a single flat spot that is 2 1/2” or more in length, or two adjoining spots that are each two or more inches in length;
—�a gouge or chip in the flange that is more than 1 1/2” in length and 1/2” in width;
—�a broken rim, if the tread, measured from the flange at a point 5/8” above the tread, is less than 3 3/4" in width;
—�a shelled-out spot 2 1/2" or more in length, or two adjoining spots that are each 2” or more in length;
—�a seam running lengthwise that is within 3 3/4" of the flange;
—�a flange worn to a 7/8” thickness or less, gauged at a point 3/8” above the tread;
—�a tread worn hollow 5/16” or more;
—�a flange height of 1 1/2" or more measured from tread to the top of the flange;
—�tires less than 1 1/2" thick;
—�rims less than 1” thick;
—�a crack or break in the flange, tread, rim, plate, or hub;
—�a loose wheel or tire;
—�fusion welding may not be used on tires or steel wheels.  A wheel that has been welded is a welded wheel for the life of the wheel.

(p) Spring rigging:
If applicable based on truck design:
- protective construction or safety hangers shall be provided to prevent spring planks, spring seats or bolsters from dropping to track structure in event of a hanger or spring 
failure.

- an elliptical spring may not have its top (long) leaf broken or any other three leaves broken, except when that spring is part of a nest of three or more springs and none of 
the other springs in the nest has its top leaf or any other three leaves broken.  An outer coil spring or saddle may not be broken.  An equalizer, hanger, bolt, gib, or pin may 
not be cracked or broken.  A coil spring may not be fully compressed when the train is at rest.

- a shock absorber may not be broken or leaking clearly formed droplets of oil or other fluid.

(q) Bearings:
If applicable based on truck design:

- a plain bearing box shall contain visible free oil and may not be cracked to the extent that it will leak oil.

- friction side bearings with springs designed to carry weight may not have more than 25 percent of the springs in any one nest broken.

 - friction side bearings may not be run in contact unless designed to carry weight.  Maximum clearance of side bearings may not exceed 1/4" on each side or a total of 1/2" 
on both sides, except where more than two side bearings are used under the same rigid superstructure.  The clearance on one pair of side bearings under the same rigid 
superstructure shall not exceed 1/4" on each side or a total of 1/2" on both sides; the other side bearings under the same rigid superstructure may have 1/2" clearance on 
each side or a total of 1 inch on both sides.  These clearances apply where the spread of the side bearings is 50” or less; where the spread is greater, the side bearing 
clearance may only be increased proportionately.
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(r) Suspension system:

The suspension systems shall be designed to reasonably prevent wheel climb, wheel unloading, rail rollover, rail shift, and a vehicle from overturning to ensure safe, stable 
performance and ride quality.  The following requirements shall be met:

—�in all operating environments, and under all track conditions and loading conditions as determined by the operating railroad; and
—�at all track speeds and over all track qualities consistent with the Track Safety Standards in 49CFR213, up to the maximum operating speed and maximum cant deficiency 
of the equipment.

A passenger car shall not operate under conditions that result in a steady-state lateral acceleration greater than the maximum value specified by the vehicle supplier, but in 
no case greater than 0.12 g as measured parallel to the car floor inside the passenger compartment.  During pre-revenue service acceptance testing of the equipment, a 
passenger car shall demonstrate that steady-state lateral acceleration does not exceed the maximum value specified by the vehicle supplier, but in no case greater than 0.1 
g at the maximum intended cant deficiency.

While traveling at the maximum operating speed over the intended route, the train suspension system shall be designed to:

—�limit the vertical acceleration, as measured by a vertical accelerometer mounted on the car floor, to no greater than the maximum value specified by the vehicle supplier, 
but in no case greater than 0.55 g single event, peak-to-peak over a one second period;
—�limit lateral acceleration, as measured by a lateral accelerometer mounted on the car floor, to no greater than the maximum value specified by the vehicle supplier, but in 
no case greater than 0.3 g single event, peak-to-peak over a one second period; and
—�limit the combination of lateral acceleration (aL) and vertical acceleration (aV) occurring over a one second period as expressed by the square root of (aL2 +aV2 ) to no 
greater than the maximum value specified by the vehicle supplier, but in no case greater than 0.6 g, where aL may not exceed 0.3 g and aV may not exceed 0.55g. 

Compliance with the limits above shall be demonstrated during the pre-revenue service acceptance testing of the equipment.

Car body acceleration measurements shall be processed through a filter having a cut-off frequency of 10 Hz.

Wheel/rail force measurements shall be processed through a low pass filter having a cut-off frequency of 25 Hz.

Steady-state lateral acceleration shall be computed as the mathematical average of the accelerations in the body of a curve, between the spiral/curve points. In a compound 
curve, steady-state lateral acceleration shall be measured separately for each curve segment.

Passenger equipment suspension systems shall be designed to limit the lateral and vertical forces and lateral to vertical (Y / Q) ratios, for the time duration required to travel 
five feet at any operating speed or over any class of track, under all operating conditions as determined by the railroad, as follows:

—�the net axle lateral force shall not exceed 0.5 times the static vertical axle load;
—�the vertical wheel/rail force shall not be less than or equal to 10 percent of the static vertical wheel load;
—�the sum of the vertical wheel loads on one side of any truck shall not be less than or equal to 20 percent of the static vertical axle load.  This shall include the effect of a 
crosswind allowance as specified by the railroad for the intended service;
—�when stopped on track with a uniform 6-inch superelevation, vertical wheel loads, at all wheels, shall not be less than or equal to 60 percent of the nominal vertical wheel 
load on level track.
—�Should these requirements conflict with the requirements contained in sections a), b), c), d), e), and f) above, the requirements contained in sections a), b), c), d), e), and f)
above shall govern.

Attachment for SR 5-03.4 . Type: Figure - Maximum Transverse force (formula)
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Attachment for SR 5-03.4 . Type: Figure - Limit of ratio of transverse to vertical force
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Attachment for SR 5-03.4 . Type: Figure - Limit of ratio of transverse to vertical force
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Attachment for SR 5-03.4 . Type: Figure - Limit of RMS
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Attachment for SR 5-03.4 . Type: Figure - Dynamic Wheel Load
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Attachment for SR 5-03.4 . Type: Figure - Limit of Quasi static vertical wheel
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Attachment for SR 5-03.4 . Type: Figure - Amplitude of wheelset's lateral displacement
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Attachment for SR 5-03.4 . Type: Figure - Equivalent conicity design limit values
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Attachment for SR 5-03.4 . Type: Figure - Modeling Track Test Conditions for equivalent conicity
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Attachment for SR 5-03.4 . Type: Figure - Simulated track test conditions service values of equivalent conicity
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Attachment for SR 5-03.4 . Type: Figure - Dimensions for 1,435mm track guage
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-03.4 . Type: Figure - Symbols
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CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.63:  Lateral motion

The language proposed in CHSTP System Requirement 5-03.4 is equivalent to 49CFR229.63 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-03.4 (ref. paragraph b) adopts this requirement;

Item (b) – Not applicable.  CHSTP trains do not utilize three powered axle trucks;

§ 229.63   Lateral motion.

(a) Except as provided in paragraph (b), the total uncontrolled lateral motion between the hubs of the wheels and boxes, between boxes and pedestals or 
both, on any pair of wheels may not exceed 1 inch on non-powered axles and friction bearing powered axles, or3/4inch on all other powered axles.

(b) The total uncontrolled lateral motion may not exceed 11/4inches on the center axle of three-axle trucks.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.64:  Plain bearings

The language proposed in CHSTP System Requirement 5-03.4 (ref. paragraph q) adopts the requirements of 49CFR229.64.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.65:  Spring rigging

The language proposed in CHSTP System Requirement 5-03.4 (ref. paragraph p) adopts the requirements of 49CFR229.65.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.67:  Trucks

The language proposed in CHSTP System Requirement 5-03.4 (ref.  paragraph i) adopts the requirements of 49CFR229.67.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.69:  Side bearings

The language proposed in CHSTP System Requirement 5-03.4 (ref. paragraph q) adopts the requirements of 49CFR229.69.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.73:  Wheel sets

The language proposed in CHSTP System Requirement 5-03.4 is equivalent to 49CFR229.73 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-03.4 (ref. paragraph j) adopts this requirement;

Item (b) – Not applicable.  CHSTP trains do not utilize three powered axle trucks;

Item (c) – Not applicable.  CHSTP trains do not utilize locomotives;
  
Item (d) – CHSTP System Requirement 5-03.4 (ref. paragraph j) is equivalent to this requirement.

Basis of Equivalency
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CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.75:  Wheels and tire defects

The language proposed in CHSTP System Requirement 5-03.4 (ref. paragraph o) adopts the requirement of 49CFR229.75.  References to switching and 
yard services have been removed as CHSTP trains will be for passenger service only.  In addition, CHSTP trains will not utilize locomotives.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart (no subpart) - 238.0:  Appendix C to Part 238—Suspension System Safety 
Performance Standards
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.227:  Suspension system.

The language proposed in CHSTP System Requirement 5-03.4 (ref. paragraph e) adopts the requirements of 49CFR238.227.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart C - Specific Requirements for Tier I Passenger Equipment - 238.227:  
Suspension system.

The language proposed in CHSTP System Requirement 5-03.4 (ref. paragraph e) adopts the requirements of 49CFR238.227.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.427:  
Suspension system.

The language proposed in CHSTP System Requirement 5-03.4 is equivalent to 49CFR238.427 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-03.4 (ref. paragraph r) adopts this requirement;

Item (b) – CHSTP System Requirement 5-03.4 (ref. paragraph r) adopts this requirement;

Item (c) – CHSTP System Requirement 5-03.4 (ref. paragraph e) adopts this requirement.  Truck hunting acceleration has been included in the instability 
criterion;

Item (d) – This item will be adopted in CHSTP System Requirement 5-03.3.

§ 238.427   Suspension system.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.427:  Suspension system.

The language proposed in CHSTP System Requirement 5-03.4 is equivalent to 49CFR238.427 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-03.4 (ref. paragraph r) adopts this requirement;

Item (b) – CHSTP System Requirement 5-03.4 (ref. paragraph r) adopts this requirement;

Item (c) – CHSTP System Requirement 5-03.4 (ref. paragraph e) adopts this requirement.  Truck hunting acceleration has been included in the instability 
criterion;

Item (d) – This item will be adopted in CHSTP System Requirement 5-03.3.

§ 238.427   Suspension system.

Basis of Equivalency

TSI RST_4.2.3.4 : 

The language proposed in CHSTP System Requirement 5-03.4 is equivalent to TSI Section 4.2.3.4.

4.2.3.4. Rolling stock dynamic behavior

TSI Incorporation Comment
Rolling stock dynamic behaviour
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TSI RST_4.2.3.4.1 : 

The dynamic behaviour of a vehicle has a strong influence on safety against derailment, running safety and track loading. The vehicle dynamic behaviour is 
mainly determined by:

— the maximum speed
— the maximum designed cant deficiency for the rolling stock
— wheel/rail contact parameters (wheel and rail profile, track gauge)
— mass and inertia of the car body, bogies and wheelsets
— suspension characteristic of the vehicles
— track irregularities

In order to ensure safety against derailment and running safety, as well as to avoid overloading of the track, an acceptance procedure test shall be carried out 
for vehicles which:

— are newly developed,
— have had relevant design modifications that could affect safety against derailment, running safety or track loading
or
— have had changes in their operating regimes that could affect safety against derailment, running safety or track loading.

The acceptance procedure tests for safety against derailment, running safety and track loading shall be carried out in accordance with the relevant requirements 
in EN14363:2005 The parameters described in 4.2.3.4.2 and 4.2.3.4.3, below, shall be assessed (using the normal or simplified method as permitted in 
EN14363:2005 Clause 5.2.2). More details about these parameters are given in EN14363:2005.

The EN14363 takes account of the present state of the art. However the requirements are not always achievable in the following areas:

— track geometric quality
— combinations of speed, curvature, cant deficiency.

These requirements remain as open points within this TSI.

The tests shall be carried out under a range of conditions of speed, cant deficiency, track quality and curve radius appropriate for the application of the vehicle.

The track geometric quality for the tests shall be representative of the service routes and shall be included in the test report. The methodology of EN14363 
Annex C shall be used with the specified QN1 and QN2 values taken as guidance. However they do not represent the range of geometric quality that may occur.

Some aspects of EN14363 are also not consistent with the requirements of the HS RST TSI:

— contact geometry
— oading conditions.

In accordance with EN14363:2005 it is permitted to deviate from the requirements laid down in this clause 4.2.3.4 where evidence can be provided that safety is 
equivalent to that achieved by complying with these requirements

TSI Incorporation Comment
General
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TSI RST_4.2.3.4.10 : 

(a) Geometrical dimensions

The maximum and minimum dimensions for wheelsets for standard track gauge (1 435 mm) are given in Annex M.

(b) Requirements linked to control-command and signalling subsystem

The requirements related to electrical resistance of wheelsets linked to control-command and signaling subsystem are specified in clause 4.2.3.3.1.

TSI Incorporation Comment
Specific requirements for vehicles with independently rotating wheels

TSI RST_4.2.3.4.11 : 

Derailment detection systems shall be installed on new builds of Class 1 trainsets, when their specification for interoperability is established and they are 
available on the market.

As long as the specification for interoperability of derailment detection systems is not available, installation of derailment detection systems is not mandatory.

TSI Incorporation Comment
Detection of derailments
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TSI RST_4.2.3.4.2 : 

EN14363:2005 (Clauses 4.1.3, 5.5.1, 5.5.2 and appropriate sections of clauses 5.3.2, 5.5.3, 5.5.4, 5.5.5 and 5.6) contains definitions of the frequency content, 
measuring methods and conditions for the parameters specified in sections a), b) and c) below. 

(a) Transverse track forces:

Rolling stock shall comply with the PRUD’HOMME criteria for the maximum transverse force ΣY defined as follows:

 

where ΣY is the sum of the guiding forces of a wheelset and P0 is the static load on the axle in kN defined in clause 4.2.3.2. The result of this formula defines the 
limit of wheel/rail adhesion between the sleeper and the ballast under the influence of transverse dynamic forces.

(b) Quotient of the transverse and vertical forces of a wheel in normal operating conditions (for a Curve Radius R ≥ 250 m):

The ratio of transverse to vertical force(Y/Q) of a wheel shall not exceed the limit

(Y / Q)lim = 0,8

where Y is the lateral guiding force of a wheel exerted on the rail measured in a wheelset based reference frame and Q is the vertical force of the wheel on the 
rail measured in the same reference frame.

(c) Quotient of the transverse and vertical forces of a wheel on twisted track (For a Curve Radius R< 250m).

The ratio of transverse to vertical force (Y/Q) of a wheel shall not exceed the limit

 

with the flange angle γ.

Note:

If the flange angle γ is 70 degrees the limit value (Y/Q)lim = 1,2.

This limit characterises the ability of the rolling stock to run on twisted track.

(d) Instability criterion

Definition: On straight track or large radius curves a wheelset is running in an unstable manner if the periodic lateral movement of the wheelset exhausts the 
clearance between the wheel flanges and the gauge corner of the rails. In unstable motion this lateral movement is exerted over several cycles and is strongly 
dependent on:

— Speed
and
— Equivalent conicity (defined in clause 4.2.3.4.6) where relevant (see clause 4.2.3.4.10);

and causes excessive lateral vibrations.

TSI Incorporation Comment
Limit values for running safety
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(d1) The rms value of the sum of the guiding forces used in the acceptance testing shall not exceed the limit

ΣYrms,lim = ΣYmax,lim/2

where ΣYmax,lim is defined in section a) of this clause.

This limit characterises the ability of the rolling stock to run in a stable manner

(rms = root mean square)

(d2) The criteria for the activation of an on board instability alarm shall follow either:

— the requirements of clause 5.3.2.2 and clause 5.5.2 of EN14363:2005 for simplified acceleration measurement method or

— indicate instability characterised by a maintained lateral oscillation (more than 10 cycles) generating accelerations of the bogie frame above the centreline of 
the wheelset greater than 0,8g peak value, with a frequency between 3 and 9 Hz.
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TSI RST_4.2.3.4.3 : 

The frequency content, measuring methods and conditions for the parameters specified in sections a), c) and d) below are defined in EN14363:2005 (Clauses 
5.5.1, 5.5.2 and appropriate sections of clauses 5.3.2, 5.5.3, 5.5.4, 5.5.5 and 5.6).

(a) Vertical dynamic wheel load

The maximum vertical force exerted by the wheels on the rails (dynamic wheel load, Q) shall not be more than the value given in Table 2 for the speed range of 
the vehicle:

Table 2 Dynamic wheel load

 

(b) Longitudinal load

In order to limit the longitudinal forces exerted on the track by the rolling stock the maximum acceleration or deceleration shall be less than 2,5 m/s2.

Braking systems which dissipate kinetic energy through heating the rail shall not create braking forces of more than:

case 1: 360 kN per train in the case of emergency braking,

case 2: for other braking cases, such as a normal service braking for speed reduction or non repetitive braking to a halt, or repetitive braking for speed control, 
the use of the brake and the maximum braking force allowed shall be determined by the infrastructure manager for each line concerned. Any limitations on the 
braking force defined in clause 4.2.4.5 shall be justified and published in the infrastructure register and taken into account in the operating rules.

(c) Quasi static guiding force Yqst

Limitation of the quasi static guiding force Yqst is to avoid excessive wear of rails in curves.

National rules apply (see Annex L)

(d) Quasi static wheel force Qqst

In order to limit the vertical forces in curves at cant deficiency and cant excess the quasi static vertical wheel force shall be less than

Qqst,lim = 145 kN.

TSI Incorporation Comment
Track loading limit values
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TSI RST_4.2.3.4.4 : 

The wheel-rail interface is fundamental for safety against derailment and for explaining the dynamic running behaviour of a railway vehicle. The wheel profile 
shall meet the following requirements:

(a) The flange angle (see Annex M) is at least 67 degrees

(b) The taper angle (see Annex M) is between 3,7 and 8,5 degrees (6,5 % to 15 %).

(c) The equivalent conicity is in the limits set out in Sections 4.2.3.4.6 to 4.2.3.4.8.

TSI Incorporation Comment
Wheel/rail interface

TSI RST_4.2.3.4.5 : 

Vehicles shall be designed to be stable on track meeting the requirements of the High-Speed Infrastructure TSI 2006 at the maximum vehicle design speed plus 
10 %. Unstable running is defined in clause 4.2.3.4.2 (d).

Rolling stock designed for higher speeds shall still be stable when running on lines designed for lower speeds. For example, rolling stock designed for speeds 
>250 km/h shall still be stable when running on lines designed for speeds of the order of 200 km/h or less.

The range of values of speed and conicity for which the vehicle is designed to be stable shall be specified, certified and indicated in the rolling stock register.

If stability is dependent on the use of devices, which are not fail-safe, an on board instability alarm shall be fitted on trains with a speed that exceeds 220 km/h. 
The detection of instability shall be based on acceleration measurements taken on the bogie frame. This alarm shall advise the driver to reduce speed in the 
event of instability. The criteria for activation of this alarm shall be as defined in clause 4.2.3.4.2 d2.

TSI Incorporation Comment
Design for vehicle stability

TSI RST_4.2.3.4.6 : 

Equivalent conicity is the tangent of the cone angle of a wheelset with coned wheels whose lateral movement has the same kinematic wavelength as the given 
wheelset on straight track and large-radius curves.

The limiting values for equivalent conicity quoted in the tables below shall be calculated for the amplitude (y) of the wheelset’s lateral displacement

— y = 3 mm, if (TG – SR) ≥ 7 mm
—  , if 5 mm ≤ (TG – SR) < 7 mm
— y = 2 mm, if (TG – SR) < 5 mm

where TG is the track gauge and SR is the distance between the active faces of the wheelset.

TSI Incorporation Comment
Definition of equivalent conicity
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TSI RST_4.2.3.4.7 : 

Wheel profiles and the distance between active faces of the wheels (Dimension SR in Annex M) shall be selected to ensure that the equivalent conicity limits set 
out in Table 3 are not exceeded when the designed wheelset is modelled passing over the representative sample of track test conditions (simulated by 
calculation) specified in Table 4.

Table 3 Equivalent conicity design limit values

 

Table 4 Modelling track test conditions for equivalent conicity

 

The requirements of this clause are deemed to have been met by wheelsets having unworn S1002 or GV 1/40 profiles, as defined in prEN13715:2006 with 
spacing of active faces between 1 420 mm and 1 426 mm.]

Note: Design conicity values for rail profiles are given in The High Speed Infrastructure TSI 2006. Those values are different from the values given here for wheel 
profiles. This difference is intentional and results from the selection of reference wheel and rail profiles for the assessment.

TSI Incorporation Comment
Design values for wheel profiles
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TSI RST_4.2.3.4.8 : 

Assessment of this clause is the responsibility of the Member State(s) where the rolling stock is operated. This clause is excluded from the assessment made by 
a notified body.

The maintenance plan shall set out the railway undertaking’s procedures for maintaining wheelsets and wheel profiles. The procedures shall take account of the 
conicity ranges for which the vehicle is certified (see clause 4.2.3.4.5).

Wheelsets shall be maintained to ensure (directly or indirectly) that the equivalent conicity remains within the approved limits for the vehicle when the wheelset is 
modelled passing over the representative sample of track test conditions (simulated by calculation) specified in Tables 4 and 5.

Table 5 Simulated track test conditions for in service values of equivalent conicity

 

For a novel bogie/vehicle design, or for operation of a known vehicle on a route with relevant different characteristics, then the development of wear of a wheel 
profile, and therefore the change in equivalent conicity, is usually not known. For this situation a provisional maintenance plan shall be proposed. The validity of 
the plan shall be confirmed following monitoring of the wheel profile and equivalent conicity in service. The monitoring shall consider a representative number of 
wheelsets and shall take into account the variation between wheelsets in different positions in the vehicle and between different vehicle types in the trainset.

If ride instability is reported, the railway undertaking shall model the measured wheel profiles and distances between active faces of the wheels (Dimension SR 
in Annex M) over the representative sample of track test conditions specified in Table 5 and Table 4 to check for compliance with the maximum equivalent 
conicity at which the vehicle is designed and certified to be stable.

If the wheelsets comply with the maximum equivalent conicity at which the vehicle is designed and certified to be stable, the High-Speed Infrastructure TSI 2006 
requires the infrastructure manager to check the track for compliance with the requirements set out in the High-Speed Infrastructure TSI 2006.

If both vehicle and track comply with the requirements of the relevant TSIs, a joint investigation by the railway undertaking and the infrastructure manager shall 
be undertaken to determine the reason for the instability.

TSI Incorporation Comment
In service values of equivalent conicity

TSI RST_4.2.3.4.9 : 

No link required - TSI section title
TSI Incorporation Comment

Wheelsets

TSI RST_4.2.3.4.9.1 : 

(a) Geometrical dimensions

The maximum and minimum dimensions for wheelsets for standard track gauge (1 435 mm) are given in Annex M.

(b) Requirements linked to control-command and signalling subsystem

The requirements related to electrical resistance of wheelsets linked to control-command and signaling subsystem are specified in clause 4.2.3.3.1.

TSI Incorporation Comment
Wheelsets
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Other Regulations / Guidance

TSI RST_4.2.3.4.9.2 : 

(a) Geometrical dimensions

The maximum and minimum dimensions for wheels for standard track gauge (1 435 mm) are given in Annex M.

(b) Wear Criteria Characteristics

To achieve a proper match between the choice of materials for the rail (as defined in the High-Speed Infrastructure TSI 2006) and the wheels, the wheels shall 
use materials defined as follows:

— For the entire wheel rim wearing depth, the values of Brinell hardness (HB) of the material shall be greater than or equal to 245;
— If the thickness of the zone of wear is greater than 35 mm, the value of 245 HB shall be obtained to a depth of 35 mm below the bearing surface.
— The value of hardness at the interface between the wheel centre and the wheel rim shall be at least 10 points less than when measured at the maximum 
depth of wear

(c) Requirements linked to control-command and signalling subsystem

The requirements related to geometry and material for wheels linked to control-command and signaling subsystem are specified in clause 4.2.7.9.3

TSI Incorporation Comment
Interoperability Constituent Wheels

Interfaces between this CHSTP System Requirement and others, with comment
Verify equivalent conicity.5-03.4 3-09>>

Verify track geometrical quality and limits on isolated defects.5-03.4 3-10>>

Verify rail inclination.5-03.4 3-11>>

Verify switches and crossings.5-03.4 3-12>>

Verify geometrical characteristics.5-03.4 3-12.3>>

Verify railhead profile.5-03.4 3-37.1>>

Verify degraded operation.5-03.4 7-03.6>>

Interfaces between other CHSTP System Requirements and this one, with comment
Only those parts relevant to loading on track included.5-03.4 3-13<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

13674:2003EN Railway applications – Track – Rai

13715:2006EN Railway applications – Wheelsets 

14363:2005EN Railway applications – Testing for 

SS-M-012-99APTA Rev. 1 Standard for the Manufactu
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Note Prud’homme’s theoretical limit on lateral force is 0.8 of a wheel load, which would be 0.4 of an axle load.  The 
theory is that above this limit, the wheel would climb the rail, thereby derailing the train.  Therefore, there is no need to 
consider a train induced lateral loading on a track in excess of 0.4 times the axle load.

5-03.4 3-13

Rolling stock dynamic behavior;5-03.4 3-03<<

Only those parts relevant to loading on track included.5-03.4 3-38<<

Rolling stock dynamic behavior5-03.4 8-02<<

4.2.3.4.    Rolling stock Dynamic Behaviour
  . . . .
4.2.3.4.4. Wheel/rail interface
The wheel-rail interface is fundamental for safety against derailment and for explaining the dynamic running behaviour 
of a railway vehicle.

5-03.4 3-09<<

Defines wheel properties.4.2.3.4.6  is identical to Infrastructure TSI clause 4.2.9.15-03.4 3-09.1<<

Rolling Stock Dynamic Behavior5-03.4 3-11<<

No relevant statements5-03.4 3-09.3<<

Verify  compliance with vehicle dynamic responses5-03.4 3-55<<
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(a) Maximum train length:
The length of trains shall not exceed 400 m. A tolerance of 1 % is permissible in order to improve aerodynamic penetration of the front and rear of the train.

In addition, the maximum length of trains shall be compatible with the usable length of platform specified in the CHSTP System Requirement 3-20.2.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.5 - Maximum train length

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.5 RST_4.2.3.5Maximum train length Maximum train length

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.3.5 : 

The language proposed by CHSTP System Requirement 5-03.5 adopts the requirements of TSI Section 4.2.3.5.  

4.2.3.5. Maximum train length

The length of trains shall not exceed 400 m. A tolerance of 1 % is permissible in order to improve aerodynamic penetration of the front and rear of the train.

To maximise access to the high-speed Trans European Network the maximum length of trains shall be compatible with the usable length of platform specified in 
the High-Speed Infrastructure TSI 2006.

TSI Incorporation Comment
Maximum train length

Interfaces between this CHSTP System Requirement and others, with comment
Verify usable length of the platform.5-03.5 3-20.2>>

Verify platform height.5-03.5 3-20.4>>

Verify distance from the center of the track.5-03.5 3-20.5>>
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Verify train composition.5-03.5 7-02.5>>

Verify degraded operation.5-03.5 7-03.6>>

Verify managing an emergency situation.5-03.5 7-03.7>>

Interfaces between other CHSTP System Requirements and this one, with comment
Storage, yard, and connecting tracks and other locations with very low speed
Maximum train length

5-03.5 3-25<<
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(a) Maximum gradients:
Trains shall be able to start, operate and stop on the maximum gradients on all the lines for which they are designed and over which they are likely to operate.

The gradient requirements are set out in CHSTP System Requirement 3-05; the maximum gradients of each line shall be defined in the infrastructure

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.6 - Maximum gradients

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.6 RST_4.2.3.6Maximum gradients Maximum gradients

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.3.6 : 

The language proposed in CHSTP System Requirement 5-03.6 adopts the requirements of TSI Section 4.2.3.6.

4.2.3.6. Maximum gradients

Trains shall be able to start, operate and stop on the maximum gradients on all the lines for which they are designed and over which they are likely to operate.

This is of particular relevance to the performance requirements specified in this TSI.

The maximum gradients of each line are defined in the infrastructure register. Clauses 4.2.5 and 7.3.1 of the High Speed Infrastructure TSI 2006 state the 
maximum permitted gradients.

TSI Incorporation Comment
Maximum gradients

Interfaces between this CHSTP System Requirement and others, with comment
Verify maximum rising and falling gradients.5-03.6 3-05>>
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((a) Minimum curve radius:
This parameter is an interface with the high-speed infrastructure subsystem in that the minimum curvatures to be taken into account are defined for the high-speed tracks 
(based on the cant deficiency) and for the stabling tracks.  Refer to CHSTP System Requirements 3-05, 3-06, 3-08 and 3-25.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.7 - Minimum curve radius

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.7 RST_4.2.3.7Minimum curve radius Minimum curve radius

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalence was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.3.7 : 

TSI requirements have been incorporated without any exceptions.

4.2.3.7. Minimum curve radius

This parameter is an interface with the high-speed infrastructure subsystem in that the minimum curvatures to be taken into account are defined on one hand for 
the high-speed tracks (based on the cant deficiency) and on the other hand for the stabling tracks. Reference shall be made to clause 2.2 of the infrastructure 
register and clauses 4.2.6 and 4.2.24.3 of the High-Speed Infrastructure TSI 2006.

TSI Incorporation Comment
Minimum curve radius

Interfaces between this CHSTP System Requirement and others, with comment
This interface is supported by TSI-compliant high-speed trainsets.5-03.7 3-25>>

Verify maximum rising and falling gradients.5-03.7 3-05>>

Interfaces between other CHSTP System Requirements and this one, with comment
Minimum curve radius; Verify minimum radius of curvature.5-03.7 3-06<<
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Minimum curve radius; Verify cant deficiency.5-03.7 3-08<<

Minimum curve radius System Requirement of the rolling stock5-03.7 3-25<<
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(a) Flange lubrication:
To protect the rails and wheels against excessive wear, particularly in curves, trains shall be equipped with flange lubrication.  This shall be installed as a minimum on one 
axle close to the leading end of a train.

After such a lubrication the wheel tread/rail contact area shall not be contaminated.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.8 - Flange lubrication

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.8 RST_4.2.3.8Flange lubrication Flange lubrication

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.3.8 : 

TSI requirements have been incorporated without any exceptions.

4.2.3.8. Flange lubrication

To protect the rails and wheels against excessive wear, particularly in curves, trains shall be equipped with flange lubrication. This shall be installed as a 
minimum on one axle close to the leading end of a train.

After such a lubrication the wheel tread/rail contact area shall not be contaminated.

TSI Incorporation Comment
Flange lubrication
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(a) Suspension coefficient:
Whenever a stationary vehicle is placed on a canted track whose running surface lies at an angle δ to the horizontal, its body leans on its suspension and forms an angle η 
with the perpendicular to the rail level.  The vehicle suspension coefficient s is defined by the ratio:
(See attachment)
This parameter influences the swept envelope of a vehicle.  The suspension coefficient s of vehicles equipped with pantographs shall be less than 0.25.  It is permissible for 
tilting trains to not meet this requirement provided that they are equipped with pantograph compensation devices.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-03.9 - Suspension coefficient

Attachment for SR 5-03.9 . Type: Figure - Vehicle Suspension Coefficient

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-03.9 RST_4.2.3.9Suspension coefficient Suspension coefficient
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency can be found in 49CFR.
Basis of Equivalency

TSI RST_4.2.3.9 : 

TSI requirements have been incorporated without any exceptions.

4.2.3.9. Suspension coefficient

Whenever a stationary vehicle is placed on a canted track whose running surface lies at an angle δ to the horizontal, its body leans on its suspension and forms 
an angle η with the perpendicular to the rail level. The vehicle suspension coefficient s is defined by the ratio:

 

This parameter influences the swept envelope of a vehicle. The suspension coefficient s of vehicles equipped with pantographs shall be less than 0,25. It is 
permissible for tilting trains not to meet this requirement providing they are equipped with pantograph compensation devices.

TSI Incorporation Comment
Suspension coefficient

Interfaces between this CHSTP System Requirement and others, with comment
Suspension coefficient- INTERFACE TO BE CONFIRMED
Verify geometry of overhead contact line.

5-03.9 6-09.2>>
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Refer to TSI, sub sections 5-04.1 through 5-04.8 for relevant CHSTP system requirements.

None

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04 - Braking

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI RST_4.2.4 : 

Heading
TSI Incorporation Comment

Braking

Interfaces between other CHSTP System Requirements and this one, with comment
Braking5-04 8-02<<
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Minimum braking performance

(a) Trains shall incorporate a brake control system with one or more deceleration levels. The prescribed performance levels defining the minimum braking power are given in 
Tables 6 and 7. Meeting these performance levels and the safe operation of the braking system shall be fully demonstrated.
(b) It is important to note that the values in Table 6 below are those appropriate for rolling stock and they shall not be interpreted as being the absolute values for defining the 
braking curves required by the control-command and signalling subsystem.
(c) Performance: trains shall be able to achieve, over the range of speeds shown, the minimum mean decelerations within each the speed range shown in Table 6.

(See attachment)

Case A
— Level track and normal train load as defined in CHSTP Section 5-03.2, on dry rails and the worst degraded operation mode defined below (In cases where loading is not 
possible, alternative methods are permissible, such as simulation by isolating further brake units provided they do not introduce significant errors in the procedure):
— One dynamic brake unit, which is able to function independently of the other dynamic brake units, is deactivated if it is independent of the contact wire, or all units on the 
dynamic brake are deactivated if they are dependent on the voltage in the contact wire.
— Or one independent module of the braking system, which dissipates kinetic energy through heating the rails, is inoperable, if this system is independent of the dynamic 
brake.

Case B
As per case A and
— One distributor valve or equivalent self-supporting control device acting on the friction brake from one or two carrying bogies is deactivated.
and
— Reduced wheel/rail adhesion
and
— Brake pad/brake disc friction coefficient reduced as a result of dampness.

The complete process of assessment is described in annex P of the TSI for Rolling Stock.

Normal service braking conditions are defined in CHSTP Section 5-04.4.

(d) Stopping distances: The stopping distance ‘S’ calculated as a function of the minimum decelerations
defined above is defined by the formula:

(See attachment)

For example, using the data in Table 6, the following stopping distances to be met from specific initial speeds are given in Table 7.

(See attachment)

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.1 - Minimum braking performance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.231 5-04.1 RST_4.2.4.1Minimum braking performance Minimum braking performance

238.431 RST_4.2.4.1 Minimum braking performance
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(e) Additional conditions:
For the Cases A & B, when emergency braking is considered:
The contribution of electric dynamic brakes shall only be included in the calculation of the performance defined above if their operation is independent of the presence of 
voltage in the catenary.

It is permissible to include the contribution of braking systems that dissipate kinetic energy through heating the rails in the emergency braking performance under the 
conditions defined in CHSTP Section 5-04.5.  

Electromagnetic brakes with magnets that are in contact with the rail shall not be employed at speeds higher than 280 km/h. It is permissible to include the contribution made 
by electromagnetic brakes independent of wheel rail adhesion for emergency braking on all lines as a means of maintaining the envisaged braking performance.

In addition, the following requirements shall be met:
(a)�A passenger train's brake system shall be capable of stopping the train from its maximum operating speed within the signal spacing existing on the track over which the 
train is operating under worst-case adhesion conditions.
(b)�The brake system shall be designed to prevent thermal damage to wheels and brake discs. The supplier of the trainsets shall demonstrate through analysis and testing 
that no thermal damage results to the wheels or brake discs under conditions resulting in maximum braking effort being exerted on the wheels or discs.
(c)�The brake system design shall allow a disabled train's pneumatic brakes to be controlled by a rescue unit, during a rescue operation, through brake pipe control alone.

Attachment for SR 5-04.1 . Type: Table - Table 6 - Minimum Braking Performance Levels



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-04.1 - Minimum braking performance

Page 476 of 982

Attachment for SR 5-04.1 . Type: Figure - Formula - Stopping Distance
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None

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-04.1 . Type: Table - Table 7 - Maximum Stopping Distance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.231:  Brake system.
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

The requirements stated in 49CFR238.231 are not applicable to the CHSTP.  The CHSTP will reference the requirements contained in 49CFR238.431 for 
Tier II passenger equipment.

Basis of Equivalency

CFR  - , Subpart  - .:  

49CFR238.431(a) adopted by CHSTP SR 5-04.1 and equivalent to CHSTP SR 5-04.3
49CFR238.431(b) brake system functionality - equivalent to CHSTP SR 5-04.3
49CFR238.431(c) emergency brake application - equivalent to CHSTP SR 5-04.3
49CFR238.431(d) adopted by CHSTP SR 5-04.1
49CFR238.431(e) blended braking - equivalent to CHSTP SR 5-04.1 and 5-04.3
49CFR238.431(f) equivalent to CHSTP SR 5-04.8, modified to state "rescue unit" in lieu of "conventional locomotive", and has been included in the 
language proposed in CHSTP SR 5-04.1
49CFR238.431(g) fault monitoring - equivalent to CHSTP SR 5-04.3
49CFR238.431(h) adhesion control system - equivalent to CHSTP SR 5-04.3

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.431:  Brake system.

The language proposed in CHSTP System Requirement 5-04.1 adopts the language cited for 49CFR238.431, items (a), (d).  CHSTP System 
Requirement 5-04.3 adopts the requirement of 49CFR238.431 (e) blended braking.  CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 
items (b) brake system functionality, (c) emergency brake application, (e) blended braking, (g) fault monitoring, and (h) adhesion control system.  CHSTP 
System Requirement 5-04.8 is equivalent to item (f) of 49CFR238.431.  Item (f) has been modified to state “rescue unit” in lieu of “conventional 
locomotive”, and has been included in the language proposed in CHSTP System Requirement 5-04.1.
§ 238.431   Brake system.

Basis of Equivalency

TSI RST_4.2.4.1 : 

TSI requirements have been incorporated without any exceptions.  CHSTP needs to verify that it is permissible to include the contribution of braking systems that 
dissipate kinetic energy through heating the rails in the emergency braking performance under the conditions defined in clause 4.2.4.5 of the TSI for Rolling 
Stock, and that it is permissible to include the contribution made by electromagnetic brakes independent of wheel rail adhesion for emergency braking on all 
lines as a means of maintaining the envisaged braking performance.

TSI Incorporation Comment
Minimum braking performance

Interfaces between this CHSTP System Requirement and others, with comment
Verify interface with on-board ETCS functionality.5-04.1 8-02>>

Verify minimum requirements of the braking system.5-04.1 7-02.6>>

Verify operational interface that the train is in running order5-04.1 7-02.7>>
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Interfaces between other CHSTP System Requirements and this one, with comment
Minimum braking performance.
Provides minimum deceleration rates.

5-04.1 3-14.5<<
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Brake wheel/rail adhesion demand limits

The design of the train and the calculation of its braking performance shall not assume wheel/rail adhesion values in excess of the following values. For speeds below 200 
km/h, the maximum wheel/rail adhesion coefficient demand during braking shall be assumed to be no more than 0.15.  For speeds above 200 km/h, the wheel/rail adhesion 
coefficient maximum demand shall be assumed to decline linearly to 0.1 at 350 km/h.
A train in full service condition and with a normal load (as defined in CHSTP Section 5-03.2) shall be used in calculations to verify the braking performance.

Not used

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.2 - Brake wheel/rail adhesion demand limits

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-04.2 RST_4.2.4.2Brake wheel/rail adhesion demand limits Brake wheel/rail adhesion demand limits

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.4.2 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Brake wheel/rail adhesion demand limits

Interfaces between other CHSTP System Requirements and this one, with comment
Based on maximum train mass of 1,000 tonnes:
0.15=150 t = 1471 kN = 330,700 lbs
0.10=100 t = 981 kN = 220,500 lbs

5-04.2 3-13<<

Based on maximum train mass of 1,000 tonnes:
0.15=150 t = 1471 kN = 330,700 lbs
0.10=100 t = 981 kN = 220,500 lbs

5-04.2 3-38<<

Brake wheel/rail adhesion demand limits5-04.2 8-02<<
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a) Brake system requirements:
A passenger train's brake system shall be capable of stopping the train from its maximum operating speed within the signal spacing existing on the track over which the train 
is operating under worst-case adhesion conditions.

In addition to the needs listed in CHSTP System Requirements 5-04.1 and 5-04.2, the brake system, for the complete train, shall meet the following requirements:
—�use of the emergency brake, for whatever reason, shall automatically cut all traction power, without the facility of reapplying traction power while the emergency brake is 
being applied;
—�the emergency brake shall be capable of being applied at all times with the driver in his normal driving position;
—�vehicles shall be fitted with wheel-slide devices (see (c) below) to control the sliding of wheels in the event of reduced adhesion between wheel and rail;
—�CHSTP trains shall be equipped with a wheel rotation monitoring system to advise the driver that an axle has seized.  The wheel slide protection device and the rotation 
monitoring system shall function independently;
—�emergency brake applications actuated via the driver’s brake valve or additional emergency brake control as well as via the monitoring and speed control equipment shall 
have the following immediate and simultaneous effects:
—�a rapid pressure drop in the main brake pipe to ≤ 2 bar (29 psi).  The cab shall be equipped with both a drivers brake valve and an additional emergency brake control to 
provide redundancy;
—�an interruption in re-filling of main brake pipe;
In the case of short trains less than 250 m in length and if the equivalent time of application (te) of 3s or less is met when the emergency brake is applied, it is not mandatory 
to interrupt re-filling of the main brake pipe.
—�an application of the electro-pneumatic brake (ep brake), if fitted;
In the case of short trains less than 250 m in length and if the equivalent time of application (te) of 3s  or less is met when the emergency brake is applied, it is not mandatory 
to control the electro-pneumatic brake.
—�an application of full brake force corresponding to performance set out in CHSTP System Requirement 5-04.1;
—�a traction cut-off;
—�application of full service braking shall result in a traction cut-off without an automatic restoration of traction power;
—�full service braking is defined as the braking resulting from the maximum braking force within the range of service braking before emergency braking;

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.3 - Brake system requirements

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.31 5-04.3 RST_4.2.4.3Brake system requirements Brake system requirements

229.47 RST_4.2.4.3 Brake system requirements

229.49 RST_4.2.4.3 Brake system requirements

229.51 RST_4.2.4.3 Brake system requirements

229.53 RST_4.2.4.3 Brake system requirements

229.55 RST_4.2.4.3 Brake system requirements

229.57 RST_4.2.4.3 Brake system requirements

229.59 RST_4.2.4.3 Brake system requirements

229.115 RST_4.2.4.3 Brake system requirements

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.431 5-04.3 RST_4.2.4.3Brake system requirements Brake system requirements
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—�blended braking systems shall have the following requirements:
—�loss of power or failure of the dynamic brake does not result in exceeding the allowable stopping distance;
—�the friction brake alone is adequate to safely stop the train under all operating conditions;
—�the operational status of the electric portion of the brake system shall be displayed for the train operator in the control cab; and
—�the operating railroad shall demonstrate through analysis and testing the maximum operating speed for safe operation of the train using only the friction brake portion of 
the blended brake with no thermal damage to wheels or discs;
—�system shall be designed to allow an inspector to determine that the brake system is functioning properly without having to place himself or herself in a dangerous position 
on, under, or between the equipment.

All vehicles shall be provided with a means of brake isolation, indicators of brake status, and a system of (brake) fault diagnostics.

(b) Electric braking:
The contribution of electric brakes shall be in accordance with the requirements set forth in section (e) of CHSTP System Requirement 5-04.1.

Where the electrical installations (the substations) permit, the return of electrical energy generated in braking is permissible, but this shall not cause the voltage to exceed the 
limits defined in Table 1 (Reference EN 50163:2004):

(See attachments)

The following requirements shall also be fulfilled:
—�the duration of voltages between Umin1 and Umin2 shall not exceed 2 min;
—�the duration of voltages between Umax1 and Umax2 shall not exceed 5 min;
—�the voltage of the busbar at the substation at no load condition shall be less than or equal to Umax1.  For d.c. substations it is acceptable to have this voltage at no load 
condition less than or equal to Umax2, knowing that when a train is present, the voltage at this train’s pantograph shall be in accordance with Table 1 and its requirements;
—�under normal operating conditions, voltages shall lie within the range Umin1 ≤ U ≤ Umax2;
—�under abnormal operating conditions the voltages in the range Umin2 ≤ U ≤ Umin1 in Table 1 shall not cause any damages or failures.
The use of train power limitation devices on board may limit the presence of low voltage on the overhead line (see EN 50388).
—�If voltages between Umax1 and Umax2 are reached, it shall be followed by a level below or equal to Umax1, for an unspecified period.
Voltages between Umax1 and Umax2 shall only be reached for non permanent conditions such as
—�regenerative braking;
—�move of voltage regulation systems such as mechanical tap changer.
—�lowest operational voltage: under abnormal operating conditions Umin2 is the lowest limit of the contact line voltage for which the rolling stock is intended to operate.
Recommended values for undervoltage tripping: The settling of undervoltage relays in fixed installations or on board rolling stock should be set from 85% to 95% of Umin2.

(c) Wheel-slide protection devices:
The Wheel Slide Protection device (WSP) fitted to a vehicle has the role of reducing excessive wheel slide resulting from brake applications in situations where wheel/rail 
adhesion is temporarily impaired (inclement weather conditions, fouling of the rail), and of preventing wheels from locking.

A WSP is activated by a temporary reduction in braking force. The WSP exploits available wheel/rail adhesion to a maximum and improves it by providing controlled wheel 
slide so that any increase in braking or stopping distance is kept to a minimum.

The WSP shall not alter the functional characteristics of the brakes. The vehicle’s air supply equipment shall be dimensioned such that the air consumption of the WSP does 
not impair the performance of the pneumatic brake.

The WSP shall not have a detrimental effect on the constituent parts of the vehicle (braking gear, wheel tread, axle boxes etc).

CHSTP trains shall be provided with monitoring equipment in addition to the WSP (a rotation monitor), which detects locked axles and indicates this, through an audible or 
visual alarm, in the driver’s cab.  In addition, an independent failure-detection system shall compare brake commands with brake system output to determine if a failure has 
occurred. The failure detection system shall report brake system failures to the automated train monitoring system.  In the event that two or more trainsets are coupled in 
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multiple or remote control, the alarm shall be shown in the cab of the controlling cab.

Functional characteristics and testing of WSPs shall conform to those set forth in UIC 541-05.

(d) Main reservoirs:
Main reservoirs used on CHSTP trains shall:
—�be made of a cylindrical part of circular cross-section with two outwardly dished torispherical ends (two dished ends with the same axis of rotation) and fabricated by 
welding;
—�be constructed to withstand at least five times its maximum working pressure;
—�be used at a maximum working pressure (Ps) of 10 bar (145 psi); a momentary overpressure of 1 bar (15 psi) of the maximum working pressure is permitted (10 % of Ps) 
during normal service.  The product of the maximum working pressure (in bar) and the volume (in liter) shall be 500 bar liters < PV ≤ 10 000 bar liters;
—�be equipped with at least one safety valve that shall prevent an accumulation of pressure of more than 1 bar (15 psi) above the maximum working air pressure;
—�be fastened to the vehicle with straps, or by welded brackets;
—�have at least two sightholes to permit complete circumferential visual inspection and cleaning of the interior surface.  The openings shall be sized according to the following
table (Reference EN 13445-5:2002):

(See attachment)

Each CHSTP trainset that has a pneumatically actuated system of power controls shall be equipped with a separate reservoir of air under pressure to be used for operating 
those power controls.  The reservoir shall be provided with means to automatically prevent the loss of pressure in the event of a failure of main air pressure, have storage 
capacity for not less than three complete operating cycles of control equipment and be located where it is not exposed to damage.

A governor shall be provided that stops and starts or unloads and loads the air compressor within 5 psi above or below the maximum working air pressure.

Each compressor governor used in connection with the automatic air brake system shall be adjusted so that the compressor will start when the main reservoir pressure is not 
less than 15 psi above the maximum brake pipe pressure and will not stop the compressor until the reservoir pressure has increased at least 10 psi.

(e) Aluminum reservoirs:
CHSTP trains utilizing aluminum reservoirs shall:
—�be made from a single shell, of an aluminum alloy (EN AW-5083 or equivalent), and designed according to EN 13445-5:2002 and EN 286-4;
—�be designed for a working temperature of between – 50 oC (-58oF)  and + 65 oC (+149oF);
—�be calculated with a design pressure P ≥ 1.15Ps;
—�meet the verification, surveillance, manufacturing, mounting, and service surveillance requirements of Annexes A through G of EN 286-4.

(f) Testing and inspection requirements for aluminum reservoirs:
Each vessel with all its fittings (bosses, brackets, etc.) shall be subjected to a hydrostatic test, prior to the application of the protective coating, equivalent to a pressure of 1.5 
times the design pressure in the presence of a person of recognized competence.

This pressure shall be maintained for a sufficient length of time to permit a visual examination of all the surfaces and all the welded joints.  The vessel shall show no sign of 
plastic deformation or leakage.

Subject to agreement, a pneumatic test may be carried out on each vessel, at the pressure defined above.  However, the pneumatic test is potentially a much more 
dangerous operation than the hydraulic test in that, irrespective of the size of the vessel, any failure during testing may result in an explosion.  It should therefore only be 
carried out after consultation with the inspection body and having ensured that the safety measures taken comply with all regulations.

All vessels which fail the pressure test shall be rejected.  Repairs may be permitted, with the agreement of the client network, but in this case the pressure test shall be 
repeated.

Each welded reservoir may also be drilled over its entire surface with telltale holes that are 3/16 in in diameter.  The holes shall be spaced not more than 12 in apart, 
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measured both longitudinally and circumferentially, and drilled from the outer surface to an extreme depth determined by the formula:

(See attachment)

where:
D = extreme depth of telltale holes in inches but in no case less than 1/16 in;
Ps = certified working pressure, in psi;
S = one-fifth of the minimum specified tensile strength of the material, in psi; and
R = inside radius of the reservoir, in in.

One row of holes shall be drilled lengthwise of the reservoir on a line intersecting the drain opening.  A reservoir so drilled must meet the requirements for a hydrostatic or 
pneumatic test before it is placed in use.  Whenever any such telltale hole shall have penetrated the interior of any reservoir, the reservoir shall be permanently withdrawn 
from service.

All inspections and tests shall be carried out before being placed in use and at intervals that do not exceed 736 calendar days.

(g) Steel reservoir:
CHSTP trains utilizing steel reservoirs shall:
—�be made from a single shell, of non-alloy steel (steel sheet grade SPH 235 or SPH 265, as specified in EN 10207), and designed according to EN 13445-5:2002 and EN 
286-3;
—�be designed for a working temperature of between – 40 oC (-40oF)  and + 100 oC (+212oF);
—�be calculated with a design pressure P ≥ Ps;
—�meet the verification, surveillance, manufacturing, mounting, and service surveillance requirements of Annexes A through G of EN 286-3.

(h) Testing and inspection requirements for steel reservoirs:
Each vessel with all its fittings (bosses, brackets, etc.) shall be subjected to a hydrostatic test, prior to the application of the protective coating, equivalent to a pressure of 1.5 
times the design pressure in the presence of a person of recognized competence.

This pressure shall be maintained for a sufficient length of time to permit a visual examination of all the surfaces and all the welded joints.  The vessel shall show no sign of 
plastic deformation or leakage.

Subject to agreement, a pneumatic test may be carried out on each vessel, at the pressure defined above.  However, the pneumatic test is potentially a much more 
dangerous operation than the hydraulic test in that, irrespective of the size of the vessel, any failure during testing may result in an explosion.  It should therefore only be 
carried out after consultation with the inspection body and having ensured that the safety measures taken comply with current legislation of the country in which the test is 
carried out.

All vessels which fail the pressure test shall be rejected.  Repairs may be permitted, with the agreement of the client network, but in this case the pressure test shall be 
repeated.

Each main reservoir other than an aluminum reservoir shall be hammer tested over its entire surface while the reservoir is empty at intervals that do not exceed 736 calendar 
days.

Each welded reservoir may be drilled over its entire surface with telltale holes that are 3/16 in in diameter.  The holes shall be spaced not more than 12 in apart, measured 
both longitudinally and circumferentially, and drilled from the outer surface to an extreme depth determined by the formula

(See attachment)

where:
D = extreme depth of telltale holes in inches but in no case less than 1/16 in;
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Ps = certified working pressure, in psi;
S = one-fifth of the minimum specified tensile strength of the material, in psi; and
R = inside radius of the reservoir, in in.

One row of holes shall be drilled lengthwise of the reservoir on a line intersecting the drain opening.  A reservoir so drilled must meet the requirements for a hydrostatic or 
pneumatic test before it is placed in use.  Whenever any such telltale hole shall have penetrated the interior of any reservoir, the reservoir shall be permanently withdrawn 
from service.

All inspections and tests shall be carried out before being placed in use and at intervals that do not exceed 736 calendar days.

(i) Brake gauges:
All mechanical gauges and all devices providing indication of air pressure electronically that are used by the engineer to aid in the control or braking of the train shall be 
located so that they may be conveniently read from the engineer's usual position during operation.  A gauge or device shall not be more than five percent or three psi in error, 
whichever is less.

(j) Piston travel:
Brake cylinder piston travel shall be sufficient to provide clearance when the brakes are released.

If applicable based on the design of the brake system, when the brakes are applied, the brake cylinder piston travel may not exceed 1 1/2 in less than the total possible 
piston travel.  

The minimum brake cylinder pressure shall be 30 psi.

(k) Foundation brake gear:
A lever, rod, brake beam, hanger, or pin may not be worn through more than 30 percent of its cross-sectional area, cracked, broken, or missing.  All pins shall be secured in 
place with cotters, split keys, or nuts.  Brake shoes shall be fastened with a brake shoe key and aligned in relation to the wheel to prevent localized thermal stress in the edge 
of the rim or the flange.

(l) Leakage:
Leakage from the main air reservoir and related piping may not exceed an average of 3 psi per minute for 3 minutes after the pressure has been reduced to 60 percent of the 
maximum pressure.

Brake pipe leakage may not exceed 5 psi per minute.

With a full service application at maximum brake pipe pressure and with communication to the brake cylinders closed, the brakes shall remain applied for at least 5 minutes.

Leakage from control air reservoir, related piping, and pneumatically operated controls may not exceed an average of 3 psi per minute for 3 minutes.

(m) Passenger equipment:
Passenger equipment shall be provided with an emergency brake application feature that produces an irretrievable stop, using a brake rate consistent with prevailing 
adhesion, passenger safety, and brake system thermal capacity.  An emergency brake application shall be available at any time, and shall be initiated by an unintentional 
parting of the train.  A means to initiate an emergency brake application shall be provided at two locations in each unit of the train; however, where a unit of the train is 45 feet 
or less in length a means to initiate an emergency brake application need only be provided at one location in the unit. The words “Emergency Brake Valve” shall be legibly 
stenciled or marked near each valve or shall be shown on an adjacent badge plate.

Attachment for SR 5-04.3 . Type: Figure - Nominal Voltages and their Permissible Limits in Values and Duration
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Attachment for SR 5-04.3 . Type: Table - Types of min. no. of Access Openings in Cylindrical Vehicles
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Attachment for SR 5-04.3 . Type: Figure - Depth of Welded Reservoirs I
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Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-04.3 . Type: Figure - Depth of Welded Reservoirs II
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CFR 229 - Locomotive Safety Standards, Subpart B - Inspections and Tests - 229.31:  Main reservoir tests

The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR229.31 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-04.3 adopts this requirement.  The reporting requirements will be identified in the CHSTP System Requirements 
for Operations;

Item (b) – This item is not applicable to the CHSTP;

Item (c) – CHSTP System Requirement 5-04.3 adopts this requirement.  The statement on existing reservoirs is not incorporated as CHSTP will be 
utilizing new reservoirs;

Item (d) – CHSTP System Requirement 5-04.3 adopts this requirement.  The reporting requirements will be identified in the CHSTP System Requirements 
for Operations.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.47:  Emergency brake valve

The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR229.47 as specifically addressed by the following:

Item (a) – This requirement is not applicable to the CHSTP.  CHSTP does not utilize locomotives;

Item (b) – CHSTP System Requirement 5-04.3 adopts this requirement.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.49:  Main reservoir system

The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR229.47 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-04.3 adopts this requirement.  CHSTP does not utilize locomotives;

Item (b) – CHSTP System Requirement 5-04.3 adopts this requirement;

Item (c) – CHSTP System Requirement 5-04.3 adopts this requirement.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.51:  Aluminum main reservoirs

The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR229.51 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-04.3 adopts this requirement;

Item (b) – This requirement is not applicable to the CHSTP.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.53:  Brake gauges

The language proposed in CHSTP System Requirement 5-04.3 adopts the requirements of 49CFR229.53.  References to locomotives have been 
removed as they are not applicable to the CHSTP.

Basis of Equivalency
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CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.55:  Piston travel

The language in 49CFR229.55 is not applicable to CHSTP System Requirement 5-04.3.  Piston travel is not applicable to the CHSTP
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.57:  Foundation brake gear

The language in 49CFR229.57 is not applicable to CHSTP System Requirement 5-04.3.  Foundation brake gear is not applicable to the CHSTP.

§ 229.57   Foundation brake gear.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.59:  Leakage

The language proposed in CHSTP System Requirement 5-04.3 adopts the requirements of 49CFR229.59.  Leakage may or may not be applicable to 
CHSTP trainsets; the language has been revised to state “if applicable.”

§ 229.59   Leakage.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.115:  Slip/slide alarms

The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR229.115 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-04.3 adopts this requirement for CHSTP trainsets.  CHSTP does not utilize locomotives;

Item (b) – This item will be adopted in CHSTP System Requirements for Operations;

Item (c) – CHSTP System Requirement 5-04.3 adopts this requirement for CHSTP trainsets.  CHSTP does not utilize locomotives.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.431:  Brake system.

The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 as specifically addressed by the following:
Item (a) – CHSTP System Requirement 5-04.3 adopts this requirement;
Item (b) – CHSTP System Requirement 5-04.3 adopts this requirement;
Item (c) – CHSTP System Requirement 5-04.3 adopts this requirement;
Item (d) – This item will be adopted in CHSTP System Requirement 5-04.1;
Item (e) – CHSTP System Requirement 5-04.3 adopts this requirement;
Item (f) – This item will be adopted in CHSTP System Requirement 5-04.1;
Item (g) – CHSTP System Requirement 5-04.3 adopts this requirement;
Item (h) – CHSTP System Requirement 5-04.3 adopts this requirement. 
§ 238.431   Brake system

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR  - , Subpart  - .:  

49CFR238.431(a) - The language proposed in section 5-04.1 addresses remaining items, 49CFR238.431 (a), (d), and (f).
49CFR238.431(b) - The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431, items (b), brake system functionality, 
(c) emergency brake application, (e) blended braking requirements, (g) fault monitoring, and (h) adhesion control system.
49CFR238.431(c) - The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431, items (b), brake system functionality, 
(c) emergency brake application, (e) blended braking requirements, (g) fault monitoring, and (h) adhesion control system.
49CFR238.431(d) - The language proposed in section 5-04.1 addresses remaining items, 49CFR238.431 (a), (d), and (f).
49CFR238.431(e) - The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431, items (b), brake system functionality, 
(c) emergency brake application, (e) blended braking requirements, (g) fault monitoring, and (h) adhesion control system.
49CFR238.431(f) - The language proposed in section 5-04.1 addresses remaining items, 49CFR238.431 (a), (d), and (f).
49CFR238.431(g) - The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431, items (b), brake system functionality, 
(c) emergency brake application, (e) blended braking requirements, (g) fault monitoring, and (h) adhesion control system.
49CFR238.431(h) - The language proposed in CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431, items (b), brake system functionality, 
(c) emergency brake application, (e) blended braking requirements, (g) fault monitoring, and (h) adhesion control system.

Basis of Equivalency

TSI RST_4.2.4.3 : 

TSI requirements have been incorporated without any exceptions.
The language proposed in CHSTP System Requirement 5-04.3 adopts the requirements of TSI Section 4.2.4.3.

TSI Incorporation Comment
Brake system requirements

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50163:2004EN Railway applications – Supply 
voltages of traction systems

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 50163:2004 Section 
4.1.

541-05UIC Brakes – Specifications for the 
construction of various brake 
parts – Wheel Slide Protection 
device (WSP)

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of UIC 541-05 Section 1.

1 – Required characteristics for WSP systems

286-3:1995 Section 
5.1.4.1.2 case 1

EN Simple unfired pressure vessels 
designed to contain air or 
nitrogen – Part 3: Steel pressure 
vessels designed for air braking 
equipment and auxiliary 

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirement of EN 286-3:1995 Section 
5.1.4.1.2 case 1.

5.1.4.1.2 Calculation of the shell thickness ecs

286-3:1995 Sections 
1.2 and 1.3

EN Simple unfired pressure vessels 
designed to contain air or 
nitrogen – Part 3: Steel pressure 

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 286-3:1995 Sections 
1.2 and 1.3.
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286-3:1995 Section 11.3EN Simple unfired pressure vessels 
designed to contain air or 
nitrogen – Part 3: Steel pressure 
vessels designed for air braking 
equipment and auxiliary 

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 286-3:1995 Section 
11.3.

11.3 Pressure test

286-4:1995 Sections 
1.2 and 1.3

EN Simple unfired pressure vessels 
designed to contain air or 
nitrogen – Part 4

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 286-4:1995 Sections 
1.2 and 1.3.

286-4:1995 Section 4.1EN Simple unfired pressure vessels 
designed to contain air or 
nitrogen – Part 4:

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 286-4:1995 Section 
4.1.

4.1 Pressurized parts

286-4:1995 Section 
5.1.4.2 case 1

EN Simple unfired pressure vessels 
designed to contain air or 
nitrogen – Part 4

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirement of EN 286-4:1995 Section 
5.1.4.2 case 1.

5.1.4.2 Calculation of the shell thickness ecs

286-4:1995 Section 11.3EN Simple unfired pressure vessels 
designed to contain air or 
nitrogen – Part 4

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 286-4:1995 Section 
11.3.

11.3 Pressure test

13445-3:2002 Section 
20.5.1.2

EN Unfired pressure vessels – Part 3: 
Design

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 13445-3:2002 Section 
20.5.1.2.

20.5.1.2 Method A

13445-5:2002 Annex C 
Section C.2.1

EN Unfired pressure vessels – Part 5: 
Inspection and testing

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 13445-5:2002 Annex 
C Section C.2.1.

C.2.1 Sightholes

13445-5:2002 Annex C 
Section C.3

EN Unfired pressure vessels – Part 5: 
Inspection and testing

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 13445-5:2002 Annex 
C Section C.3.  

C.3 Types, location and minimum number of access and 
inspection openings
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Interfaces between this CHSTP System Requirement and others, with comment
Rolling stock break system requirements -  INTERFACE TO BE CONFIRMED
Review interface with regenerative braking.

5-04.3 6-04>>

Review interface with train composition.5-04.3 7-02.5>>

Review interface with train braking.5-04.3 7-02.6>>

Review interface with train in running order.5-04.3 7-02.7>>

Interfaces between other CHSTP System Requirements and this one, with comment
Brake system requirements5-04.3 8-02<<

Verify RS braking system requirements5-04.3 8-18.3<<

13445-5:200 2Annex C 
Section C.4

EN Unfired pressure vessels – Part 5: 
Inspection and testing

The language proposed in CHSTP System Requirement 5-
04.3 adopts the requirements of EN 13445-5:2002 Annex 
C Section C.4.  

C.4 Alternative requirements for sightholes openings on 
small vessels
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In addition to the specifications required in clause CHSTP Section 5-04.1, ‘minimum braking characteristics’, the trains shall comply with the average decelerations in service 
defined in Table 8.
[See attachment]
These decelerations shall be achieved by a train on level track, in the configurations defined in clause 4.2.4.1 of the TSI for Rolling Stock, Case A.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.4 - Service braking performance

Attachment for SR 5-04.4 . Type: Table - Table 8 - Minimum Mean Deceleration levels

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-04.4 RST_4.2.4.4Service braking performance Service braking performance
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Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.4.4 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Service braking performance

Interfaces between other CHSTP System Requirements and this one, with comment
Service braking performance - INTERFACE TO BE CONFIRMED5-04.4 6-04<<

Verify service braking performance5-04.4 8-18.3<<
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This paragraph deals with the infrastructure subsystem interfaces relating to eddy current track brakes.

The use of this type of brake, independent of wheel/rail adhesion is permissible as follows:
— For emergency braking on all lines except specific connecting lines listed in the infrastructure register.
—�For full or normal service braking on the sections of line where the infrastructure manager permits it.  In this case the conditions of use shall be published in the 
infrastructure register.  

Trains equipped with this type of brake shall meet the following specifications:
— Brakes independent of wheel rail adhesion are permitted to be used from the maximum operating speed down to 50 km/h: (Vmax ≥ V ≥ 50 km/h)
— The maximum average deceleration shall be less than 2.5 m/s2 (this value, which is an interface with the longitudinal resistance of the track, shall be met with all brakes in 
use).
— In the worst case, that is to say with the trainsets working in multiple to their maximum permitted train length, the maximum longitudinal braking force applied to the track 
by the eddy current train brake shall be:
— 105 kN for brake applications with a force lower than 2/3 of full service braking
— Linear between 105 kN and 180 kN for brake applications between 2/3 and full service braking,
— 180 kN for full service braking
— 360 kN in emergency braking

It is permissible to include the contribution of brakes independent of wheel/rail adhesion in the braking performance defined in CHSTP System Requirement 5-04.1.  This is 
with the understanding that the safe operation of this type of brake can be assured and is not affected by any single point failure.

Not used

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.5 - Eddy current brakes

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-04.5 RST_4.2.4.5Eddy current brakes Eddy current brakes

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.4.5 : 

TSI requirements have been incorporated without any exceptions. CHSTP needs to verify that it is permissible to include the contribution of braking systems that 
dissipate kinetic energy through heating the rails in the emergency braking performance under the conditions defined in clause 4.2.4.5 of the TSI for Rolling 
Stock.

TSI Incorporation Comment
Eddy current brakes
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Other Regulations / Guidance

4.2.4.5. Eddy current brakes
This paragraph deals with the infrastructure subsystem interfaces relating to eddy current track brakes.
As specified in the High-Speed Infrastructure TSI 2006, the use of this type of brake, independent of wheel/rail
adhesion, on the lines (to be built, upgraded or connecting) of the trans-European high-speed network is permissible
as follows:
— For emergency braking on all lines except specific connecting lines listed in the infrastructure register.
— For full or normal service braking on the sections of line where the infrastructure manager permits it.
In this case the conditions of use shall be published in the infrastructure register.
Trains equipped with this type of brake shall meet the following specifications:
— Brakes independent of wheel rail adhesion are permitted to be used from the maximum operating speed
down to 50 km/h: (Vmax ≥ V ≥ 50 km/h)
— The maximum average deceleration shall be less than 2,5 m/s2 (this value, which is an interface with
the longitudinal resistance of the track, shall be met with all brakes in use).
— In the worst case, that is to say with the trainsets working in multiple to their maximum permitted train
length, the maximum longitudinal braking force applied to the track by the eddy current train brake
shall be:
— 105 kN for brake applications with a force lower than 2/3 of full service braking
— Linear between 105 kN and 180 kN for brake applications between 2/3 and full service braking,
— 180 kN for full service braking
— 360 kN in emergency braking
L 84/186 EN Official Journal of the European Union 26.3.2008
It is permissible to include the contribution of brakes independent of wheel/rail adhesion in the braking performance
defined in clause 4.2.4.1. This is with the understanding that the safe operation of this type of brake
can be assured and is not affected by any single point failure.

Interfaces between this CHSTP System Requirement and others, with comment
Review interface with train braking.5-04.5 7-02.6>>

Review interface with track resistance.5-04.5 3-13>>

Interfaces between other CHSTP System Requirements and this one, with comment
Eddy Current Braking
Maximum longitudinal force from a train due to eddy current braking is 360 kN = 80,900 pounds.
The maximum longitudinal force to consider is 330,700 + 80,900 =  411,600 lbs.
This is spread over a length of 400 m = 1312 feet.
Therefore unit loading is 314 lb/ft, or based on an average tie/fastener spacing of 30 inches, 392 lbs per rail seat.  
This is a relatively low value.  No problems anticipated.

5-04.5 3-13<<

Maximum longitudinal force from a train due to eddy current braking is 360 kN = 80,900 pounds.
The maximum longitudinal force to consider is 330,700 + 80,900 =  411,600 lbs.
This is spread over a length of 400 m = 1312 feet.
Therefore unit loading is 314 lb/ft, or based on an average tie/fastener spacing of 30 inches, 392 lbs per rail seat.  
This is a relatively low value.  No problems anticipated.

5-04.5 3-38<<
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Protection of an immobilised train

In the event of the compressed air supply being disrupted or the power supply failing, it shall be possible to stop and hold a train with a normal load (as defined in CHSTP 
Section 5-03.2) on a 35‰ (3.5%) gradient by using the friction brake alone, even if one distributor valve is switched off, for at least two hours.

It shall be possible to keep a train with a normal load stationary for an unlimited period on a 35‰ (3.5%) gradient.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.6 - Protection of an immobilized train

Attachment for SR 5-04.6 . Type: Figure - Wheel Type Handbrake

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.429 5-04.6 RST_4.2.4.6Protection of an immobilized train Protection of an immobilised train

RST_4.2.4.6 Protection of an immobilised train
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Attachment for SR 5-04.6 . Type: Figure - Wheel Diameter
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Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart E - SPECIFIC REQUIREMENTS FOR TIER II PASSENGER EQUIPMENT - 
238.429:  Safety appliances.

The language proposed in CHSTP System Requirement 5-04.6 is equivalent to 49CFR238.429 item (b) hand brakes.  The CHSTP System Requirement 5-
02.2 is equivalent to 49CFR238.429, item (a).   The remaining items (c), (d), (e), (f), and (g) in 49CFR238.429 have been referenced in CHSTP System 
Requirement 5-02.
§ 238.429   Safety appliances

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.429:  Safety appliances.

The language proposed in CHSTP System Requirement 5-04.6 is equivalent to 49CFR238.429 item (b) hand brakes.  The CHSTP System Requirement 5-
02.2 is equivalent to 49CFR238.429, item (a).   The remaining items (c), (d), (e), (f), and (g) in 49CFR238.429 have been referenced in CHSTP System 
Requirement 5-02.
§ 238.429   Safety appliances

Basis of Equivalency

TSI RST_4.2.4.6 : 

TSI requirements have been incorporated without any exceptions.  

4.2.4.6. Protection of an immobilised train
In the event of the compressed air supply being disrupted or the power supply failing, it shall be possible to stop and hold a train with a normal load (as defined 
in clause 4.2.3.2) on a 35‰ gradient by using the friction brake alone, even if one distributor valve is switched off, for at least two hours.

It shall be possible to keep a train with a normal load stationary for an unlimited period on a 35‰ gradient. Should the parking brake be unable to achieve this on 
its own, further means of securing the train shall be available on board.

TSI Incorporation Comment
Protection of an immobilised train

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

SS-M-006-98, Rev. 2 StAPTA
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SS-M-016-06 Standard 
for Safety Appliances 
for Rail Passenger Cars

APTA The language proposed in CHSTP System Requirement 5-
04.6 adopts the requirements of APTA SS-M-016-06 
Section 5.

5. Safety Appliance Arrangement – General

5.1.1 General

Except as provided in Section 6, each car shall have a 
handbrake or parking brake that complies with APTA SS-
M-006-98, Rev. 1, and that operates in harmony with the 
power brake equipment on the car.  If a parking brake is 
used, it shall be capable of being set from each car, and 
each car shall be equipped with a means to release the 
parking brake manually.

5.1.2 Purpose/Function

The handbrake/parking brake is used to apply force 
mechanically to one or more brake shoes or pads on the 
car.

5.1.3 Location (Figures 5 and 6)

5.1.3.1 General – Handbrakes, Lever or Wheel Type

a) The handbrake as installed, whether applied or 
released, and in its stored position shall be located so as 
to not restrict passenger flow through any passageway.

b) The handbrake shall be located so it can be safely 
operated while the car is in motion.

c) A handhold shall be provided to stabilize an employee 
when using the handbrake.

d) the center point of the wheel or the pivot point of the 
lever used to apply the handbrake shall be located 31 to 
40 inches (787 to 1016 mm) above the floor.

5.1.3.2 Handbrake – Lever Type

a) Any handbrake handle retention mechanism shall not 
interfere with the normal grip position of the lever.

b) The handbrake lever and release lever shall have a 
minimum 2 inch (51 mm) hand clearance in the stored 
position.  The handbrake lever shall have a minimum 24 
inch (610 mm) body clearance on one side of the lever 
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Interfaces between this CHSTP System Requirement and others, with comment
Review interface with train braking.5-04.6 7-02.6>>

SS-M-016-06 Standard 
for Safety Appliances 
for Rail Passenger Cars

APTA and a minimum 4 inch (102 mm) hand clearance on the 
opposite side and end in the operating position.

c) The clearance between the grip portion of the release 
lever, if used, and any part of the car shall be no less than 
2.5 inches (64 mm).
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Brake performance on steep gradients

The brake thermal performance shall allow a train to run on a maximum gradient set out in clause 4.2.5 of the High Speed Infrastructure TSI 2006 at a speed of at least 
equivalent to 90 % of the maximum train operating speed. This thermal performance shall be used for calculating the limiting gradient where maximum train speed can be 
operated.

The same conditions for train loading, means of braking and rail condition apply as for emergency braking case A as defined in CHSTP Section 5-04.1.  Compliance to this 
requirement shall be proven by calculation.

Not used

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.7 - Brake performance on steep gradients

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-04.7 RST_4.2.4.7Brake performance on steep gradients Brake performance on steep gradients

TCC_A_C_6.2.1. Annex C Clause 6.2.1.2 - Line Specific Characteris

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.4.7 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Brake performance on steep gradients

TSI TCC_A_C_6.2.1.2 

Review interface with CNC Annex C Clause 6.2.1.2 - Line Specific Characteristics and Train Specific Characteristics
TSI Incorporation Comment

Annex C Clause 6.2.1.2 - Line Specific Characteristics and Train Specific Characteristics to be put in the Registers 

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

CNC_A_C_6.2.1.2TSI TSI Line Specific Characteristics and 
Train Specific Characteristics

Review interface with CNC Annex C Clause 6.2.1.2 - Line 
Specific Characteristics and Train Specific Characteristics
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Interfaces between this CHSTP System Requirement and others, with comment
Review interface with maximum rising and falling gradients.5-04.7 3-05>>

Review interface with documentation for drivers.5-04.7 7-01.2>>

Review interface with train braking.5-04.7 7-02.6>>

Interfaces between other CHSTP System Requirements and this one, with comment
Break performance on steep gradients.
Determines limiting gradient of track for train speeds

5-04.7 3-14.5<<
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Brake requirements for rescue purposes

Requirements for the pneumatic brake equipment of high speed trains for towing in case of emergency rescue are as follows:
1. Filling time of the brake cylinder to 95 % maximum pressure: 3-5 seconds, 3-6 seconds with load braking system.
2. Release time of the brake cylinder to 0.4 bar (5.8 psi) pressure: a minimum of 5 seconds.
3. Reduction in brake pipe pressure required to obtain maximum brake cylinder pressure: 1,5 ± 0,1 bar (21.8 ± 1.5 psi)  (coming from a nominal value in the brake pipe of 5,0 
± 0,05 bar ( 72.5 ± .73 psi)).
4. The sensitivity of the brake to slow decreases in brake pipe pressure shall be such, that the brake is not activated if the normal working pressure drops by 0,3 bars (4.35 
psi) in one minute.
5. The sensitivity of the brake to decreases in brake pipe pressure shall be such, that the brake is activated within 1,2 seconds, if the normal working pressure drops by 0,6 
bar (8.7 psi) in 6 seconds.
6. Each brake, including the parking brake, shall have an on/off device.
7. A minimum of five steps of brake force shall be available by variation of the brake pipe pressure.
8. The status (applied/released) of brakes, including the parking brake, shall be indicated.

Where the on-board train braking system is initiated by other than pneumatic means the pneumatic information given at the coupling interface shall result in a performance 
equivalent to the above.

Not used

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-04.8 - Brake requirements for rescue purposes

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.431 5-04.8 RST_4.2.4.8Brake requirements for rescue purposes Brake requirements for rescue purposes

CFR  - , Subpart  - .:  

49CFR238.431(a) - The language proposed in CHSTP System Requirement 5-04.1 adopts the language cited for 49CFR238.431, items (a), (d).
49CFR238.431(b) - CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 items (b) brake system functionality, (c) emergency brake 
application, (e) blended braking, (g) fault monitoring, and (h) adhesion control system.
49CFR238.431(c) - CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 items (b) brake system functionality, (c) emergency brake 
application, (e) blended braking, (g) fault monitoring, and (h) adhesion control system.
49CFR238.431(d) - The language proposed in CHSTP System Requirement 5-04.1 adopts the language cited for 49CFR238.431, items (a), (d).
49CFR238.431(e) - CHSTP System Requirement 5-04.1 is equivalent to 49CFR238.431 (e) blended braking.
49CFR238.431(f) - CHSTP System Requirement 5-04.8 is equivalent to item (f) of 49CFR238.431. Item (f) has been modified to state “rescue unit” in lieu 
of “conventional locomotive”, and has been included in the language proposed in CHSTP System Requirement 5-04.1.
49CFR238.431(g) - CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 items (b) brake system functionality, (c) emergency brake 
application, (e) blended braking, (g) fault monitoring, and (h) adhesion control system.
49CFR238.431(h) - CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 items (b) brake system functionality, (c) emergency brake 
application, (e) blended braking, (g) fault monitoring, and (h) adhesion control system.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.431:  Brake system.

§ 238.431   Brake system.

The language proposed in CHSTP System Requirement 5-04.1 adopts the language cited for 49CFR238.431, items (a), (d).  CHSTP System 
Requirement 5-04.3 adopts the requirement of 49CFR238.431 (e) blended braking.  CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 
items (b) brake system functionality, (c) emergency brake application, (e) blended braking, (g) fault monitoring, and (h) adhesion control system.  CHSTP 
System Requirement 5-04.8 is equivalent to item (f) of 49CFR238.431.  Item (f) has been modified to state “rescue unit” in lieu of “conventional 
locomotive”, and has been included in the language proposed in CHSTP System Requirement 5-04.1.

Basis of Equivalency

TSI RST_4.2.4.8 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Brake requirements for rescue purposes
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(a) PA (public address) system:
All CHSTP (Class 1) passenger cars shall be equipped with a PA system that provides a means for a train crewmember to communicate by voice to passengers, and/or 
ground control of his or her train in an emergency situation.  The PA system shall also provide a means for a train crewmember to communicate by voice in an emergency 
situation to persons in the immediate vicinity of his or her train (e.g. persons on the station platform).  Emergency communication procedures and protocols set forth in APTA 
SS-PS-001-98 – Standard for Passenger Railroad Emergency Communications shall be adhered to.  The PA system may also be part of the same system as the intercom 
system.

(b) Intercom system:
All CHSTP (Class 1) passenger cars shall be equipped with an intercom system that provides a means for passengers and crewmembers to communicate by voice with each 
other in an emergency situation.  Except as further specified, at least one intercom that is accessible to passengers without using a tool or other implement shall be located in 
each end (half) of each car.  If any passenger car does not exceed 45 feet in length, only one such intercom is required. The intercom system may be part of the same 
system as the PA system.

The following requirements apply all CHSTP (Class 1) passenger cars:

— the location of each intercom intended for passenger use shall be conspicuously marked with luminescent material;
— legible and understandable operating instructions shall be posted at or near each such intercom.

(c) Back-up power:
PA and intercom systems shall have a back-up power system capable of:

— Operating in all equipment orientations within 45 degrees of vertical;
— Operating after the initial shock of a collision or derailment resulting in the following individually applied accelerations:

— longitudinal: 5g;
— lateral: 3g; and
— vertical: 3g.

— Powering each system, independent from the main energy source, to allow intermittent emergency communication for a minimum period of 3 hours. Intermittent 
communication shall be considered equivalent to continuous communication during the last 15 minutes of the 3 hours minimum period.

The communication system shall be designed in such a manner that it continues to operate at least half (distributed throughout the train) of its loudspeakers in the event of a 
failure in one of its transmission elements, or another mean shall be available to inform the passengers.

CHSTP System Requirement section 9-22.8 shall also apply.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-05.1 - Public address system

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.121 5-05.1 RST_4.2.5.1Public address system Public address system
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart B - Safety Planning And General Requirements - 238.121:  
Emergency communication.

The language proposed in CHSTP System Requirement 5-05.1 adopts the requirements of 49CFR238.121, with the exception that the accelerations due 
to shock have been modified.  

The shock forces identified in 49CFR238.121 item (c)(2), have been evaluated against the TSI requirements.  The CHSTP System Requirement 
incorporates the TSI/EN guidance.  Per EN 61373 – shock testing has been specified as follows:

(A) Longitudinal: 5g
(B) Lateral: 3g
(C) Vertical: 3g 

Per EN 15227, the mean longitudinal deceleration in the survival space shall be limited to 5g for Scenario 1 (collision with an identical Category C-I train).  
Scenario 3 (collision with a 15 t deformable obstacle) may not apply because the CHSTP has no grade crossings on the system and therefore will not 
come into contact with road traffic including a tanker that this scenario represents.  This correlates to the shock testing value identified in EN 61373.  
Based on this correlation, the CHSTP system requirement will provide a level of confidence that the system will operate after the initial shock caused by a 
collision or derailment comparable to a Scenario 1 collision.

References to Tier I trains have been removed in favor of referencing Tier II requirements.

§ 238.121   Emergency communication.

Basis of Equivalency

TSI RST_4.2.5.1 : 

The language proposed in CHSTP System Requirement 5-05.1 adopts the requirements of TSI Section 4.2.5.1.

4.2.5.1. Public address system

TSI Incorporation Comment
Public address system

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

8.9.2NFPA NFPA 130 – 2010 Edition – 
Standard for Fixed Guideway 
Transit and Passenger Rail 
Systems

The language proposed in CHSTP System Requirement 5-
05.1 is equivalent to the requirements of NFPA 130 
Section 8.9.2 as specifically addressed by the following:

Item (1) – CHSTP System Requirement 5-05.1 adopts this 
requirement;

Item (2) – This item is not applicable to the CHSTP;

Item (3) – This item will be adopted in CHSTP System 
Requirements 5-02.4 and 5-07.1.

8.9.2 Communications
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Interfaces between this CHSTP System Requirement and others, with comment
Verify requirements for passenger vehicles.5-05.1 7-02.4>>

Verify communication means on trains.5-05.1 4-05.7>>

SS-PS-001-98 – 
Standard for Passenger 
Railroad Emergency 
Communications

APTA The language proposed in CHSTP System Requirement 5-
05.1 is equivalent to the requirements of NFPA 130 
Section 8.9.2 as specifically addressed by the following:

Item (1) – CHSTP System Requirement 5-05.1 adopts this 
requirement;

Item (2) – This item is not applicable to the CHSTP;

Item (3) – This item will be adopted in CHSTP System 
Requirements 5-02.4 and 5-07.1.

8.9.2 Communications

8.9.2.1
Each vehicle, except as required in 8.9.2.2, shall be 
equipped with a communication system consisting of the 
following:
(1)  A PA system whereby the train, crew personnel, and, 
at the option of the authority, the operations control center 
can make announcements to the passengers
(2)  A radio system whereby the train operator can 
communicate with the operations control center
(3)  An intercommunication system whereby the train crew 
can communicate with one another
(4)  At the option of the authority, a device that can be 
used by passengers to alert the operator of an emergency

8.9.2.2
Each AGT system vehicle shall be equipped with a 
communication system consisting of the following:
(1)  A PA system whereby the operations control center 
can make announcements to the passengers
(2)  A system whereby the passengers can communicate 
with the operations control center

8.9.2.3
Unauthorized opening of doors or emergency exit facilities 
on vehicles shall be automatically communicated to the 
operations control center or train operator.
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(All CHSTP cars shall be conspicuously and legibly posted with emergency signs and instructions in their interiors (e.g. on car bulkhead signs, seatback decals) that shall be 
visible at all lighting levels.

Emergency exits shall be clearly identified to passengers and rescue teams by means of suitable signs.  The design and placement of such signs shall conform to the 
requirements of APTA SS-PS-002-98, Rev. 3 – Standard for Emergency Signage for Egress/Access of Passenger Rail Equipment.

Emergency exits shall also be clearly identified to passengers by means of low-location exit path markings, which shall be used in addition to the emergency lighting system 
(reference CHSTP System Requirement 5-07.12).  The design and placement of such markings shall conform to the requirements of APTA SS-PS-004-99, Rev. 2 – Standard 
for Low-Location Exit Path Marking.

All other passenger signs closely connected with safety shall use the unified sign formats given in standards ISO 3864-1:2002.

(a) Emergency window exit signs:
Each emergency window exit shall be conspicuously and legibly marked with photo-luminescent material on the inside of each car to facilitate passenger egress.  Legible 
and understandable operating instructions, printed on photo-luminescent material, including instructions for removing the window, shall be posted at or near each such 
window exit.  If window removal may be hindered by the presence of a seatback, headrest, luggage rack, or other fixture, the instructions shall state the method for allowing 
rapid and easy removal of the window, taking into account the fixture(s); this portion of the instructions may be in written or pictorial format.

(b) Rescue access window and roof access signs:
Each rescue access window shall be marked with retroreflective material.  A unique and easily recognizable symbol, sign, or other conspicuous marking shall also be used to 
identify each such window.  Legible and understandable window-access instructions, including instructions for removing the window, shall be posted at or near each rescue 
access window.

Each emergency roof access location shall be conspicuously marked with retroreflective material of contrasting color.  In addition, legible and understandable instructions 
shall be posted at or near each such location.  The retroreflective material shall conspicuously mark the line along which the roof skin shall be cut; a sign plate with a 
retroreflective border shall also state as follows:
CAUTION—DO NOT USE FLAME CUTTING DEVICES
CAUTION—WARN PASSENGERS BEFORE CUTTING

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-05.2 - Passenger information signs

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.113 5-05.2 RST_4.2.5.2Passenger information signs Passenger information signs

238.114 RST_4.2.5.2 Passenger information signs

238.121 RST_4.2.5.2 Passenger information signs

238.123 RST_4.2.5.2 Passenger information signs

238.439 RST_4.2.5.2 Passenger information signs

238.441 RST_4.2.5.2 Passenger information signs

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 5-05.2 RST_4.2.5.2Passenger information signs Passenger information signs

239.107 RST_4.2.5.2 Passenger information signs
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CUT ALONG DASHED LINE TO GAIN ACCESS
ROOF CONSTRUCTION—[STATE RELEVANT DETAILS]

(c) Emergency door exit signs: 
All door exits intended for emergency egress shall be either lighted or conspicuously and legibly marked with photo-luminescent material on the inside of the car.  Clear and 
understandable instructions printed on photo-luminescent material shall be posted at or near such exits.

All door exits intended for emergency access by emergency responders for extrication of passengers shall be marked with retroreflective material.  Clear and understandable 
instructions shall be posted at each such door.

(d) Emergency communication signs:
The location of each intercom intended for passenger use shall be conspicuously marked with photo-luminescent material.  Legible and understandable operating 
instructions printed on photo-luminescent material shall be posted at or near each such intercom.

Requirements set forth in CHSTP System Requirement 5-15 shall also apply.

Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 239 - Specific Requirements, Subpart Subpart B - Specific Requirements - 239.107:  Emergency exits.

The language proposed in CHSTP System Requirement 5-05.2 is equivalent to 49CFR239.107 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-05.2 adopts this requirement.  This requirement will also be adopted in CHSTP System Requirement 5-07.1;

Item (b) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (c) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (d) – This item will be adopted in the CHSTP System Requirement for Operations.

§ 239.107   Emergency exits.

Basis of Equivalency
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CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.113:  Emergency 
window exits

The language proposed in CHSTP System Requirement 5-05.2 is equivalent to 49CFR238.113 as specifically addressed by the following:

Item (a) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (b) – This item will be addressed in CHSTP System Requirement 5-07.1;

Item (c) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (d) – CHSTP System Requirement 5-05.2 adopts this requirement.  This requirement will also be adopted in CHSTP System Requirement 5-07.1.

§ 238.113   Emergency window exits.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.114:  Rescue access 
windows.

The language proposed by CHSTP System Requirement 5-05.2 is equivalent to 49CFR238.114 as specifically addressed by the following:

Item (a) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (b) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (c) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (d) – CHSTP System Requirement 5-05.2 adopts this requirement.  This requirement will also be adopted in CHSTP System Requirement 5-07.1.

§ 238.114   Rescue access windows.

Basis of Equivalency
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CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

The language proposed in CHSTP System Requirement 5-07.2 is equivalent to 49CFR239.101 as specifically addressed by the following:

Item (a1) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a2) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a3) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a4) – This item will be adopted in the CHSTP System Requirements for Operations and Tunnels;

Item (a5) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a6) – This item will be adopted in CHSTP System Requirement 5-07.2.  The emergency preparedness plan will be addressed in the CHSTP System 
Requirements for Operations;

Item (a7) – CHSTP System Requirement 5-05.2 adopts this requirements.  Additional requirements in this section will be adopted in the CHSTP System 
Requirements for Operations;

Item (b) – This item is not applicable to the CHSTP.

§ 239.101   Emergency preparedness plan.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart B - Safety Planning And General Requirements - 238.121:  
Emergency communication.

The language proposed in CHSTP System Requirement 5-05.2 is equivalent to 49CFR238.121 as specifically addressed by the following:

Item (a) – This item will be adopted in CHSTP System Requirement 5-05.1;

Item (b1) – This item will be adopted in CHSTP System Requirement 5-05.1;

Item (b2) – CHSTP System Requirement 5-05.2 adopts this requirement.  This requirement will also be adopted in CHSTP System Requirement 5-05.1;

Item (c) – This item will be addressed in CHSTP System Requirement 5-05.1.

§ 238.121   Emergency communication

Basis of Equivalency
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CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.439:  Doors.

The language proposed in CHSTP System Requirement 5-05.2 is equivalent to 49CFR238.439 as specifically addressed by the following:

Item (a) – This item will be adopted in CHSTP System Requirement 5-02.4;

Item (b) – This item will be adopted in CHSTP System Requirement 5-02.4;

Item (c) – This item will be adopted in CHSTP System Requirement 5-02.4;

Item (d) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (e) – This item will be adopted in CHSTP System Requirement 5-02.4;

Item (f) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (g) – CHSTP System Requirement 5-05.2 adopts this requirement.  This requirement will also be adopted in CHSTP System Requirement 5-07.1.

§ 238.439   Doors.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart B - Safety Planning And General Requirements - 238.123:  
Emergency roof access.

The language proposed in CHSTP System Requirement 5-05.2 is equivalent to 49CFR238.123 as specifically addressed by the following:

Item (a) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (b) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (c) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (d) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (e) – CHSTP System Requirement 5-05.2 adopts this requirement.

§ 238.123   Emergency roof access.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.441:  Emergency roof access.

The language proposed in CHSTP System Requirement 5-05.2 is equivalent to 49CFR238.441 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-05.2 adopts this requirement.  The criteria for operating instructions was adopted into the language; however, 
the reference to existing passenger and power cars is not applicable to the CHSTP;

Item (b) – This item will be adopted in CHSTP System Requirement 5-07.1;

Item (c) – This item will be adopted in CHSTP System Requirement 5-07.1.

§ 238.441   Emergency roof access.

Basis of Equivalency

TSI RST_4.2.5.2 : 

TSI requirements have been incorporated without any exceptions.

4.2.5.2. Passenger information signs

Clause 4.2.2.8.2 of the of the TSI for Accessibility for Persons with Reduced Mobility shall also apply.

All passenger signs closely connected with safety shall use the unified sign formats given in standard ISO 3864-1:2002.

TSI Incorporation Comment
Passenger information signs

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

3864-1:2002ISO Graphical symbols -- Safety colour

8.8.5NFPA NFPA 130 – 2010 Edition – 
Standard for Fixed Guideway 
Transit and Passenger Rail 
Systems

The language proposed in CHSTP System Requirement 5-
05.2 is equivalent to NFPA 130 Section 8.8.5.

8.8.5 Marking and Instructions for Operation of Means of 
Emergency Egress

APTA SS-PS-002-98APTA Rev. 3 – Standard for Emergency 

APTA SS-PS-004-99APTA Rev. 2 – Standard for Low-Locatio
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Passenger occupied areas on trains (excluding vestibules, gangways and toilets) shall be fitted with emergency signal devices.  These devices shall be installed where they 
can be easily seen and reached, without having to pass through an interior door, by the passengers.

The emergency handle shall have a clearly visible seal.

The alarm, once activated, shall not be capable of being disengaged by passengers.  A device shall be provided to indicate that the alarm has been activated.

Operating instructions of the emergency signal shall be posted adjacent to the device.

Activating the alarm shall:

— initiate braking;
— cause a visual (flashing or continuous light) and acoustic (buzzer/klaxon or spoken message) alarm to be triggered in the driver’s cab;
— transmit a message (acoustic or visual signal or radio message by mobile phone) by the driver or an automatic system to the train crew working among the passengers;
— transmit an acknowledgement, recognizable by the person who triggered the signal (acoustic signal in the vehicle, braking application, etc.).

The arrangements installed in the rolling stock (automatic brake application, in particular) shall allow the driver to intervene in the braking process so as to be able to choose 
the stopping point of the train.

When the train has stopped the driver shall be able to start again as soon as possible if the driver considers it safe to start again.  Activation of one or more than one alarm 
shall have no additional effect unless the first alarm is rearmed.

A communication link between the cab and the train screw shall enable the driver, at his or her initiative, to investigate the reasons why the emergency signal was triggered.  
If there is no train staff present during normal service, a device shall be available for passengers to communicate directly with the driver in case of an emergency.

In addition, the following requirements shall be met:

Transmission locations shall be provided at each end of each passenger car, adjacent to the car’s end doors, and accessible to both passengers and crewmembers without 
requiring the use of a tool or other implement.  If the passenger car does not exceed 45 feet in length, only one transmission location is required.

Emergency signal and transmission locations shall be clearly marked with luminescent material.

Back-up power for a minimum period of 90 minutes shall be available in case of an emergency.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-05.3 - Passenger alarm

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-05.3 RST_4.2.5.3Passenger alarm Passenger alarm
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.5.3 : 

The language proposed in CHSTP System Requirement 5-05.3 is equivalent to TSI Section 4.2.5.3.

4.2.5.3. Passenger alarm

ANNEX Q Signs indicating the box which contains the resetting equipment of the emergency alarm

TSI Incorporation Comment
Passenger alarm

Interfaces between this CHSTP System Requirement and others, with comment
Verify passenger alarm requirements for passenger vehicles.5-05.3 7-02.4>>

Verify emergency brake override.5-05.3 4-05.8>>
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Refer to CHSTP System Requirement References 5-06.1, 5-06.2, 5-06.3, 5-06.4, 5-06.5, 5-06.6, 5-06.7, 5-06.8, and 5-06.9.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06 - Environmental conditions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI RST_4.2.6 : 

Heading
TSI Incorporation Comment

Environmental conditions

Interfaces between other CHSTP System Requirements and this one, with comment
The environmental conditions for rolling stock as specified in SR 5-06 shall be verified as being compatible for TCC on-
board equipment.

5-06 8-18.5<<
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(a) Environmental conditions:
The rolling stock and all its constituent parts shall meet the requirements, as specified in this section and in EN 50125-1:1999, for which it is intended to run; in addition, all 
electronic equipment installed in CHSTP trainsets shall conform to the requirements set forth in EN 50155:2007.

The requirements at which the vehicle and its equipment shall function shall be based on California environmental parameters, as specified below.

The severities specified are those which will have a low probability of being exceeded.  All specified values are maximum or limiting values; these values may be reached, but 
do not occur permanently.  Depending on the situation there may also be different frequencies of occurrence related to a certain period of time.

(b) Altitude:
The equipment shall perform according to class A 1, as defined in EN 50125-1:1999 Section 4.2; this condition is significant in regards to air pressure level and its 
consequences on, but not limited to, cooling systems.  Class A 1 includes the following characteristic:

—�altitude range relative sea level: up to 1,400 m (4,593 ft).

The air pressure shall be considered according to HD 478.2.3 S1.  Particular local air pressure conditions may exist due to the effects of wind, vehicle movement, fans, etc.; 
refer to CHSTP System Requirements 5-06.5 and 5-06.7 for these conditions.

(c) Temperature:
The equipment shall operate according to class T1 / TX, as defined in EN 50125-1:1999 Section 4.3.  This class contains the following characteristics:

—�air temperature external to vehicle: -25 oC (-13 oF) to +50 oC (122 oF);
—�inside vehicle compartment temperature: -25 oC (-13 oF) to +60 oC (140 oF);
—�inside cubicle temperature: -25 oC (-13 oF) to +75 oC (167 oF).

The values given for the internal temperatures are the extremes that the system or equipment designer is not allowed to exceed in a given part because too much power is 
dissipated with insufficient cooling.  They are also temperatures which the equipment manufacturer shall take into account in the design.

A reference temperature of 25 oC (77 oF) is considered as being the permanent temperature for which the effects on the material ageing are equivalent to those of the 
climatic temperature during the lifetime.

The yearly average temperature for the inside of the cubicle is conventionally taken as 45 oC (113 oF).

When stated in product standards, particular requirements apply.

The temperatures inside the vehicle and the cubicle are values measured in free air out of the heat emitting elements.

If the equipment is to be installed in a controlled climatic environment, provided that the equipment is not required to operate outside of those conditions, the temperature 
range shall be agreed upon between purchaser and supplier.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.1 - Environmental conditions

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-06.1 RST_4.2.6.1Environmental conditions Environmental conditions
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It shall be taken into account that the external ambient air temperature in special locations such as near the ballast or over the roof may exceed the external open air 
temperature.  In this case the temperature level to be considered shall be agreed between the purchaser and supplier.

To ensure correct coordination of the temperature levels indicated above and verification of good thermal design of all installed equipment, the relevant data shall be 
exchanged between purchaser and supplier.  These data include:

—�geometrical characteristics of sub-assemblies;
—�localization of the main heat emitting elements and their heat dissipation;
—�thermal time profile;
—�characteristics of the cooling system.

Deviation from the above temperatures shall be subject to agreement between purchaser and supplier.

(d) Humidity:
The following external humidity levels shall be considered:

—�yearly average: ≤ 75% relative humidity;
—�occasionally: between 75% and 95% relative humidity;
—�maximum absolute humidity: 30 g/m3 (0.002 lb/ft3)occurring in tunnels.

An operationally caused infrequent and slight moisture condensation shall not lead to any malfunction or failure.

The psychometric chart of Figure 1 gives the humidity range that shall not be exceeded for more than 30 days per year:

(See attachment)

At cooled surfaces, 100% relative humidity may occur causing condensation on parts of equipment; this shall not lead to any malfunction or failure.

Sudden changes of the air temperature local to the vehicle may cause condensation of water on parts of equipment with the rate of 3 K/s and a maximum variation of 40 K.

These conditions particularly occurring when entering or leaving a tunnel shall not lead to any malfunction or failure of the equipment.

(e) Air movement:
The maximum speed of wind shall be taken as 35 m/s (78 mph).

Exceptionally higher wind speed, up to maximum 50 m/s (112 mph), may occur.  In this case, the equipment and/or vehicle performance may be temporarily affected but no 
permanent damage shall occur.

Refer to CHSTP System Requirement 5-06.3, 5-06.4, and 5-06.6 regarding the relative movement of surrounding air with respect to the vehicle.

Refer to CHSTP System Requirement 5-06.5 and 5-06.7 regarding pressure pulses (e.g. due to passing of vehicles or entering a tunnel).

(f) Rain:
Rain rate of 6 mm/min (14 in/hr) shall be taken into account according to class 5K3 of EN 60721-3-5.

The effect of rain shall be considered depending on the equipment installation together with wind and vehicle movement (see (p) below).

(g) Snow and hail:
Consideration shall be given to the effect of snow and/or hail.  The maximum diameter of the hailstones shall be taken as 15 mm (0.6 in); larger diameter may occur 



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-06.1 - Environmental conditions

Page 522 of 982

exceptionally.

Consideration shall be given to all forms of snow which may occur (see (p) below).  Large quantities of snow in powder form may pass into the vehicle and melt.  Rear 
vehicles of a moving train are most affected.  Moreover, during standstill periods, the melted snow may freeze again.

(h) Ice:
The effect of ice forming or falling shall be considered on all equipment installed both inside and outside the vehicle.  In such conditions the performance of equipment shall 
be agreed upon between the purchaser and supplier.

(i) Solar radiation:
Equipment exposed to the effect of solar radiation shall remain unaffected.

For equipment directly exposed to solar radiation, the maximum level shall be considered as 1200 W/m2.

Care shall be taken for the effect of UV radiation on the equipment exposed to solar radiation.

The maximum duration of the exposure to solar radiation shall be conventionally taken as 8 h unless otherwise specified.

(j) Lightning:
Consideration shall be given to the effects of lightning on the vehicle.

For protection against lightning on the vehicle refer to EN 50124-2.

(k) Pollution:
The effects of pollution shall be considered in the design of equipment and components.

The severity of pollution will depend upon the location of the equipment.

Means may be provided to reduce pollution by the effective use of protection.  In this case the protection against water and solid objects shall be specified using the 
protection degree designation IP54XW as specified in EN 60529.

The effects of the following kinds of pollution shall be considered:

—�chemically active substances:
—�class 5C2 of EN 60721-3-5;
—�salinity;
—�other chemical substances;
—�cleaning products specified by the purchaser;
—�contaminating fluids: class 5F2 (electrical engine) of EN 60721-3-5;
—�biologically active substances: class 5B2 of EN 60721-3-5 (flora and fauna);
—�dust: defined by class 5S2 of EN 60721-3-5.  Due to the presence of carbon and metallic powder, the dust may become electrically conductive with the presence of 
humidity;
—�stones coming from the ballast, other objects of maximum 15 mm (0.6 in) diameter;
—�grasses and leaves, pollen, flying insects, fibers, etc. for the design of ventilation ducts;
—�fire extinguishing means;
—�sand: defined by class 5S2 of  EN 60721-3-5.

There are also internal causes of pollution due to the equipment itself (ionization etc).
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(l) Vibrations and shocks:
Refer to CHSTP System Requirements 5-02.6, 5-03.4, and 5-07.10 for vibrations and shocks.  Refer to EN 61373 for shock and vibration tests.

Refer to CHSTP System Requirement 5-03.4 and 5-08.1 for acceleration sources. 

(m) Electromagnetic environment:
The requirements of EN 50121-3 shall be fulfilled.  Refer to CHSTP System Requirement 5-06.9 for exterior electromagnetic interference.

(n) Acoustic noise environment:
Refer to CHSTP System Requirements 5-06.8 and 5-07.6 for exterior and interior noise; the noise levels defined within shall not lead to any malfunction or failure.

(o) Supply system characteristics:
Refer to CHSTP System Requirements 5-08 and 5-08.3 for traction power supply.

(p) Additional CHSTP conditions:
In addition to the criteria set forth above, the trainset supplier shall ensure that the equipment will operate, without malfunction or failure, in the conditions tabulated in Tables 
1 and 2.

(See attachment)

Attachment for SR 5-06.1 . Type: Figure - Humidity Range for Temperature Class T3
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Attachment for SR 5-06.1 . Type: Figure - Weather Conditions by CHSTP Segment
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-06.1 . Type: Figure - Maximum Wind Gust for Locations near CHSTP Alignment
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.6.1 : 

The language proposed in CHSTP System Requirement 5-06.1 is equivalent to TSI Section 4.2.6.1.  A T1 / TX climatic zone was identified to accommodate 
CHSTP external temperature extremes of -25 oC and 50 oC.

4.2.6.1. Environmental conditions

TSI Incorporation Comment
Environmental conditions

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

478.2.3 S1HD Classification of environmental co

50124-2EN Railway applications – insulation c
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50125-1EN Railway applications – 
Environmental conditions for 
equipment – Part 1: Equipment 
on board rolling stock

The language proposed in CHSTP System Requirement 5-
06.1 is equivalent to EN 50125-1:1999 Section 4 as 
specifically addressed by the following:

Section 4.1 – CHSTP System Requirement 5-06.1 adopts 
this requirement;

Section 4.2 – CHSTP System Requirement 5-06.1 adopts 
this requirement;

Section 4.3 – CHSTP System Requirement 5-06.1 adopts 
this requirement;

Section 4.4 – CHSTP System Requirement 5-06.1 adopts 
this requirement.  The requirement for occasional days 
between 95% and 100% need not be considered because 
the majority of the days are under 95% relative humidity;

Section 4.5 – CHSTP System Requirement 5-06.1 adopts 
this requirement;

Section 4.6 – CHSTP System Requirement 5-06.1 adopts 
this requirement.  The rainfall rate of 6 mm/min is 
equivalent to 14 in/hr;

Section 4.7 – CHSTP System Requirement 5-06.1 adopts 
this requirement;

Section 4.8 – CHSTP System Requirement 5-06.1 adopts 
this requirement;

Section 4.9 – CHSTP System Requirement 5-06.1 adopts 
this requirement.  The maximum requirement of 1120 
W/m2 has been replaced with 1200 W/m2 as a result of a 
study of 2008 weather conditions.  The county of Los 
Angeles yielded a greater maximum solar radiance than 
that specified in EN 50125-1;

Section 4.10 – CHSTP System Requirement 5-06.1 
adopts this requirement;

Section 4.11 – CHSTP System Requirement 5-06.1 
adopts this requirement;

Section 4.12 – These items will be adopted in CHSTP 
System Requirements 5-02.6, 5-03.4, and 5-07.10;

Section 4.13 – This item will be adopted in CHSTP 
System Requirement 5-06.9;
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Interfaces between this CHSTP System Requirement and others, with comment
Verify train composition.5-06.1 7-02.5>>

Verify train departure.5-06.1 7-03.3>>

50125-1EN Railway applications – 
Environmental conditions for 
equipment – Part 1: Equipment 
on board rolling stock

Section 4.14 – This item will be adopted in CHSTP 
System Requirements 5-06.8 and 5-07.6;

Section 4.15 – This item will be adopted in CHSTP 
System Requirements 5-08 and 5-08.3.

4 Environmental Conditions

60529EN Specification for degrees of protec

61373EN Railway applications – rolling stoc
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Refer to CHSTP System Requirement References 5-06.3, 5-06.4, and 5-06.5.

None

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.2 - Train aerodynamic loads in open air

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-06.2 RST_4.2.6.2Train aerodynamic loads in open air Train aerodynamic loads in open air

RST_4.2.6.2.1 Aerodynamic loads on track workers at the lineside

RST_4.2.6.2.2 Aerodynamic loads on passengers on a platform

RST_4.2.6.2.3 Pressure loads in open air

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None
Basis of Equivalency

TSI RST_4.2.6.2 : 

Heading
TSI Incorporation Comment

Train aerodynamic loads in open air

TSI RST_4.2.6.2.1 : 

Refer to subsections of TSI sections 4.2.6.2.1, 4.2.6.2.2, and 4.2.6.2.3 for relevant CHSTP system requirements.
TSI Incorporation Comment

Aerodynamic loads on track workers at the lineside

TSI RST_4.2.6.2.2 : 

Refer to subsections of TSI sections 4.2.6.2.1, 4.2.6.2.2, and 4.2.6.2.3 for relevant CHSTP system requirements.
TSI Incorporation Comment

Aerodynamic loads on passengers on a platform

TSI RST_4.2.6.2.3 : 

Refer to subsections of TSI sections 4.2.6.2.1, 4.2.6.2.2, and 4.2.6.2.3 for relevant CHSTP system requirements.
TSI Incorporation Comment

Pressure loads in open air
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Interfaces between this CHSTP System Requirement and others, with comment
Verify aerodynamic actions from passing trains on line side structures5-06.2 3-14.7>>

Train aerodynamic loads in open air5-06.2 3-04>>

Verify protection of workers against aerodynamic effects5-06.2 3-33.3>>
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a) Aerodynamic loads on track workers at the lineside:
A full length CHSTP train running in the open air at 300 km/h shall not cause an exceedance of the air speed u2σ at the trackside as set out in Table 1, at a height of 0.2 m 
above the top of rail and at a distance of 3.0 m from the track center, during the passage of the whole train (including the wake).

As the CHSTP trainsets will operate with a maximum speed higher than 300 km/h, the measures to be taken by the Infrastructure Manager are mentioned in CHSTP System 
Requirement 3-33.3.
(See attachment)
b) Test conditions:
Tests shall be undertaken on ballasted, straight track. The vertical distance between the top of rail and the surrounding ground level is 0.75 m ± 0.25 m. The value u2σ is the 
upper bound of the 2σ confidence interval of the maximum resultant induced air speeds in the x-y ground plane. It shall be obtained from at least 20 independent and 
comparable test samples with ambient wind speeds of less than or equal to 2 m/s.
u2σ is given by:

(See attachment)

with

            mean value of all air speed measurements ui, i ≥ 20
σ          standard deviation

(c) Conformity assessment:
Conformity shall be assessed on the basis of full-scale tests and with the maximum length of the defined formations.

(d) Detailed specifications:
Measurements shall be taken at 300 km/h.

For a valid set of measurements, conditions for train speed vtr are:

— at least 50 % of the measurements shall be within ± 5 % of 300 km/h and

— 100 % of the measurements shall be within ± 10 % of 300 km/h.

Each measurement umeasured,i shall be corrected by

(see attachment)

The track shall have no obstacles, such as bridges or tunnels, nearer than 500 m ahead and 100 m after the sensors in the longitudinal direction. Groups of sensors are 
permitted to be used to obtain several independent measurements from one train passage. Such groups shall be spaced at least 20 m apart from each other.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.3 - Aerodynamic loads on track workers at the line side

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-06.3 RST_4.2.6.2.1Aerodynamic loads on track workers at the line side Aerodynamic loads on track workers at the lineside

RST_4.2.6.3 Crosswind
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The whole train-passing event shall consist of the time period starting 1 second before the passing of the train head and finishing 10 seconds after the tail passes.

The sampling rate of the sensor shall be at least 10 Hz. The signal shall be filtered using a 1-second window moving average filter. The ambient wind speed shall be 
determined at the first sensor at a height of 0.2 m above top of rail.

The ambient wind speed is equivalent to the mean wind speed in the 3-second interval occurring before the train head passes the wind sensor. The ambient wind speed shall 
be less than or equal to 2 m/s.

The uncertainty in the air speed measurements shall be determined and shall not exceed ± 3 %.

The uncertainty in the train speed measurement shall be determined and shall not exceed ± 1 %.

Attachment for SR 5-06.3 . Type: Figure - Trackside Maximum Permissible Air Speed
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Attachment for SR 5-06.3 . Type: Figure - Upper Bound of the  Confidence Interval for U

deviation standard
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-06.3 . Type: Figure - (Formula) Correction for measured U
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.6.2.1 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Aerodynamic loads on track workers at the lineside

TSI RST_4.2.6.3 : 
TSI Incorporation Comment

Crosswind

Interfaces between this CHSTP System Requirement and others, with comment
Review protection against workers against aerodynamic effects defined by this System Requirement.5-06.3 3-33.3>>

Interface with Ops – Roadway Worker Protection5-06.3 7-12>>
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(a) Aerodynamic loads on passengers on a platform:
A full length train, running in the open air at a reference speed vtr = 200 km/h, shall not cause the air speed to exceed value u2σ = 15.5 m/s at a height of 1.2 m above the 
platform and at a distance of 3.0 m from the track center, during the whole train passage (including the wake).

(b) Test conditions:
The assessment shall be made on a platform that represents the lowest height of a platform passed by the train.

The platform height used in the assessment shall be recorded in the rolling stock register. 

The value u2σ is the upper bound of the 2σ confidence interval of the maximum resultant induced air speeds in the x-y platform plane. It shall be based on at least 20 
separate measurements and under similar test conditions with ambient wind speeds of less than or equal to 2 m/s.

u2σ is given by:

(See attachment)

with

           mean value of all air speed measurements ui, i ≥ 20
σ          standard deviation

(c) Conformity assessment:
Conformity shall be assessed on the basis of full-scale tests and with the maximum length of the defined formations.

(d) Detailed specifications:
Measurements shall be taken at vtr = 200 km/h.

For a valid set of measurements, conditions for train speed vtr are:

— at least 50 % of the measurements shall be within ± 5 % of 200 km/h and

— 100 % of the measurements shall be within ± 10 % of 200 km/h.

Each measurement, umeasured,I, shall be corrected by

(see attachment)

The platform shall have no obstacles ahead of and after the sensors in the longitudinal direction. The platform shall have a constant geometry for a distance of 150 m ahead 
of the sensors in the longitudinal direction and shall not have a roof or canopy or backwall. A number of sensors are permitted to be used to obtain several independent 

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.4 - Aerodynamic loads on passengers on a platform

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-06.4 RST_4.2.6.2.2Aerodynamic loads on passengers on a platform Aerodynamic loads on passengers on a platform

RST_4.2.6.4 Maximum pressure variations in tunnels
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measurements from one train passage. Such sensors shall be separated from each other by a distance of at least 20 m.

The whole train-passing event consists of the time period starting 1 second before the passing of the train head and finishing 10 seconds after the tail passes.

The sampling rate of the sensor shall be at least 10 Hz. The signal shall be filtered using a 1 second window moving average filter.

The wind speed shall be determined by the first sensor on the platform or by a separate wind sensor installed 1.2 m above platform. The ambient wind speed is equivalent to 
the mean wind speed in the 3-second interval occurring before the train passes the wind sensor. The ambient wind speed shall be less than or equal to 2 m/s.

The uncertainty in the air speed measurements shall be determined and shall not exceed ± 3 %.

The uncertainty in the train speed measurement shall be determined and shall not exceed ± 1 %.

Attachment for SR 5-06.4 . Type: Figure - (Formula) Correction for Measured U

tri
measuredii vuu hkm /200

.
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Attachment for SR 5-06.4 . Type: Figure - Upper Bound of the Confidence Interval for U

deviation standard
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-06.4 . Type: Figure - Upper bound of the 2σ confidence interval

deviation standard
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TSI Sections addressed by this CHSTP System Requirement

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.6.2.2 : 

TSI requirements have been incorporated without any exceptions.

4.2.6.2.2. Aerodynamic loads on passengers on a platform

A full length train, running in the open air at a reference speed vtr = 200 km/h, (or at its maximum operating speed vtr,max, if this is lower than 200 km/h), shall 
not cause the air speed to exceed value u2σ = 15,5 m/s at a height of 1,2 m above the platform and at a distance of 3,0 m from the track centre, during the 
whole train passage (including the wake).

Test conditions
The assessment shall either be made on a
— platform of height 240 mm above rail level or lower if one is available

— or the applicant shall select the lowest height of platform passed by the train to be used for the assessment.

The platform height used in the assessment shall be recorded in the rolling stock register. If the assessment is successful for a platform height of 240 mm or 
lower, the train shall be deemed to be acceptable for all lines.

The value u2σ is the upper bound of the 2σ confidence interval of the maximum resultant induced air speeds in the x-y platform plane. It shall be based on at 
least 20 separate measurements and under similar test conditions with ambient wind speeds of less than or equal to 2 m/s.

u2σ is given by:

u2σ = ū + 2σ

with

ū          mean value of all air speed measurements ui, i ≥ 20
σ          standard deviation

Conformity assessment
Conformity shall be assessed on the basis of full-scale tests and with the maximum length of the defined formations.

Detailed specifications
Measurements shall be taken at vtr = 200 km/h or, if it is lower, with the maximum operational speed of the train, vtr,max.

For a valid set of measurements, conditions for train speed vtr are:

— at least 50 % of the measurements shall be within ± 5 % of vtr,max or 200 km/h as applicable and

TSI Incorporation Comment
Aerodynamic loads on passengers on a platform
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Other Regulations / Guidance

— 100 % of the measurements shall be within ± 10 % of vtr,max or 200 km/h as applicable.

Each measurement, umeasured,I, shall be corrected by

ui = umeasured,i * 200 km/h/vtr,i

or, for vtr,max < 200 km/h,

ui = umeasured,i * vtr,max/vtr,i

The platform shall have no obstacles ahead of and after the sensors in the longitudinal direction. The platform shall have a constant geometry for a distance of 
150 m ahead of the sensors in the longitudinal direction and shall not have a roof or canopy or backwall. A number of sensors are permitted to be used to obtain 
several independent measurements from one train passage. Such sensors shall be separated from each other by a distance of at least 20 m.

The whole train-passing event consists of the time period starting 1 second before the passing of the train head and finishing 10 seconds after the tail passes.

The sampling rate of the sensor shall be at least 10 Hz. The signal shall be filtered using a 1 second window moving average filter.

The wind speed shall be determined by the first sensor on the platform or by a separate wind sensor installed 1,2 m above platform. The ambient wind speed is 
equivalent to the mean wind speed in the 3-second interval occurring before the train passes the wind sensor. The ambient wind speed shall be less than or 
equal to 2 m/s.

The uncertainty in the air speed measurements shall be determined and shall not exceed ± 3 %.

The uncertainty in the train speed measurement shall be determined and shall not exceed ± 1 %.

TSI RST_4.2.6.4 : 
TSI Incorporation Comment

Maximum pressure variations in tunnels
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(a) Pressure loads in open air:
A full length train, running at 250 km/h in the open air shall not cause the maximum peak-to-peak pressure of changes to exceed a value Δp2σ as set out in Table 1 over the 
range of heights 1.5 m (4.9 ft) to 3.3 m (10.8 ft) above the top of rail, and at a distance of 2.5 m (8.2 ft) from the track center, during the whole train passage (including the 
passing of the head, couplings and tail). The maximum peak-to-peak pressure changes are tabulated below:

(See attachment)

b) Conformity assessment:
Conformity shall be assessed on the basis of full-scale tests and with a maximum length of the defined formations.

(c) Detailed specifications:
Tests shall be undertaken on ballasted, straight track. The vertical distance between the top of rail and the surrounding ground level is 0.75 m ± 0.25 m (2.46 ft ± 0.82 ft). The 
considered event shall be that of a whole train passing and shall consist of the time period starting 1 second before the passing of the train head and finishing 10 seconds 
after the train tail passes.

The measurements shall be taken at 1.5 m (4.9 ft), 1.8 m (5.9 ft), 2.1 m (6.9 ft), 2.4 m (7.9 ft), 2.7 m (8.9 ft), 3.0 m (9.8 ft) and 3.3 m (10.8 ft) height above the top of rail and 
shall be analyzed separately for each measuring position. For any position the Δp2σ requirement needs to be fulfilled. 

The value Δp2σ shall be the upper bound of a 2σ interval of (pmax – pmin) based on at least 10 independent and comparable test samples (at a certain measuring height) 
with ambient wind speeds of less than or equal to 2 m/s (4.5 mph).

Δp2σ is given by:

(See attachment)

with

  :          mean value of all peak-to-peak pressure measurements Δpi, i ≥ 10
σ:             standard deviation

A number of sensors are permitted to be used to obtain several independent measurements from one train passage. Such sensors shall be separated from each other by a 
distance of at least 20 m (65.6 ft).

For a valid set of measurements, conditions for train speed vtr are:

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.5 - Pressure loads in open air

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-06.5 RST_4.2.6.5Pressure loads in open air Exterior noise

RST_4.2.6.5.1 Introduction

RST_4.2.6.5.2 Limits for stationary noise

RST_4.2.6.5.3 Limits for starting noise

RST_4.2.6.5.4 Limits for pass-by noise
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— at least 50 % of the measurements shall be within ± 5 % of the reference train speed and

— 100 % of the measurements shall be within ± 10 % of the reference train speed.

The wind speed and direction shall be determined using a meteorological station installed near to the pressure measurement location, at 2 m (6.6 ft) above the top of rail and 
at 4 m (13.1 ft) distance to the track. The ambient wind speed shall be equivalent to the mean wind speed in the 15 second interval occurring before the train head passes 
the wind sensor. The ambient wind shall be less than or equal to 2 m/s (4.5 mph).

The pressure sensors used shall be capable of measuring the pressure with a minimum of 150 Hz resolution. All pressure sensors shall be connected to the static pressure 
opening of Prandtl tubes directed in longitudinal x-direction. It is permitted to use a method that is proven to be equivalent.

The uncertainty in the pressure measurements shall be determined and shall not exceed ± 2 %.

The uncertainty in the train speed measurement shall be determined and shall not exceed ± 1 %.

The pressure signal shall be analogue low pass filtered with a 75 Hz 6 pole Butterworth low pass filter or equivalent. For each pressure sensor and run the maximum 
pressure peak-to-peak value during the whole passage Δpm,i shall be computed and then corrected to the investigated train speed vtr and to standard density ρo. using the 
following formula

with:

Δpi:          the corrected peak-to-peak pressure change

Δpm,i:       the measured peak-to-peak pressure change for sample i

ρi:            the air density measured at the test site for sample i

vw,x,i:        the measured wind speed component in x-direction for sample i

vtr,i:          the measured train speed for sample i

vtr:           the investigated train speed

ρo:           the standard density of 1.225 kg/m3 (0.076 lb/ft3)

Attachment for SR 5-06.5 . Type: Table - Table 1 - Maximum permissible pressure changes
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Attachment for SR 5-06.5 . Type: Figure - Upper Bound of Confidence Interval for Pmax - Pmin
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-06.5 . Type: Figure - (Formula) Standard Density
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.6.5 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Exterior noise

TSI RST_4.2.6.5.1 : 

See RST_4.2.6.5
TSI Incorporation Comment

Introduction

TSI RST_4.2.6.5.2 : 

See RST_4.2.6.5
TSI Incorporation Comment

Limits for stationary noise

TSI RST_4.2.6.5.3 : 

See RST_4.2.6.5
TSI Incorporation Comment

Limits for starting noise

TSI RST_4.2.6.5.4 : 

See RST_4.2.6.5
TSI Incorporation Comment

Limits for pass-by noise
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(a) General requirements:
A train is deemed to meet the crosswind requirements if its characteristic wind curves (CWC) of its most wind sensitive vehicle are superior or at least equivalent to a set of 
characteristic reference wind curves (CRWC).

The set of CRWC to assess conformity of rolling stock is given in the Tables 1, 2, 3 and 4 for CHSTP (Class 1) vehicles for which the CWC shall be calculated according to 
the method set forth in Annex G of the 2008 TSI for rolling stock.

(See attachment)

Superiority or equivalence to the reference curves is given if all the CWC points relevant for the comparison are equal to or higher than the corresponding values of the 
reference set.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.6 - Crosswind

Attachment for SR 5-06.6 . Type: Table - Reference characteristic wind speed (vehicle on straight track)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-06.6 RST_4.2.6.2.3Crosswind Pressure loads in open air

RST_4.2.6.6 Exterior electromagnetic interference
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Attachment for SR 5-06.6 . Type: Table - Reference characteristic wind speed (vehicle in a curve)
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Attachment for SR 5-06.6 . Type: Table - Reference characteristic wind speed (vehicle on flat ground)
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-06.6 . Type: Table - Reference characteristic wind speed (vehicle on 6m embankment)
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.6.2.3 : 

The language proposed in CHSTP System Requirement 5-06.6 is equivalent to TSI Section 4.2.6.3.

4.2.6.3. Crosswind

TSI Incorporation Comment
Pressure loads in open air

TSI RST_4.2.6.6 : 
TSI Incorporation Comment

Exterior electromagnetic interference

Interfaces between this CHSTP System Requirement and others, with comment
Verify documentation for drivers.5-06.6 7-01.2>>

Verify degraded operation.5-06.6 7-03.6>>

Verify effects of crosswind.5-06.6 3-17>>

Interfaces between other CHSTP System Requirements and this one, with comment
Aerodynamic loads on trains due to passage of another train.5-06.6 3-14.7<<

Requirements for train stability when a specific minimum wind pressure is applied to the train as a function of train speed5-06.6 3-17<<
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(a) Maximum pressure variations in tunnels:
Rolling stock shall be aerodynamically designed so that for a given combination (reference case) of train speed and tunnel cross section in case of a solo run in a simple, 
non-inclined tube-like tunnel (without any shafts etc.) the requirement for the characteristic pressure variation shall be met. The requirements are given in the Table 1

(See attachment)

where vtr is the train speed and Atu is the tunnel cross sectional area.

(b) Conformity:
Conformity shall be proven on the basis of full-scale tests, carried out at reference speed or at a higher speed in a tunnel with a cross sectional area as close to the reference 
case as possible. Transfer to the reference condition shall be done with validated simulation software.

When assessing conformity of whole trains or trainsets, assessment shall be made with the maximum length of the train or coupled trainsets up to 400 m.

For the distance xp between the entrance portal and the measuring position, the definitions of ΔpFr, ΔpN, ΔpT, the minimum tunnel length and further information about the 
derivation of the characteristic pressure variation see EN14067-5:2006.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.7 - Maximum pressure variations in tunnels

Attachment for SR 5-06.7 . Type: Table - Requirements for interoperable train (solo-run -non-inclined tube)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-06.7 RST_4.2.6.4Maximum pressure variations in tunnels Maximum pressure variations in tunnels
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.6.4 : 

The language proposed in CHSTP System Requirement 5-06.7 adopts the requirements of TSI Section 4.2.6.4.

4.2.6.4. Maximum pressure variations in tunnels

TSI Incorporation Comment
Maximum pressure variations in tunnels

Interfaces between this CHSTP System Requirement and others, with comment
Verify maximum pressure variations in tunnels.5-06.7 3-16>>

Verify documentation for drivers.5-06.7 7-01.2>>

Verify degraded operation.5-06.7 7-03.6>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

14067-5:2006EN Railway applications – Aerodynam None
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Limits for stationary noise
The limits for stationary noise are defined at a distance of 7.5 m (24.6 feet) from the centerline of the track, 1.2 m (3.94 feet) above the upper surface of the rails. The 
vehicles under test shall be in service retention mode; that is rheostatic ventilation off and air brake compressor off, HVAC normal (not preconditioning mode) and all other 
equipment in normal operating condition. The measuring conditions are defined by the standard EN ISO 3095:2005 with the deviations defined in Annex N of the TSI for 
Rolling Stock. The parameter for the sound pressure level is LpAeq,T. The limiting values for the noise emission of the vehicles under the conditions mentioned above are 
given in Table 16.  The CHSTP trainsets shall comply with the requirements for a Class 1 electric trainset.

(See attachment)

Limits for starting noise
The limits for starting noise are defined at a distance of 7.5 m (24.6 feet) from the centerline of the track, 1.2 m (3.94 feet) above the upper surface of the rails. The 
measuring conditions are defined by the standard EN ISO 3095:2005 with the deviations defined in Annex N1.2 of the TSI for Rolling Stock.  The indicator for the sound level 
is LpAFmax. The limiting values for the starting noise of the vehicles under the conditions stated above are given in Table 17.  The CHSTP trainsets shall comply with the 
requirements for a Class 1 electric trainset.

(See attachment)

Limits for pass-by noise
The limits for pass-by noise are defined at a distance of 25 m (82.02 feet) from the centerline of the reference track, 3.5 m (11.48 feet) above the upper surface of the rails for 
a vehicle speed indicated in Table 18 below. The indicator for the A weighted equivalent continuous sound level is LpAeq,Tp.   The measurements shall be carried out in 
accordance with EN ISO 3095:2005 with deviations stated in Annex N1.3 and N1.4 of the TSI for Rolling Stock.

The test train shall consist of trainset itself.

The limiting values for the noise emission of the full test train LpAeq,Tp at 25 m 3.5 m above top of rail are given in Table 18.  The CHSTP trainsets shall comply with the 
requirements for a Class 1 electric trainset.

(See attachment)

A margin of 1 dB(A) is accepted on the values given in table 18

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.8 - Exterior noise

Attachment for SR 5-06.8 . Type: Table - Table 16 - Limits for noise of stationary train

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
0.0 5-06.8 RST_4.2.6.5Exterior noise Exterior noise

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
210.1 5-06.8 RST_4.2.6.5Exterior noise Exterior noise

210.991 RST_4.2.6.5 Exterior noise

210.992 RST_4.2.6.5 Exterior noise
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Attachment for SR 5-06.8 . Type: Table - Table 17 - Limits for noise of starting train
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Attachment for SR 5-06.8 . Type: Table - Table 18 - Limits for noise of passing train
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Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-06.8 . Type: Table - Limiting Values
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart Appendix A - 210.991:  Appendix A

This section is not applicable to the CHSTP.  The requirements in TSI RST 4.2.6.5 are either equivalent or exceed the criteria of 49CFR210 Appendix A.
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart Appendix B - 210.992:  Appendix B

Switcher locomotives are not applicable to the CHSTP.
Basis of Equivalency

CFR 210 - Railroad Noise Emission Compliance Regulations, Subpart A - General Provisions - 210.1:  Scope of part

As referenced in 49CFR210.1, the CHSTP System Requirement references the relevant sections of 40CFR201.
§ 210.1   Scope of part.

Basis of Equivalency

CFR 0 - Reference to section outside 49 CFR Parts 200-299, Subpart n/a - 0.0:  Reference to section outside 49 CFR Parts 200-299

The language proposed in CHSTP System Requirement 5-06.8 exceeds the requirements of 40CFR201.11 item (b).  The CHSTP System Requirement 
states that the limit for stationary noise for a Class 1 electric trai4
§ 201.11   Standard for locomotive operation under stationary conditions.

Basis of Equivalency

TSI RST_4.2.6.5 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Exterior noise

Interfaces between this CHSTP System Requirement and others, with comment
Noise and vibration5-06.8 3-19>>

Managing an emergency situation5-06.8 7-03.7>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN ISO 3095CEN CEN Acoustics – Measurement of noise no comment
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(a) Exterior electromagnetic interference:
For trains, with all forms of traction, the generation and distribution of electrical energy causes interference of high or low intensity by conduction (e.g. through the catenary 
and rail) and by electromagnetic radiation. In addition, on-board equipment can cause interference.

Electrical and electronic systems of equipment shall be capable of operation in the presence of external electromagnetic noise sources.

(b) Interference generated on the signalling system and the telecommunications network:
The electronic equipment shall not produce electrical noise that interferes with trainline control and communications or with wayside signaling systems.

(c) Electromagnetic interference:
In order to avoid degrading the proper operation of rolling stock due to electromagnetic interference, the requirements of the following standards shall be met:
— EN 50121-3-1:2000 for the total rolling stock subsystem,
— EN 50121-3-2:2000 for the different kinds of on-board equipment susceptible to interference.

In addition, the following requirements shall be met:

To contain electromagnetic interference emissions, suppression of transients shall be at the source wherever possible.

All electronic equipment shall be self-protected from damage or improper operation, or both, due to high voltage transients and long-term over-voltage or under-voltage 
conditions.

An Electromagnetic Compatibility Program and an Electromagnetic Compatibility Control Plan shall be developed for the CHSTP as per APTA SS-E-010-98 (ed. 2-13-04) – 
Standard for the Development of an Electromagnetic Compatibility Plan.

Not used

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-06.9 - Exterior electromagnetic interference

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.425 5-06.9 RST_4.2.6.6Exterior electromagnetic interference Exterior electromagnetic interference

RST_4.2.6.6 Exterior electromagnetic interference

RST_4.2.6.6.1 Interference generated on the signalling system an

RST_4.2.6.6.1 Interference generated on the signalling system an

RST_4.2.6.6.2 Electromagnetic interference:

RST_4.2.6.6.2 Electromagnetic interference:

TCC_A_A_i_6 Annex A index 6 - List of Mandatory Specifications

TCC_A_A_i_6 Annex A index 6 - List of Mandatory Specifications
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TSI Sections addressed by this CHSTP System Requirement

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.425:  
Electrical system.

The language proposed in CHSTP System Requirement 5-06.9 is equivalent to 49CFR238.425 as specifically addressed by the following:

Item (a)  CHSTP System Requirement 5-08 adopts this requirement;

Item (b) CHSTP System Requirement 5-08 adopts this requirement;

Item (c) CHSTP System Requirement 5-08 adopts this requirement;

Item (d) CHSTP System Requirement 5-06.9 adopts this requirement. 

§ 238.425  Electrical system.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.425:  Electrical system.

The language proposed in CHSTP System Requirement 5-06.9 is equivalent to 49CFR238.425 as specifically addressed by the following:

Item (a)  CHSTP System Requirement 5-08 adopts this requirement;

Item (b) CHSTP System Requirement 5-08 adopts this requirement;

Item (c) CHSTP System Requirement 5-08 adopts this requirement;

Item (d) CHSTP System Requirement 5-06.9 adopts this requirement. 

§ 238.425  Electrical system.

Basis of Equivalency

TSI RST_4.2.6.6 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Exterior electromagnetic interference

TSI RST_4.2.6.6.1 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Interference generated on the signalling system and the telecommunications network:

TSI RST_4.2.6.6.2 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Electromagnetic interference:
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Other Regulations / Guidance

TSI TCC_A_A_i_6 : 

Review interface with Annex A index 6 - List of Mandatory Specifications
TSI Incorporation Comment

Annex A index 6 - List of Mandatory Specifications

Interfaces between this CHSTP System Requirement and others, with comment
Review interface with electromagnetic compatibility between Rolling Stock and Control-Command Track-side equipment5-06.9 8-12.2>>

Review interface with external electromagnetic compatibility5-06.9 6-06>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

SS-E-010-98APTA Standard for the Development of a
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Refer to CHSTP System Requirements 5-07.1, 5-07.2, 5-07.3, 5-07.4, 5-07.5, 5-07.6, 5-07.7, 5-07.8, 5-07.9, 5-07.10, 5-07.11, 5-07.12, 5-07.13, 5-07.14, and 5-07.15.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07 - System protection

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI RST_4.2.7 : 

Heading
TSI Incorporation Comment

System protection

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock interfaces with Command and Control (Train Control and Communication) Subsystem5-07 8-03<<
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(a)�Operation:
In the event of an emergency requiring a coach to be evacuated, priority shall be given to exiting the coach by entering an adjacent coach through the coach end doors.  As a 
secondary means of egress, external access doors shall be used as emergency exits.  If this is not possible, it shall be possible to use the following as emergency routes 
either separately or in combination:
—�designated windows, by ejection of the window or glazing or by breaking the glass;
—�compartment and gangway doors (i.e. coach end doors), by rapid removal of the door or breaking the glass;
—�external access doors, by ejecting them or breaking the glass.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.1 - Emergency exits

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
223.9 5-07.1 RST_4.2.7.1Emergency exits Emergency exits

RST_4.2.7.1.1 Passengers’ emergency exits

RST_4.2.7.1.2 Driver’s cab emergency exits

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.113 5-07.1 RST_4.2.7.1Emergency exits Emergency exits

RST_4.2.7.1.1 Passengers’ emergency exits

RST_4.2.7.1.2 Driver’s cab emergency exits

238.114 RST_4.2.7.1 Emergency exits

RST_4.2.7.1.1 Passengers’ emergency exits

RST_4.2.7.1.2 Driver’s cab emergency exits

238.123 RST_4.2.7.1 Emergency exits

RST_4.2.7.1.1 Passengers’ emergency exits

RST_4.2.7.1.2 Driver’s cab emergency exits

238.439 RST_4.2.7.1 Emergency exits

RST_4.2.7.1.1 Passengers’ emergency exits

RST_4.2.7.1.2 Driver’s cab emergency exits

238.441 RST_4.2.7.1 Emergency exits

RST_4.2.7.1.1 Passengers’ emergency exits

RST_4.2.7.1.2 Driver’s cab emergency exits

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.107 5-07.1 RST_4.2.7.1Emergency exits Emergency exits

RST_4.2.7.1.1 Passengers’ emergency exits

RST_4.2.7.1.2 Driver’s cab emergency exits
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(b)�Signage:
Emergency exits shall be clearly identified to passengers and rescue teams by means of suitable signs.  The design and placement of such signs shall conform to the 
requirements of APTA SS-PS-002-98, Rev. 3 – Standard for Emergency Signage for Egress/Access of Passenger Rail Equipment.

All other passenger signs closely connected with safety shall use the unified sign formats given in standard ISO 2864-1:2002.

(c)�Low-location exit path marking:
Emergency exits shall be clearly identified to passengers by means of low-location exit path markings, which shall be used in addition to the emergency lighting system 
(reference CHSTP System Requirement 5-07.12).  The design and placement of such markings shall conform to the requirements of APTA SS-PS-004-99, Rev. 2 – Standard 
for Low-Location Exit Path Marking.

(d)�Evacuation via the doors:
Trains shall be equipped with emergency devices (e.g. ladders) allowing the evacuation of passengers via access doors when not present at a platform.  The ladder shall be 
designed with a means to mechanically retain the ladder to the coach, adjacent to the door threshold.

(e)�Emergency window exits:
Each single-level passenger car shall have a minimum of four emergency window exits.  At least one emergency window exit shall be located in each side of each end (half) 
of the car, in a staggered configuration where practical (see Figures 1 and 2 below).

(See attachment)

Each main level in a multi-level passenger car is subject to the same requirements specified for single-level passenger cars.  Any level other than a main level used for 
passenger seating in a multi-level passenger car, such as an intermediate level, shall have a minimum of two emergency window exits in each seating area.  The emergency 
window exits shall be accessible to passengers in the seating area without requiring movement through an interior door or to another level of the car.  At least one emergency 
window exit shall be located in each side of the seating area.  An emergency window exit may be located within an exterior side door in the passenger compartment if it is not 
practical to place the window exit in the side of the seating area (see Figures 3 through 5 below).

(See attachment)

The passenger compartment in this example includes the vestibule and extends to the point where the stairs begin because there is an open passageway leading to the 
vestibule.  If an interior door separates the vestibule from the seating area, the passenger compartment would only extend to the interior vestibule door.

Each emergency window exit in a passenger car shall have an unobstructed opening with minimum dimensions of 26 inches horizontally by 24 inches vertically.  A seatback 
is not an obstruction if it can be moved away from the window opening without using a tool or other implement.  An emergency window exit located within an exterior side 
door shall have an unobstructed opening with minimum dimensions of 24 inches horizontally by 26 inches vertically.  Any emergency window exit in addition to the minimum 
number required that has been designated for use by the operator need not comply with the minimum dimension requirements, but must otherwise comply with all 
requirements in this section applicable to emergency window exits.

Each emergency window exit shall be conspicuously and legibly marked with photo-luminescent material on the inside of each car to facilitate passenger egress.  Legible 
and understandable operating instructions, printed on photo-luminescent material, including instructions for removing the window, shall be posted at or near each such 
window exit.  If window removal may be hindered by the presence of a seatback, headrest, luggage rack, or other fixture, the instructions shall state the method for allowing 
rapid and easy removal of the window, taking into account the fixture(s); this portion of the instructions may be in written or pictorial format.

(f)�Rescue access windows:
Each single-level passenger car shall have a minimum of two rescue access windows.  At least one rescue access window shall be located in each side of the car entirely 
within 15 feet of the car's centerline, or entirely within 7½ feet of the centerline if the car does not exceed 45 feet in length (see Figures 1 and 2 above).  If the seating level is 
obstructed by an interior door or otherwise partitioned into separate seating areas, each separate seating area shall have a minimum of one rescue access window in each 
side of the seating area, located as near to the center of the car as practical.
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Each main level in a multi-level passenger car is subject to the same requirements specified for single-level passenger cars.  Any level other than a main level used for 
passenger seating in a multi-level passenger car, such as an intermediate level, shall have a minimum of two rescue access windows in each seating area.  The rescue 
access windows shall permit emergency responders to gain access to passengers in the seating area without requiring movement through an interior door or to another level 
of the car.  At least one rescue access window shall be located in each side of the seating area.  A rescue access window may be located within an exterior side door in the 
passenger compartment if it is not practical to place the access window in the side of the seating area (see Figures 3 through 5 above).

If, on any level of a passenger car, the emergency window exits installed to meet the minimum requirements of this section are also intended to function as rescue access 
windows, the minimum requirements for the number and location of rescue access windows shall be met for that level.

Each rescue access window must be capable of being removed without unreasonable delay by an emergency responder using either:
—�a provided external mechanism; or
—�tools or implements that are commonly available to the responder in a passenger train emergency.

Each rescue access window in a passenger car shall have an unobstructed opening with minimum dimensions of 26 inches horizontally by 24 inches vertically.  A rescue 
access window located within an exterior side door may have an unobstructed opening with minimum dimensions of 24 inches horizontally by 26 inches vertically.  A 
seatback is not an obstruction if it can be moved away from the window opening without using a tool or other implement.

Each rescue access window shall be marked with retroreflective material.  A unique and easily recognizable symbol, sign, or other conspicuous marking shall also be used to 
identify each such window.  Legible and understandable window-access instructions, including instructions for removing the window, shall be posted at or near each rescue 
access window.

(g)�Emergency roof access:
Each passenger car shall have a minimum of two emergency roof access locations, each with a minimum opening of 26 inches longitudinally (i.e. parallel to the longitudinal 
axis of the car) by 24 inches laterally.  Each leading car shall have a minimum of one emergency roof access location, with a minimum opening of 26 inches longitudinally by 
24 inches laterally.

Emergency roof access shall be provided by means of a conspicuously marked structural weak point in the roof for access by properly equipped emergency response 
personnel.  Their locations shall be situated as practical so that when a car is on its side:
—�one emergency access location is wholly within each half of the roof as divided top from bottom; and
—�one emergency access location is wholly within each half of the roof as divided left from right (see Figure 6 below).

(See attachment)

The ceiling space below each emergency roof access location shall be free from wire, cabling, conduit, and piping.  This space shall also be free of any rigid secondary 
structure (e.g. a diffuser or diffuser support, lighting back fixture, mounted PA equipment, or luggage rack) where practicable.  It shall be permissible to cut through interior 
panels, liners, or other non-rigid secondary structures after making the cutout hole in the roof, provided any such additional cutting necessary to access the interior of the 
vehicle permits a minimum opening of the dimensions specified to be maintained.

Each emergency roof access location shall be conspicuously marked with retroreflective material of contrasting color.  In addition, legible and understandable instructions 
shall be posted at or near each such location.  The retroreflective material shall conspicuously mark the line along which the roof skin shall be cut; a sign plate with a 
retroreflective border shall also state as follows:
CAUTION—DO NOT USE FLAME CUTTING DEVICES
CAUTION—WARN PASSENGERS BEFORE CUTTING
CUT ALONG DASHED LINE TO GAIN ACCESS
ROOF CONSTRUCTION—[STATE RELEVANT DETAILS]

In addition, the following requirements shall be met:

—�each powered, exterior side door in a passenger car shall be connected to an emergency back-up power system;
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—�all door exits intended for emergency egress shall be either lighted or conspicuously and legibly marked with photo-luminescent material on the inside of the car.  Clear 
and understandable instructions shall be posted at or near such exits;
—�all door exits intended for emergency access by emergency responders for extrication of passengers shall be marked with retroreflective material.  Clear and 
understandable instructions shall be posted at each such door;
—�unauthorized opening of emergency exit facilities on vehicles shall be automatically communicated to the operations control center and/or the train operator.

Attachment for SR 5-07.1 . Type: Figure - Fig 1 E.g of Location of Staggering of Emergency Window Exits &  …
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Attachment for SR 5-07.1 . Type: Figure - Fig 2 Passenger Compartment Including a Vestibule Connected by an …
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Attachment for SR 5-07.1 . Type: Figure - Fig 3 Multi-Level Car Complying with Window Location & Staggering …
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Attachment for SR 5-07.1 . Type: Figure - Fig 4 Intermediate Level Seating Area of Multi-Level Car…(ADA B'room)
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Attachment for SR 5-07.1 . Type: Figure - Fig 5 Intermediate Level Storey Area of Multi-Level Car...(2 side win)
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-07.1 . Type: Figure - Fig 6 Location & Marking of Structural Weak Pts of Passenger Car

CFR 223 - Safety Glazing Standards: Locomotives, Passenger Cars And Cabooses, Subpart B - Specific Requirements - 223.9:  
Requirements for new or rebuilt equipment
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The language proposed in CHSTP System Requirement 5-07.1 is equivalent to 49CFR223.9 as specifically addressed by the following:

Item (a) – This item is not applicable to the CHSTP.  The CHSTP will not use locomotives;

Item (b) – This item is not applicable to the CHSTP.  The CHSTP will not use cabooses;

Item (c) – CHSTP System Requirement 5-07.1 adopts this requirement.

§ 223.9   Requirements for new or rebuilt equipment.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.113:  Emergency 
window exits

The language proposed in CHSTP System Requirement 5-07.1 is equivalent to 49CFR238.113 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.1 adopts this requirement.  The language adopts the requirements if items (a)(1), (a)(2), and (a)(3)(i); the 
requirements of item (a)(3)(ii) are not applicable to the CHSTP as the requirements of item (a)(3)(i) are more stringent.  Items (a)(3)(iii) and (a)(4) are not 
applicable to the CHSTP;

Item (b) – This item is not applicable to the CHSTP.  The language proposed allows for the breakage of glass for emergency egress; this is typically 
accomplished through the use of a small hammer-like device located adjacent to the window;

Item (c) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (d) – CHSTP System Requirements 5-05.2 and 5-07.1 adopt this requirement.

§ 238.113   Emergency window exits.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.114:  Rescue access 
windows.

The language proposed by CHSTP System Requirement 5-07.1 is equivalent to 49CFR238.114 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.1 adopts this requirement.  The language adopts the requirements if items (a)(1), (a)(2), (a)(3)(i), and (a)(5); 
the requirements of item (a)(3)(ii) are not applicable to the CHSTP as the requirements of item (a)(3)(i) are more stringent.  Items (a)(1)(i), (a)(1)(ii), 
(a)(3)(iii), and (a)(4) are not applicable to the CHSTP;

Item (b) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (c) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (d) – CHSTP System Requirements 5-05.2 and 5-07.1 adopt this requirement.

§ 238.114   Rescue access windows.

Basis of Equivalency
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CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart B - Safety Planning And General Requirements - 238.123:  
Emergency roof access.

The language proposed in CHSTP System Requirement 5-07.1 is equivalent to 49CFR238.123 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (b) – CHSTP System Requirement 5-07.1 adopts this requirement.  The requirement for a conspicuously marked structural weak point was adopted 
in lieu of a roof hatch;

Item (c) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (d) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (e) – CHSTP System Requirement 5-05.2 adopts this requirement.

§ 238.123   Emergency roof access.

Basis of Equivalency

CFR  - , Subpart  - .:  

49CFR238.439(a) equivalent to CHSTP SR 5-02.4
49CFR238.439(b) equivalent to CHSTP SR 5-02.4
49CFR238.439(c) equivalent to CHSTP SR 5-02.4
49CFR238.439(d) adopted by CHSTP SR 5-07.1
49CFR238.439(e) equivalent to CHSTP SR 5-02.4
49CFR238.439(f) equivalent to CHSTP SR 5-07.1
49CFR238.439(g) adopted by CHSTP SR 5-07.1
Item (a), 49CFR38 minimum clear opening, will be adopted in the CHSTP System Requirements for Persons with Reduced Mobility (ref. PRM TSI section 
4.2.2.4.2.1).

Basis of Equivalency
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CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.439:  Doors.

The language proposed in CHSTP System Requirement 5-07.1 is equivalent to 49CFR238.439 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-02.4 adopts this requirement;

Item (b) – CHSTP System Requirement 5-02.4 adopts this requirement;

Item (c) – CHSTP System Requirement 5-02.4 adopts this requirement;

Item (d) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (e) – CHSTP System Requirement 5-02.4 adopts this requirement;

Item (f) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (g) – CHSTP System Requirements 5-05.2 and 5-07.1 adopt this requirement.

§ 238.439   Doors.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.441:  Emergency roof access.

The language proposed in CHSTP System Requirement 5-07.1 is equivalent to 49CFR238.441 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.1 adopts this requirement.  The criteria for operating instructions was adopted into the language; however, 
the reference to existing passenger and power cars is not applicable to the CHSTP;

Item (b) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (c) – CHSTP System Requirement 5-07.1 adopts this requirement.

§ 238.441   Emergency roof access

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 239 - Specific Requirements, Subpart Subpart B - Specific Requirements - 239.107:  Emergency exits.

The language proposed in CHSTP System Requirement 5-07.1 is equivalent to 49CFR239.107 as specifically addressed by the following:

Item (a) – CHSTP System Requirements 5-05.2 and 5-07.1 adopt this requirement.

Item (b) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (c) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (d) – This item will be adopted in the CHSTP System Requirement for Operations.

§ 239.107   Emergency exits

Basis of Equivalency

TSI RST_4.2.7.1 : 

The language proposed in CHSTP System Requirement 5-07.1 is equivalent to TSI Section 4.2.7.1 as specifically addressed by the following:

Item (a) – This item is not applicable to the CHSTP.  The guidance set forth in 49CFR238.113 was adopted in lieu of this item;

Item (b) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (c) – CHSTP System Requirement 5-07.1 adopts this requirement;

Item (d) – CHSTP System Requirement 5-07.1 adopts this requirement.

TSI Incorporation Comment
Emergency exits

TSI RST_4.2.7.1.1 : 

See RST_4.2.7.1 for detailed comment
TSI Incorporation Comment

Passengers’ emergency exits

TSI RST_4.2.7.1.2 : 

See RST_4.2.7.1 for detailed comment
TSI Incorporation Comment

Driver’s cab emergency exits

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

8.8NFPA NFPA 130 – 2010 Edition – 
Standard for Fixed Guideway 
Transit and Passenger Rail 
Systems

The language proposed in CHSTP System Requirement 5-
07.1 is equivalent to NFPA 130 Section 8.8 as specifically 
addressed by the following:

Item (8.8.1) – CHSTP System Requirement 5-07.1 adopts 
this requirement.  The reference to roof hatches was not 



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-07.1 - Emergency exits

Page 580 of 982

Interfaces between this CHSTP System Requirement and others, with comment
Verify interface with operations requirements for passenger vehicles.5-07.1 7-02.4>>

Verify interface with requirements for degraded operations.5-07.1 7-03.6>>

Verify interface with operations requirements for managing emergency situations.5-07.1 7-03.7>>

Interfaces between other CHSTP System Requirements and this one, with comment
Emergency Exits5-07.1 4-02.6<<

8.8NFPA NFPA 130 – 2010 Edition – 
Standard for Fixed Guideway 
Transit and Passenger Rail 
Systems

incorporated as the CHSTP will specify structurally weak 
roof points;

Item (8.8.2) – This item will be adopted in the CHSTP 
System Requirements for Infrastructure;

Item (8.8.3) – This item will be addressed in CHSTP 
System Requirement 5-07.12;

Item (8.8.4) – CHSTP System Requirement 5-07.1 adopts 
this requirement;

Item (8.8.5) – This item will be adopted in CHSTP System 
Requirement 5-05.2.

8.8  Emergency Egress Facilities

8.9.2NFPA NFPA 130 – 2010 Edition – 
Standard for Fixed Guideway 
Transit and Passenger Rail 
Systems

The language proposed in CHSTP System Requirement 5-
07.1 is equivalent to the requirements of NFPA 130 
Section 8.9.2 as specifically addressed by the following:

Item (1) – This item will be adopted in CHSTP System 
Requirement 5-05.1;

Item (2) – This item is not applicable to the CHSTP;

Item (3) – CHSTP System Requirement 5-07.1 adopts this 
requirement.

8.9.2 Communications

RP-C&S-001-98 Edited APTA Recommended Practice for Passe

SS-PS-002-98, Rev. 3APTA Standard for Emergency Signage f

SS-PS-004-99, Rev. 2APTA Standard for Low-Location Exit Pat
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CHSTP rolling stock requirements shall be as follows:

Monitoring and diagnostic concepts
Electronic equipment installed on CHSTP trainsets shall meet the requirements of EN 50155:2007 Section 6.4.

The functions and equipment specified below, shall be monitored by themselves or externally:
— Door operation as specified in CHSTP System Requirement (SR)  5-02.4
— Instability detection, as specified in CHSTP SR 5-03.4
— On-board axle box health monitoring, as specified in CHSTP SR 5-03.3
— Activation of the passenger alarm as specified in CHSTP SR 5-05.3
— Brake system as specified in CHSTP SR 5-04.3
— Derailment detection as specified in CHSTP SR 5-03.4
— Fire detection as specified in CHSTP SR 5-07.2
— Failure of the driver vigilance device as specified in CHSTP SR 5-07.8
— Train control and communications subsystem information as specified in CHSTP SR 5-07.9

This monitoring of the functions and equipment shall be continuous, or at a frequency to ensure reliable detection of failure. The system shall also be linked to the on-board 
diagnosis data recorder to allow traceability.  The recording related requirements for the train control and communications subsystem as described CHSTP SR 8-18.13 are 
mandatory

Indication to the driver shall be made of such detection, and shall require reaction by the driver. 

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.10 - Monitoring and diagnostic concepts

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.135 5-07.10 OPS_A_HMonitoring and diagnostic concepts Annex H - Minimum elements relevant to professio

OPS_A_J Annex J - Minimum elements relevant to professio

RST_4.2.7.10 Monitoring and diagnostic concepts

229.994 OPS_A_H Annex H - Minimum elements relevant to professio

OPS_A_J Annex J - Minimum elements relevant to professio

RST_4.2.7.10 Monitoring and diagnostic concepts

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.445 5-07.10 OPS_A_HMonitoring and diagnostic concepts Annex H - Minimum elements relevant to professio

OPS_A_H Annex H - Minimum elements relevant to professio

OPS_A_J Annex J - Minimum elements relevant to professio

OPS_A_J Annex J - Minimum elements relevant to professio

RST_4.2.7.10 Monitoring and diagnostic concepts

RST_4.2.7.10 Monitoring and diagnostic concepts
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Appropriate automatic braking shall be required where a functional failure occurs on the driver vigilance device or on the train control and communications subsystem 
onboard the trains.

In addition, the following requirements shall be met:

Automated monitoring
(a) In addition to the systems identified above, each train shall be equipped to monitor the performance of the following systems or components:
(1) Head end power status
(2) Horn and bell
(3) Wheel slide
(4) Tilt system, if so equipped

(b) When any such system or component is operating outside of its predetermined safety parameters:
(1) The train operator shall be alerted; and
(2) Immediate corrective action shall be taken, if the system or component defect impairs the train operator's ability to safely operate the train. Immediate corrective action 
includes limiting the speed of the train.
(c) The monitoring system shall be designed with an automatic self-test feature that notifies the train operator that the monitoring capability is functioning correctly and alerts 
the train operator when a system failure occurs.

Event recorders
a) All CHSTP trains shall have an in-service event recorder, of the type described in paragraph (b) of this section.  The event recorder shall record the most recent 48 hours 
of operation of the electrical system of the train on which it is installed.

(b) Event recorders shall monitor and record data elements required by this paragraph with at least the accuracy required of the indicators displaying any of the required 
elements to the engineer.  Each CHSTP train shall be equipped with an event recorder with a certified crashworthy event recorder memory module that meets the 
requirements of Appendix D of 49CFR229. The certified event recorder memory module shall be mounted for its maximum protection. (Although other mounting standards 
may meet this standard, an event recorder memory module mounted behind the collision posts and above the platform level is deemed to be mounted “for its maximum 
protection.”) The event recorder shall record, and the certified crashworthy event recorder memory module shall retain, the following data elements:
(i) Train speed;
(ii) Selected direction of motion;
(iii) Time;
(iv) Distance;
(v) Throttle position;
(vi) Applications and operations of the train automatic air brake, including emergency applications. The system shall record, or provide a means of determining, that a brake 
application or release resulted from manipulation of brake controls at the position normally occupied by the operator. In the case of a brake application or release that is 
responsive to a command originating from or executed by an on-board computer (e.g. , electronic braking system controller, locomotive electronic control system, or train 
control computer), the system shall record, or provide a means of determining, the involvement of any such computer;
(vii) Applications and operations of the independent brake, if so equipped;
(viii) Applications and operations of the dynamic brake;
(ix) Cab signal aspect(s);
(x) Emergency brake application(s);
(xi) Wheel slip/slide alarm activation (with a property-specific minimum duration);
(xii) Lead unit headlight activation switch on/off;
(xiii) Lead unit auxiliary lights activation switch on/off;
(xiv) Horn control handle activation;
(xv) Unit number;
(xvi) Position in consist (lead or trail);
(xvii) Tractive effort;
(xviii) Brakes apply summary train line;
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(xix) Brakes released summary train line;
(xx) Cruise control on/off, if so equipped and used; and
(xxi) Safety-critical train control data routed to the operator’s display with which the operator is required to comply, specifically including text messages conveying mandatory 
directives, maximum authorized speeds, PTC system brake warnings, PTC system brake enforcements, and the state of the PTC system (e.g. cut in, cut out, active, or 
failed). The format, content, and proposed duration for retention of such data shall be specified in the Product Safety Plan or PTC Safety Plan submitted for the train control 
system under subparts H or I, respectively, of 49CFR236, subject to FRA approval under this paragraph. 

The operative event recorder shall also include examples of how the captured data will be displayed during playback along with the format, content, and data retention 
duration requirements specified in the PTCSP submitted and approved pursuant to this paragraph.

Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.135:  Event recorders

The language proposed in CHSTP System Requirement 5-07.10 adopts the requirements of 49CFR229.135 items (a), and (b)(4).  49CFR229.135 items 
(b)(1), (b)(2), (b)(3), and (b)(5) do not apply to CHSTP trainsets.  49CFR229.135 items (b)(6), (c), (d), (e), (f), and (g) will be addressed in the CHSTP 
System Requirements for Operations and Maintenance.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart Appendix D - 229.994:  Appendix D

The language proposed in CHSTP System Requirement 5-07.10 invokes the requirements of 49CFR229 Appendix D.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.445:  
Automated monitoring.

The language proposed in CHSTP System Requirement 5-07.10 adopts the requirements of 49CFR238.445.  The list of systems to be monitored has 
been merged with the TSI listing of systems.

§ 238.445   Automated monitoring.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.445:  Automated monitoring.

The language proposed in CHSTP System Requirement 5-07.10 adopts the requirements of 49CFR238.445.  The list of systems to be monitored has 
been merged with the TSI listing of systems.

§ 238.445   Automated monitoring.

Basis of Equivalency
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Other Regulations / Guidance

TSI OPS_A_H : 

Annex H - Minimum elements relevant to professional competence - Driving Trains
TSI Incorporation Comment

Annex H - Minimum elements relevant to professional competence - Driving Trains

TSI OPS_A_J : 

Annex J - Minimum elements relevant to professional competence - Accompanying Trains
TSI Incorporation Comment

Annex J - Minimum elements relevant to professional competence - Accompanying Trains

TSI RST_4.2.7.10 : 

TSI requirements have been incorporated without any exceptions.

4.2.7.10. Monitoring and diagnostic concepts
The functions and equipment specified in this TSI and repeated below, shall be monitored by themselves or
externally:
— Door operation as specified in clause 4.2.2.4.2.1
— Instability detection, as specified in clause 4.2.3.4.5
— On-board axle box health monitoring, as specified in clause 4.2.3.3.2.1
— Activation of the passenger alarm as specified in clause 4.2.5.3
— Brake system as specified in clause 4.2.4.3
— Derailment detection as specified in clause 4.2.3.4.11
— Fire detection as specified in clause 4.2.7.2.3
— Failure of the driver vigilance device as specified in clause 4.2.7.8
— Control-command and signaling subsystem information as specified in clause 4.2.7.9

This monitoring of the functions and equipment shall be continuous, or at a frequency to ensure reliable detection of failure. For Class 1 trains the system shall 
also be linked to the on-board diagnosis data recorder to allow traceability. For all classes of trains the recording related requirements for control-command and 
signaling subsystem as described in the Control-Command and Signaling TSI 2006 are mandatory.

Indication to the driver shall be made of such detection, and shall require reaction by the driver. 

Appropriate automatic braking shall be required where a functional failure occurs on the driver vigilance
device or on the control-command and signaling subsystem onboard the trains.

TSI Incorporation Comment
Monitoring and diagnostic concepts

Interfaces between this CHSTP System Requirement and others, with comment
Recording of supervision data on-board the train5-07.10 7-03.5>>

Interface to the Subsystem Rolling Stock5-07.10 8-18>>

Interface to data recording for regulatory purposes5-07.10 8-18.13>>

On-board ATC functionality5-07.10 8-02>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50155EN Railway applications – Electronic e
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Interfaces between other CHSTP System Requirements and this one, with comment
Interfaces to RS recording devices will be designed, implemented and tested to ensure compliance5-07.10 8-15<<

Monitoring and Diagnostic Concepts will meet the regulatory requirements of the FRA.  Verification shall be made by 
analysis and test.

5-07.10 8-18.13<<
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(a) Particular specification for tunnels:
The train crew shall be able to minimize the distribution and inhalation of fumes in the event of a fire. For this purpose it shall be possible to switch off or close all means of 
external ventilation and switch off air conditioning. It is permissible to trigger these actions by remote control per train, or at the level of a single vehicle.
K

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.11 - Particular specification for tunnels

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-07.11 OPS_A_HParticular specification for tunnels Annex H - Minimum elements relevant to professio

OPS_A_J Annex J - Minimum elements relevant to professio

RST_4.2.7.11 Particular specification for tunnels

RST_4.2.7.11.1 Passenger and train crew areas equipped with air 

TCC_A_A_i_33 Annex A index 33 - List of Mandatory Specification

TCC_A_A_i_7 Annex A index 7 - List of Mandatory Specifications

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.7.11 : 

TSI requirements have been incorporated without any exceptions.  The requirement to switch off or close all means of external ventilation and to switch off air 
conditioning while running in tunnels has been extended to include normal operation.

4.2.7.11. Particular specification for tunnels

TSI Incorporation Comment
Particular specification for tunnels

TSI RST_4.2.7.11.1 : 

TSI requirements have been incorporated without any exceptions.  The requirement to switch off or close all means of external ventilation and to switch off air 
conditioning while running in tunnels has been extended to include normal operation.

P4.2.7.11.1. Passenger and train crew areas equipped with air conditioning

TSI Incorporation Comment
Passenger and train crew areas equipped with air conditioning
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Other Regulations / Guidance

TSI TCC_A_A_i_33 : 

Verify annex A index 33 - List of Mandatory Specifications.
TSI Incorporation Comment

Annex A index 33 - List of Mandatory Specifications

TSI TCC_A_A_i_7 : 

Verify annex A index 7 - List of Mandatory Specifications.
TSI Incorporation Comment

Annex A index 7 - List of Mandatory Specifications

TSI OPS_A_H : 

Verify annex H - Minimum elements relevant to professional competence - Driving Trains
TSI Incorporation Comment

Annex H - Minimum elements relevant to professional competence - Driving Trains

TSI OPS_A_J : 

Verify annex J - Minimum elements relevant to professional competence - Accompanying Trains
TSI Incorporation Comment

Annex J - Minimum elements relevant to professional competence - Accompanying Trains

Interfaces between this CHSTP System Requirement and others, with comment
Verify on-board ETCS functionality.5-07.11 8-02>>

Verify track-side ETCS functionality.5-07.11 8-03>>

Verify fire safety and safety in railway tunnels.5-07.11 3-21>>

Verify preparation of route book.5-07.11 7-01.2>>

Verify train composition.5-07.11 7-02.5>>

Verify recording of supervision data on-board the train.5-07.11 7-03.5>>

Verify managing an emergency situation.5-07.11 7-03.7>>

Verify auxiliary staff.5-07.11 7-12.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Train Control will provide a signal to the rolling stock to open or close air flaps as needed in case of fire or for other 
purposes.

5-07.11 8-18.16<<
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(a) Normal lighting system
The CHSTP recommends following the guidance contained in APTA RP-E-012-99 (ed. 4-1-04) – Recommended Practice for Normal Lighting System Design for Passenger 
Cars; this recommended practice provides both qualitative and quantitative factors for normal lighting design for passenger cars.  It encompasses general performance 
parameters and the means for measurement and verification of performance.

(b) Emergency lighting system
To provide protection and safety on board in the event of emergency the trains shall be equipped with an emergency lighting system; this system shall be sufficient to enable 
continued occupation or safe egress from the vehicle and shall provide the minimum light necessary to enable passengers to move about inside vehicles and leave vehicles 
and, in particular, to recognize the presence of obstacles.  It shall also be arranged to ensure that it will be switched on automatically and cannot be made ineffective by 
passenger.  Reduced visibility due to airborne particles, caused by smoke or dust, shall be taken into account when designing the system.

The luminaires of the emergency lighting systems shall be supplied from the vehicle battery by at least one dedicated circuit.  If the vehicle is not provided with its own battery 
and if it can be decoupled in normal service, the emergency lighting system or luminaires shall be equipped with its own power source.

The emergency lighting system shall provide suitable lighting levels in the passenger and in the service areas:
—�for a minimum operating time of three hours after the main energy supply has failed;
—�with 50% of the required illuminance within 5 seconds and the total required illuminance within 15 seconds;
—�with a minimum of 5 lux (0.46 foot-candle) at floor level;
—�with a minimum of 30 lux (2.8 foot-candle) at the exit threshold;
—�with a minimum value of 50 lux (4.6 foot-candle) for the exit signage.

Other requirements, including illuminance values for other specific areas and testing methods, are defined in APTA SS-E-013-99, Rev. 1 (ed. 10-22-07) – Standard for 
Emergency Lighting System Design for Passenger Cars and shall be complied with.

In the event of fire, the emergency lighting system shall continue to sustain at least 50% of the emergency lighting in the vehicles not affected by fire for a minimum of 20 
minutes.  This requirement shall be deemed to be fulfilled by a satisfactory failure mode analysis.

In addition, the following requirements shall be met:

The back-up power system for the emergency lighting shall be capable of:
—�operating in all equipment orientations within 45 degrees of vertical;
—�operating after the initial shock of a collision or derailment resulting in the following individually applied accelerations:
—�longitudinal: 8g
—�lateral: 4g
—�vertical: 4g

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.12 - Emergency lighting system

Attachment for SR 5-07.12 . Type: Figure - Luminous Intensity Comparison

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.115 5-07.12 RST_4.2.7.12Emergency lighting system Emergency lighting system
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None.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-07.12 . Type: Figure - Luminous Intensity Comparison Formulae

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.115:  Emergency 
lighting
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

The language proposed in CHSTP System Requirement 5-07.12 is equivalent to or exceeds 49CFR238.115 items (a), (b)(1), (b)(2), (b)(3), and (b)(4)(iii).  
Refer to the following analysis titled CHSTP - Luminous Intensity Comparison for item (b)(2); this analysis shows that the TSI requirement is equivalent to 
the CFR requirement.  CHSTP System Requirement 5-07.12 adopts the requirement of 49CFR238.115 items (b)(4)(i) and (b)(4)(ii).

Basis of Equivalency

TSI RST_4.2.7.12 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Emergency lighting system

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 13272
4.3.3 Illuminance

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systemssystems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
4.3.3.  This section refers to emergency lighting systems 
in the passenger rooms.

4.3.3 Illuminance

EN 13272
4.3.2 Power Supply

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
4.3.2.  This section refers to emergency lighting systems 
in the passenger rooms.

4.3.2 Power supply

EN 13272 
4.3.1 General

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
4.3.1.  This section refers to emergency lighting systems 
in the passenger rooms.

4.3.1 General

EN 13272
4.3.6 Starting 
Performance

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
4.3.6.  This section refers to emergency lighting systems 
in the passenger rooms.

4.3.6 Starting performance
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EN 13272
4.3.7 Operating time

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
4.3.7.  This section refers to emergency lighting systems 
in the passenger rooms.  The three hour minimum 
corresponds to the TSI requirement called out in TSI 
Section 4.2.7.12.  

4.3.7 Operating time

EN 13272
5.3.1 General

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
5.3.1.  This section refers to emergency lighting systems 
in the service rooms.

5.3.1 General

EN 13272
5.3.2  Power Supply

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
5.3.2.  This section refers to emergency lighting systems 
in the service rooms.  The language referring to 
emergency lighting for driver’s cab and machinery 
compartments has not been incorporated.  It is essential 
that emergency lighting be switched on automatically.

5.3.2 Power supply

EN 13272
5.3.3 Illuminance

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
5.3.3.  This section refers to emergency lighting systems 
in the service rooms.

5.3.3 Illuminance

EN 13272
5.3.6 Starting 
Performance

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
5.3.6.  This section refers to emergency lighting systems 
in the service rooms.

5.3.6 Starting performance

EN 13272
5.3.7 Operating Time

CEN EN EN13272 – Electrical lighting for 
rolling stock in public transport 
systems

The language proposed by CHSTP System Requirement 
5-07.12 adopts the requirements of EN 13272 Section 
5.3.7.  This section refers to emergency lighting systems 
in the service rooms.  The three hour minimum 
corresponds to the TSI requirement called out in TSI 
Section 4.2.7.12.

5.3.7 Operating time

EN 50125 – EnvironmenCENELEC None
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Interfaces between this CHSTP System Requirement and others, with comment
Preparation of the Route Book5-07.12 7-01.2>>

Managing an emergency situation5-07.12 7-03.7>>

Auxiliary Staff5-07.12 7-12.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Particular specification for tunnels - Emergency Lighting System5-07.12 3-21<<

EN 61373 – Rolling stocCENELEC None

NFPA 130 – Standard 
for Fixed Guideway 
Transit and Passenger 
Rail Systems

NFPA 8.8.3 Emergency Lighting.
8.8.3.1* Emergency lighting facilities shall be provided 
such
that the level of illumination of the means of egress 
conforms
to the level of illumination determined necessary by the 
authority
having jurisdiction or with the following:
(1) A minimum average illumination level of 10 lx (0.93 
ftcandle),
measured at the floor level adjacent to each interior
door, with each interior door providing access to an
exterior door (such as a door opening into a vestibule) or
other emergency egress facility
(2) A minimum average illumination level of 10 lx (0.93 
ftcandle),
measured 600 mm (24 in.) above floor level
along the center of each aisle and passageway
(3) A minimum illumination level of 1 lx (0.093 ft-candle),
measured 600 mm (24 in.) above floor level at any point
along the center of each aisle and passageway
8.8.3.2 The emergency lighting system power shall be 
automatically
obtained from storage batteries.
8.8.3.3* The emergency lighting system storage batteries 
shall
have a capacity capable of maintaining the lighting 
illumination
level at not less than 60 percent of the minimum light
levels specified in 8.8.5.1 for a period of time to permit 
evacuation
but in no case less than the following periods:
(1) 60 minutes for a fixed guideway transit vehicle
(2) 90 minutes for a passenger rail vehicle

RP-E-012-99 RecommeAPTA None

SS-E-013-99, Rev. 1 StaAPTA None
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CHSTP rolling stock requirements shall be as follows:

Software which has an impact on safety related functions shall be developed and assessed in accordance with the requirements of EN50128: 2001 and 
EN50155:2001/A1:2002.

In addition, the following requirements shall be met:

Hardware and software that controls or monitors a train's primary braking system shall either:
—�fail safely by initiating a full service brake application in the event of a hardware or software failure that could impair the ability of the engineer to apply or release the 
brakes; or
—�access to direct manual control of the primary braking system (both service and emergency braking) shall be provided to the engineer.

Hardware and software that controls or monitors the ability to shut down a train's main power system shall either:
—�fail safely by shutting down the main power in the event of a hardware or software failure that could impair the ability of the train crew to command that electronic function; 
or
—�the ability to shut down the main power by non-electronic means shall be provided to the train crew.

Elements of the hardware and software safety program that affect the safety of the passenger equipment shall be complied with.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.13 - Software

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.901 5-07.13 RST_4.2.7.13Software Software

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.105 5-07.13 RST_4.2.7.13Software Software

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.901:  Purpose 
and scope

This item will be adopted in CHSTP System Requirements for Command and Control.

Subpart H Standards for Processor-Based Signal and Train Control Systems

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.105:  Train electronic 
hardware and software safety

The language proposed in CHSTP System Requirement 5-07.13 is equivalent to 49CFR238.105 as specifically addressed by the following: 

Item (a) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Introduction and Section 10; and EN 50155 
Section 7.3.1;

Item (b) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Sections 8, 9, 11, 12, 13, and 17 and 
Annexes B.1, B.10, B.27, B.28, B.34, and B.41; and EN 50155 Sections 7.2.1 and 7.3.1;

Item (c1) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Sections 10 and 17 and Annex B.6;

Item (c2) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Sections 8, 9, 10, 11, 12, and 17 and 
Annexes B.6 and B.8; and EN 50155 Section 11;

Item (c3) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Introduction and Annex B.34;

Item (c4) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Introduction and Sections 5, 14 and 15;

Item (c5) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Annexes B.13 and B.54; and EN 50155 
Section 6.5;

Item (c6) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Sections 12 and 17 and Annex B.58; and 
EN 50155 Section 12.1;

Item (c7) – CHSTP System Requirement 5-07.13 adopts this requirement.  This item is addressed in EN 50128 Section 17 and Annex B.48; and EN 
50155 Section 12.1;

Item (d) – CHSTP System Requirement 5-07.13 adopts this requirement.  The language referring to fuel intake is not applicable as the CHSTP will utilize 
EMUs;

Item (e) – CHSTP System Requirement 5-07.13 adopts this requirement.

Basis of Equivalency

TSI RST_4.2.7.13 : 

TSI requirements have been incorporated without any exceptions.

4.2.7.13.  Software

TSI Incorporation Comment
Software

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50126:1999EN Railway applications – 
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50128:2001EN Railway applications – 
Communications, signaling and 
processing systems – Software 
for railway control and protection 
systems

The language proposed in CHSTP System Requirement 5-
07.13 adopts the requirements of EN 50128. 
This section addresses the criteria set forth in 
49CFR238.105 Sections (a), (c3), and (c4).
Introduction
This section addresses the criteria set forth in 
49CFR238.105 Section (c4)
5 Software safety integrity levels
This section addresses the criteria set forth in 
49CFR238.105 Sections (b) and (c2).
8 Software requirements specification
This section addresses the criteria set forth in 
49CFR238.105 Sections (b) and (c2).
9 Software architecture
This section addresses the criteria set forth in 
49CFR238.105 Sections (a), (c1) and (c2).
10 Software design and implementation
This section addresses the criteria set forth in 
49CFR238.105 Sections (b) and (c2)
11 Software verification and testing
This section addresses the criteria set forth in 
49CFR238.105 Sections (b), (c2) and (c6).
12 Software/hardware integration
This section addresses the criteria set forth in 
49CFR238.105 Section (c4).
13 Software validation
14 Software assessment
This section addresses the criteria set forth in 
49CFR238.105 Section (c4).
15 Software quality assurance
This section addresses the criteria set forth in 
49CFR238.105 Sections (b), (c1), (c2), (c6), and (c7).
17 Systems configured by application data
This section addresses the criteria set forth in 
49CFR238.105 Section (b).
B.1 AI fault correction (referenced by clause 9)
This section addresses the criteria set forth in 
49CFR238.105 Sections (c1) and (c2).
B.6 Cause consequence diagrams (referenced by clause 
14 and D.3)
This section addresses the criteria set forth in 
49CFR238.105 Section (c2).
B.8 Checklists (referenced by clause 14 and D.8)
This section addresses the criteria set forth in 
49CFR238.105 Section (b).
B.10 Common cause failure analysis (referenced by 
clause 14)
This section addresses the criteria set forth in 
49CFR238.105 Section (c5).
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50128:2001EN Railway applications – 
Communications, signaling and 
processing systems – Software 
for railway control and protection 
systems

B.13 Data recording and analysis (referenced by clauses 
10 and 16)
This section addresses the criteria set forth in 
49CFR238.105 Section (b).
B.27 Fault detection and diagnosis (referenced by clause 
9)
This section addresses the criteria set forth in 
49CFR238.105 Section (b).
B.28 Fault tree analysis (referenced by clauses 9 and 14)
This section addresses the criteria set forth in 
49CFR238.105 Sections (b) and (c3).
B.34 Hazard and operability study (HAZOP)
This section addresses the criteria set forth in 
49CFR238.105 Section (b).
B.41 Markov models (referenced by clause 14)
This section addresses the criteria set forth in 
49CFR238.105 Section (c7).
B.48 Process simulation (referenced by D.3)
This section addresses the criteria set forth in 
49CFR238.105 Section (c5).
B.54 Safety bag (referenced by clause 9)
This section addresses the criteria set forth in 
49CFR238.105 Section (c6).
B.58 Structure based testing (referenced by D.2)

50129:2003EN Railway applications — 

50155:2001/A1:2002EN Railway applications – Electronic 
equipment used on rolling stock

The language proposed in CHSTP System Requirement 5-
07.13 adopts the requirements of EN 50155 Section 6.5.  
This section addresses the criteria set forth in 
49CFR238.105 Section (c5).
6.5 Built-in diagnostics
This section addresses the criteria set forth in 
49CFR238.105 Section (b).
7.2 Detailed practices - Hardware
7.2.1 Interfacing
This section addresses the criteria set forth in 
49CFR238.105 Sections (a) and (b).
7.3 Detailed practices – Software
7.3.1 General
This section addresses the criteria set forth in 
49CFR238.105 Section (c2).
11 Documentation
This section addresses the criteria set forth in 
49CFR238.105 Sections (c6) and (c7).
12.1 Categories of tests
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Interfaces between this CHSTP System Requirement and others, with comment
Verify Control-Command safety characteristics relevant to interoperability5-07.13 8-01>>

Verify emergency lighting system in the train5-07.13 4-05.9>>
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CHSTP System Requirement 5-7.14 remains an open point.  The DMI requirements will be developed as CHSTP progresses.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.14 - Driver-Machine-Interface (DMI)

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-07.14 OPS_A_A1Driver-Machine-Interface (DMI) Annex A1 - ERTMS/ETCS and ERTMS/GSM-R op

RST_4.2.7.14 Driver-Machine-Interface (DMI)

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI OPS_A_A1 : 

Verify Annex A1 - ERTMS/ETCS and ERTMS/GSM-R operating rules.
TSI Incorporation Comment

Annex A1 - ERTMS/ETCS and ERTMS/GSM-R operating rules

TSI RST_4.2.7.14 : 

4.2.7.14.  Driver-Machine-Interface(DMI)

The European Traffic Control System display for driving cabs remains an open point.

TSI Incorporation Comment
Driver-Machine-Interface (DMI)

Interfaces between this CHSTP System Requirement and others, with comment
Verify on-board ETCS functionality.5-07.14 8-02>>

Verify train visibility.5-07.14 7-05.3>>
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CHSTP System Requirement 5-7.15 remains an open point.  The vehicle identification requirements will be developed as CHSTP progresses.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.15 - Vehicle identification

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-07.15 RST_4.2.7.15Vehicle identification Vehicle identification

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

4.2.7.15.  Vehicle identification

Open point

Basis of Equivalency

TSI RST_4.2.7.15 : 

4.2.7.15.  Vehicle identification

Open point

TSI Incorporation Comment
Vehicle identification

Interfaces between this CHSTP System Requirement and others, with comment
Verify vehicle identification.5-07.15 7-02.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Vehicle identification5-07.15 8-02<<
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.2 - Fire safety

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.0 5-07.2 RST_4.2.7.2Fire safety Fire safety

RST_4.2.7.2.1 Introduction

RST_4.2.7.2.2 Measures to prevent fire

RST_4.2.7.2.3 Measures to detect/control fire

RST_4.2.7.2.3.1 Fire detection

RST_4.2.7.2.3.2 Fire extinguisher

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.2.4 Additional measures to improve running capability

RST_4.2.7.2.4.1 Trains of all categories of fire safety

RST_4.2.7.2.4.2 Category B fire safety

RST_4.2.7.2.5 Specific measures for tanks containing flammable l

RST_4.2.7.2.5.1 General

RST_4.2.7.2.5.2 Specific requirements for fuel tanks

RST_7.1.7 Not held in database. Please refer to official source

238.103 RST_4.2.7.2 Fire safety

RST_4.2.7.2.1 Introduction

RST_4.2.7.2.2 Measures to prevent fire

RST_4.2.7.2.3 Measures to detect/control fire

RST_4.2.7.2.3.1 Fire detection

RST_4.2.7.2.3.2 Fire extinguisher

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.2.4 Additional measures to improve running capability

RST_4.2.7.2.4.1 Trains of all categories of fire safety

RST_4.2.7.2.4.2 Category B fire safety

RST_4.2.7.2.5 Specific measures for tanks containing flammable l

RST_4.2.7.2.5.1 General

RST_4.2.7.2.5.2 Specific requirements for fuel tanks

RST_7.1.7 Not held in database. Please refer to official source

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 5-07.2 RST_4.2.7.2Fire safety Fire safety
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(a) General requirements:
This System Requirement states requirements to prevent, detect and limit the effects of a train fire.

CHSTP rolling stock shall be designed and tested to the fire safety requirements set forth in 49CFR238 Appendix B and NFPA 130 Section 8.  In addition, certain materials 
identified in Table 1 below, shall be tested to ASTM E 1354, BSS 7239, EN 45545-2, ISO 5658-2, and ISO 5660-1.

CHSTP rolling stock shall also be designed to accommodate category B fire safety; such equipment is designed and built to operate on all infrastructures (including those 
with tunnels and/or elevated sections with lengths exceeding 5 km (3 mi)) and shall adhere to the measures set out in (f) and (g).  These measures are required to improve 
the probability that a train will continue to operate in the event that a fire is detected as it enters a tunnel and are intended to enable a train to reach a suitable place to stop 
and allow passengers and staff to be evacuated from the train to a place of safety.

Additional fire safety requirements for rolling stock relating to tunnels are set forth in CHSTP System Requirements 4-05 through 4-05.12.

(b) Measures to prevent fire:
Materials and components selection shall take into account their fire behavior properties.  Design measures shall be implemented in order to prevent ignition.  Refer to (h), (i), 
and (j) below.

(c) Fire detection:
The high fire risk areas on rolling stock shall be equipped with a system that can detect fire in an early stage and that can initiate appropriate automatic actions to minimize 
the subsequent risk to passengers and train staff. 

This requirement shall be deemed to be satisfied by the verification of conformity to the following requirements:
—�the rolling stock shall be equipped with a fire detection system that can detect a fire in an early stage in the following areas:
—�technical compartment or cabinet, sealed or not sealed, containing electrical supply line (the line between the current collector or current source and the main circuit 
breaker or the main fuse(s) on the vehicle) and/or traction circuit equipment (both the traction module, as defined in CHSTP System Requirement 5-08.1, and the power 
equipment feeding the traction module from the electrical supply line);
—�in staff compartments and gangways;
—�upon activation of the detection system of a technical area, the following automatic actions shall be required:

CHSTP System Requirement Text

RST_4.2.7.2.1 Introduction

RST_4.2.7.2.2 Measures to prevent fire

RST_4.2.7.2.3 Measures to detect/control fire

RST_4.2.7.2.3.1 Fire detection

RST_4.2.7.2.3.2 Fire extinguisher

RST_4.2.7.2.3.3 Fire resistance

RST_4.2.7.2.4 Additional measures to improve running capability

RST_4.2.7.2.4.1 Trains of all categories of fire safety

RST_4.2.7.2.4.2 Category B fire safety

RST_4.2.7.2.5 Specific measures for tanks containing flammable l

RST_4.2.7.2.5.1 General

RST_4.2.7.2.5.2 Specific requirements for fuel tanks

RST_7.1.7 Not held in database. Please refer to official source
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—�notification to the train driver;
—�shut down of forced ventilation and high voltage energy supply to the affected equipment that could cause the fire to develop.

(d) Fire extinguisher:
Each vehicle unit and operator’s cab shall be equipped with an approved portable fire extinguisher, which shall be selected, inspected, and maintained in accordance with the 
requirements of NFPA 10.

The trainset shall also be equipped with adequate and sufficient fire extinguishers at any additional appropriate locations as identified through the fire safety analysis (see (l) 
below).

(e) On-board emergency equipment:
The CHSTP trainset on-board emergency equipment shall include, at a minimum:
—�one fire extinguisher per passenger car;
—�one pry bar per passenger car; and
—�one flashlight per on-board crewmember.

Each passenger car shall also include one first-aid kit accessible to crewmembers that contains, at a minimum:
—�two small gauze pads (at least 4×4 inches);
—�two large gauze pads (at least 8×10 inches);
—�two adhesive bandages;
—�two triangular bandages;
—�one package of gauge roller bandage that is at least two inches wide;
—�wound cleaning agent, such as sealed moistened towelettes;
—�one pair of scissors;
—�one set of tweezers;
—�one roll of adhesive tape;
—�two pairs of latex gloves; and
—�one resuscitation mask.

Auxiliary portable lighting (e.g., a handheld flashlight) shall also be accessible and provide, at a minimum:
—�brilliant illumination during the first 15 minutes after the onset of an emergency situation; and
—�continuous or intermittent illumination during the next 60 minutes after the onset of an emergency situation.

The CHSTP emergency preparedness plan (see CHSTP System Requirements for Operations) shall state the types of emergency equipment to be kept on board and 
indicate their location(s) on each passenger car that is in service.  This plan shall also provide for scheduled maintenance and replacement of first-aid kits, on-board 
emergency equipment, and auxiliary portable lighting.

(f) Fire resistance:
The CHSTP rolling stock shall be equipped with adequate fire barriers and partitions at appropriate locations.  The conformity with this requirement shall be deemed to be 
satisfied by the verification of conformity to the following requirements:
—�the rolling stock shall be equipped with full cross section partitions within passenger/staff areas of each vehicle, with a maximum separation of 28 m (92 ft) which shall 
satisfy requirements for integrity for a minimum of 15 minutes (assuming the fire can start from either side of the partition);
—�the rolling stock shall be equipped with fire barriers that shall satisfy requirements for integrity and heat insulation for a minimum of 15 minutes:
—�between the drivers cab and the compartment to the rear of it (assuming the fire starts in the rear compartment);
—�between compartments with electrical supply line and/or traction circuit equipment and passenger/staff area (assuming the fire starts in the electrical supply line and/or the 
traction circuit equipment).

The partition tests shall be carried out in accordance with the requirements of ASTM E 119.
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(g) Measures to improve running capability:
These measures are required to improve the probability that a train will continue to operate for 15 minutes in the event that a fire is detected as the train enters a tunnel. This 
requirement is necessary so that the train will reach a suitable place to stop and allow passengers and staff to be evacuated from the train to a place of safety.

This requirement shall be deemed to be satisfied by a failure mode analysis relating to the following requirements:
—�brakes: the brakes shall not automatically apply to bring the train to a halt as a result of system failure caused by a fire assuming the fire is in a technical compartment or 
cabinet, sealed or unsealed, containing electrical supply line and/or traction circuit equipment;
—�traction: 50 % minimum traction redundancy as defined in CHSTP System Requirement 5-08.1 shall be available in degraded mode running capability, assuming the 
source of the fire is in a technical compartment/cabinet, sealed or unsealed, with electrical supply line and/or traction circuit equipment.  If this redundancy requirement 
cannot be satisfied for reason of traction equipment architecture (e. g. traction equipment in one single place of the train), an automatic fire extinguishing system shall be 
provided in the locations described herein.

(h) Materials:
Materials used in constructing CHSTP trainsets shall meet the test performance criteria for flammability and smoke emission characteristics as specified in (j) below, or as 
specified in alternative standards issued or recognized, by an expert consensus organization, after special approval of the FRA.

A materials matrix shall be developed as part of the fire safety analysis (refer to (l)), which indicates compliance with (j).  The considerations below shall be examined further 
if the materials do not meet the criteria set forth in (j):
—�type of material (including material safety data sheets);
—�how much material used;
—�location of materials;
—�proximity to ignition source;
—�distribution in the car.

It may not be necessary to remove materials that may not meet the performance criteria of (j) below, depending on the quantity, location and distribution of those materials 
and the proximity of ignitions sources.

(i) Tanks:
Transformer tanks are included only if they contain flammable liquids.

Where partition walls divide tanks internally, the complete tank shall fulfill the requirements.  Tanks shall be built, located or protected so that they or their piping cannot be 
punctured or fractured by debris thrown up from the track. 

Tanks shall not be installed in:
—�crash energy absorption zones;
—�passenger seating areas and areas of temporary occupation by passengers;
—�luggage compartments;
—�drivers cabs.

Tanks constructed to the following requirements are deemed to satisfy the minimum impact performance.  If other materials are used, equivalent safety shall be 
demonstrated.

The thickness of walls of tanks for flammable liquids shall have a minimum of:

(See attachment)

The temperature of the flammable liquid in the tank shall remain below its flash point according to EN ISO 2719 under all normal operating conditions.

The design of flammable liquid tanks shall ensure, as far as reasonably practicable, that during filling or draining or in the event of leakage from a tank or its pipe work, 
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flammable liquids cannot:
—�come into contact with rotating machinery which might result in a spray;
—�be drawn into any device in suction e.g. ventilators, coolers etc.;
—�come into contact with hot components or electrical devices, which may produce electrical spark;
—�penetrate into layers of thermal and acoustic insulation material.

(j) Required test methods and performance criteria for the flammability and smoke emission characteristics of materials:
The materials used in CHSTP trainsets shall be tested according to the methods and meet the performance criteria set forth in Table 1 and the following notes:

(See attachment)

Additional materials (e.g. wires) shall conform to the requirements of NFPA 130 Section 8.

(k) Certification:
The CHSTP requires certification that a representative sample of combustible materials to be used in constructing CHSTP trainsets has been tested by a recognized 
independent testing laboratory and that the results show the representative sample complies with the requirements of (j) at the time it was tested.

(l) Fire safety analysis for procuring new CHSTP equipment:
In procuring CHSTP equipment, the railroad and the trainset supplier shall ensure that fire safety considerations and features in the design of the equipment reduce the risk 
of personal injury caused by fire to an acceptable level in its operating environment using a formal safety methodology such as MIL-STD-882.  To this end, the railroad shall 
complete a written fire safety analysis for the passenger equipment being procured. In conducting the analysis, the railroad, with the support of the trainset supplier, shall:
—�identify, analyze, and prioritize the fire hazards inherent in the design of the equipment;
—�reasonably ensure that a ventilation system in the equipment does not contribute to the lethality of a fire;
—�identify in writing any train component that is a risk of initiating fire and which requires overheat protection.  An overheat detector shall be installed in any component when 
the analysis determines that an overheat detector is necessary;
—�identify in writing any unoccupied train compartment that contains equipment or material that poses a fire hazard, and analyze the benefit provided by including a fire or 
smoke detection system in each compartment so identified in (c).  A fire or smoke detector shall be installed in any unoccupied compartment when the analysis determines 
that such equipment is necessary to ensure sufficient time for the safe evacuation of passengers and crewmembers from the train.  For purposes of this System 
Requirement, an unoccupied train compartment, in addition to those areas listed in (c), means any part of the equipment structure that is not normally occupied during 
operation of the train, including a closet, baggage compartment, food pantry, etc.;
—�determine whether any occupied or unoccupied space requires a portable fire extinguisher and, if so, the proper type and size of the fire extinguisher for each location.  As 
set forth in (d) above, each passenger car is required to have a minimum of one portable fire extinguisher.  If the analysis performed indicates that one or more additional 
portable fire extinguishers are needed, such shall be installed;
—�on a case-by-case basis, analyze the benefit provided by including a fixed, automatic fire-suppression system in any unoccupied train compartment that contains 
equipment or material that poses a fire hazard, and determine the proper type and size of the automatic fire-suppression system for each such location.  A fixed, automatic 
fire-suppression system shall be installed in any unoccupied compartment when the analysis determines that such equipment is practical and necessary to ensure sufficient 
time for the safe evacuation of passengers and crewmembers from the train.

The trainset supplier shall take effective steps to design the equipment and select materials which help provide sufficient fire resistance to reasonably ensure adequate time 
to detect a fire and safely evacuate the passengers and crewmembers, if a fire cannot be prevented.  Factors to consider include potential ignition sources; the type, quantity, 
and location of the materials; and availability of rapid and safe egress to the exterior of the equipment under conditions secure from fire, smoke, and other hazards.  The 
supplier shall explain how safety issues are resolved in the design of the equipment and selection of materials to reduce the risk of each fire hazard; the supplier shall also 
describe the analysis and testing necessary to demonstrate that the fire protection approach taken in the design of the equipment and selection of materials meets the fire 
protection requirements of this System Requirement.

(m) Inspection, testing, and maintenance:
The railroad, with the support of the trainset supplier, shall develop and adopt written procedures for the inspection, testing, and maintenance of all fire safety systems and 
fire safety equipment on the CHSTP equipment.  The railroad shall comply with those procedures that it designates as mandatory for the safety of the equipment and its 
occupants.
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Attachment for SR 5-07.2 . Type: Table - Thickness of walls of tanks for flammable liquids
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-07.2 . Type: Table - Test Methods/Perfomance Criteria for Materials used in CHSTP Trainsets
Category Function of Material Test Method Performance Criteria

Cushions, Mattresses All 1, 2, 3, 4, 5, 6, 7, 8, 18, 19, 21 

ASTM D 3675-98 Is = 25

ASTM E 662-01 Ds (1.5) = 100 
Ds (4.0) = 175 

EN 45545-2:2009 Annex A, B MARHE = 50 kW 
ISO 5660-1:1993 – 25 kW/m2 
irradiance level MARHE = 50 kW/m2 

Fabrics 
Seat upholstery, mattress ticking and 
covers, curtains, draperies, wall coverings, 
and window shades 1, 2, 3, 6, 7, 8, 18, 19, 20, 21 

14 CFR 25, Appendix F, Part 
I,  (vert ical test) 

Flame time = 10 seconds 
Burn length = 6 inches 

ASTM E 662-01 Ds (4.0) = 200 
EN 45545-2:2009 Annex A, B MARHE = 50 kW 

ISO 5658-2:2006 CFE = 20 kW/m2 
ISO 5660-1:1993 – 25 kW/m2 
irradiance level MARHE = 50 kW/m2 

ISO 5660-1:1993 – 50 kW/m2 
irradiance level MARHE = 90 kW/m2 

Other Vehicle Components 

9, 10, 11, 12 

Wall and ceiling panels, partitions, shelves, 
opaque windscreens, end caps, roof 
housings 1, 2, 18, 20, 21 

ASTM E 162-98 Is = 35 

ASTM E 662-01 Ds (1.5) = 100 
Ds (4.0) = 200 

ASTM E 1354-99 – 50 kW/m2 
applied heat flux with a 
retainer frame

q”180 = 120 kW/m2 
q”max = 140 kW/m2 

ISO 5658-2:2006 CFE = 20 kW/m2 
ISO 5660-1:1993 – 50 kW/m2 
irradiance level MARHE = 90 kW/m2 

Seat and mattress frames, seat and toilet 
shrouds, tray and other tables, and 
component boxes and covers 1, 2, 18, 20, 21 

ASTM E 162-98 Is = 35 

ASTM E 662-01 Ds (1.5) = 100 
Ds (4.0) = 200 

ISO 5658-2:2006 CFE = 20 kW/m2 
ISO 5660-1:1993 – 50 kW/m2 
irradiance level MARHE = 90 kW/m2 

Flexible cellular foams used in armrests 
and seat padding 1, 2, 4, 6, 18 19, 21 

ASTM D 3675-98 Is = 25 

ASTM E 662-01 Ds (1.5) = 100 
Ds (4.0) = 175 

EN 45545-2:2009 Annex A, B MARHE = 50 kW 

ISO 5660-1:1993 – 25 kW/m2 
irradiance level MARHE = 50 kW/m2 

Thermal and acoustic insulation 1, 2, 18, 20, 21 

ASTM E 162-98 Is = 25 
ASTM E 662-01 Ds (4.0) = 100 

ISO 5658-2:2006 CFE = 20 kW/m2 
ISO 5660-1:1993 – 50 kW/m2 
irradiance level MARHE = 90 kW/m2 

ASTM E 162-98 Is = 35 

ASTM E 662-01 Ds (4.0) = 100 
ASTM E 1354-99 – 50 kW/m2 q”180 = 120 kW/m2
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CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.103:  Fire safety

The language proposed in CHSTP System Requirement 5-07.2 is equivalent to 49CFR238.103 as specifically addressed by the following:

Item (a1) – CHSTP System Requirement 5-07.2 adopts this requirement.  The language has been modified as the CHSTP will not utilize locomotives;

Item (a2) – This item is not applicable to the CHSTP.  The CHSTP will be procuring new equipment;

Item (a3) – This item is not applicable to the CHSTP.  The CHSTP will be procuring new equipment;

Item (b1) – CHSTP System Requirement 5-07.2 adopts this requirement.  The language has been modified as the CHSTP will not utilize locomotives;

Item (b2) – This item is not applicable to the CHSTP.  The CHSTP will be procuring new equipment;

Item (c) – CHSTP System Requirement 5-07.2 adopts this requirement.  The language has been modified to include the trainset supplier;

Item (d) – This item is not applicable to the CHSTP.  The CHSTP will be procuring new equipment;

Item (e) – CHSTP System Requirement 5-07.2 adopts this requirement.

§ 238.103   Fire safety.

Basis of Equivalency
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CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

239�101�The language proposed in CHSTP System Requirement 5-07.2 is equivalent to 49CFR239.101 as specifically addressed by the following:

Item (a1) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a2) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a3) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a4) – This item will be adopted in the CHSTP System Requirements for Operations and Tunnels;

Item (a5) – This item will be adopted in CHSTP System Requirement 4-05.12;

Item (a6) – CHSTP System Requirement 5-07.2 adopts this requirement.  The emergency preparedness plan will be addressed in the CHSTP System 
Requirements for Operations;

Item (a7) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (b) – This item is not applicable to the CHSTP.

§ 239.101   Emergency preparedness plan.

The language proposed in CHSTP System Requirement 5-07.2 is equivalent to 49CFR239.101 as specifically addressed by the following:

Item (a1) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a2) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a3) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (a4) – This item will be adopted in the CHSTP System Requirements for Operations and Tunnels;

Item (a5) – This item will be adopted in CHSTP System Requirement 4-05.12;

Item (a6) – CHSTP System Requirement 5-07.2 adopts this requirement.  The emergency preparedness plan will be addressed in the CHSTP System 
Requirements for Operations;

Item (a7) – This item will be adopted in the CHSTP System Requirements for Operations;

Item (b) – This item is not applicable to the CHSTP.

§ 239.101   Emergency preparedness plan.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart (no subpart) - 238.0:  Appendix A
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

TSI RST_7.1.7 : 

The language proposed in CHSTP System Requirement 5-07.2 adopts the requirements of TSI Section 7.1.7.  The CHSTP has conducted research on U.S. and 
European fire safety requirements, utilizing 49CFR238 Appendix B, NFPA 130, and EN 45545-2 as bases for comparison.  The criteria codified in 49CFR238 
Appendix B, NFPA 130, and EN 45545-2 Annexes A and B have been adopted; the annexes set forth fire testing requirements for vandalized seats.  In addition, 
per EN 45545-2, ISO 5658-2 and ISO 5660-1 have been adopted.  ISO 5658-2 measures the lateral spread of fire along the surface of a vertical specimen; ISO 
5660-1 measures the maximum average rate of heat emission of a specimen.  Other testing requirements codified by EN 45545-2 have not been adopted.  EN 
ISO 5659-2 for optical density from smoke generation has been found to be comparable to ASTM E 662.  EN 1363-1 for fire testing for partitions has been found 
to be comparable to ASTM E 119.  EN ISO 9239-1 for critical heat flux has been found to be comparable to ASTM E 648.  EN ISO 12952-3 and EN ISO 12952-4 
have been found to be less stringent than 14CFR25 Appendix F, Part 1.  EN ISO 11925-2 has not been adopted; this test is only used if flaming 
droplets/particles are seen during the test set forth in ISO 5658-2.  Flaming droplets/particles are not permitted per Note 1 of 49CFR238 Appendix B.

7.1.7. Measures to prevent fire — material conformity

TSI Incorporation Comment
Not held in database. Please refer to official source.

TSI RST_4.2.7.2 : 

The language proposed in CHSTP System Requirement 5-07.2 adopts the requirements of TSI Section 4.2.7.2.

4.2.7.2. Fire safety

TSI Incorporation Comment
Fire safety

TSI RST_4.2.7.2.1 : 

TSI Introduction
The language proposed in CHSTP System Requirement 5-07.2 adopts the requirements of TSI Section 4.2.7.2.1.  The language referring to category A fire 
safety has not been incorporated as the requirements for category B fire safety is more stringent.  The CHSTP believes that the measures set forth in TSI 
Sections 4.2.7.2.3.3 and 4.2.7.2.4 for category B fire safety provide equivalent and additional protection for the crew and passengers in the event of an 
emergency.

4.2.7.2.1. Introduction

TSI Incorporation Comment
Introduction

TSI RST_4.2.7.2.2 : 

The language proposed in CHSTP System Requirement 5-07.2 adopts the requirements of TSI Section 4.2.7.2.2.  With the exception of EN 45545-2, the 
conformity requirements addressed in TSI Section 7.1.7 has not been adopted as the CHSTP will implement the criteria set forth in 49CFR238 Appendix B and 
NFPA 130 Section 8.

4.2.7.2.2. Measures to prevent fire

TSI Incorporation Comment
Measures to prevent fire
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TSI RST_4.2.7.2.3 : 

The language proposed in CHSTP System Requirement 5-07.2 is equivalent to TSI Section 4.2.7.2.3 as specifically addressed by the following:

Item (1) – CHSTP System Requirement 5-07.2 adopts this requirement.  The references to sleeping cars, combustion engine, and fuel supply are not applicable 
to the CHSTP;

Item (2) – CHSTP System Requirement 5-07.2 adopts this requirement.  NFPA 130 and NFPA 10 requirements for fire extinguishers have been adopted in lieu 
of EN 3-3, EN 3-6, and EN 3-7 criteria;

Item (3) – CHSTP System Requirement 5-07.2 adopts this requirement.  ASTM E 119 requirements for partition testing have been adopted in lieu of EN 1363-1 
criteria.  The language pertaining to combustion engines has not been incorporated as the CHSTP will utilize EMUs.

4.2.7.2.3. Measures to detect/control fire

TSI Incorporation Comment
Measures to detect/control fire

TSI RST_4.2.7.2.3.1 : 

4.2.7.2.3.1. Fire detection
TSI Incorporation Comment

Fire detection

TSI RST_4.2.7.2.3.2 : 

4.2.7.2.3.2. Fire extinguisher
TSI Incorporation Comment

Fire extinguisher

TSI RST_4.2.7.2.3.3 : 

4.2.7.2.3.3. Fire resistance
TSI Incorporation Comment

Fire resistance

TSI RST_4.2.7.2.4 : 

The language proposed in CHSTP System Requirement 5-07.2 is equivalent to TSI Section 4.2.7.2.4 as specifically addressed by the following:

Item (1) – CHSTP System Requirement 5-07.2 adopts this requirement.  The language referring to a category A fire has not been incorporated.  The 4 minute 
requirement has been substituted with 15 minutes as set forth in item (2).  The statement citing a technical area with a combustion engine is not applicable to the 
CHSTP;

Item (2) – CHSTP System Requirement 5-07.2 adopts this requirement.  The statements citing technical areas with combustion engines are not applicable to the 
CHSTP.

4.2.7.2.4. Additional measures to improve running capability

TSI Incorporation Comment
Additional measures to improve running capability

TSI RST_4.2.7.2.4.1 : 

4.2.7.2.4.1. Trains of all categories of fire safety
TSI Incorporation Comment

Trains of all categories of fire safety



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-07.2 - Fire safety

Page 612 of 982

Other Regulations / Guidance

TSI RST_4.2.7.2.4.2 : 

4.2.7.2.4.2. Category B fire safety
TSI Incorporation Comment

Category B fire safety

TSI RST_4.2.7.2.5 : 

The language proposed in CHSTP System Requirement 5-07.2 is equivalent to TSI Section 4.2.7.2.5 as specifically addressed by the following:

Item (1) – CHSTP System Requirement 5-07.2 adopts this requirement;

Item (2) – This item is not applicable to the CHSTP.  CHSTP trains will not have fuel tanks.

4.2.7.2.5. Specific measures for tanks containing flammable liquids

TSI Incorporation Comment
Specific measures for tanks containing flammable liquids

TSI RST_4.2.7.2.5.1 : 

4.2.7.2.5.1. General
TSI Incorporation Comment

General

TSI RST_4.2.7.2.5.2 : 

4.2.7.2.5.2. Specific requirements for fuel tanks
TSI Incorporation Comment

Specific requirements for fuel tanks

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

2719 Determination of flEN ISO Pensky-Martens closed cup metho

45545-2 Railway applicaEN Fire protection on railway vehicles 

5.7.5NFPA 130 Standard for Fixed Guideway 
Transit and Passenger Rail 

The language proposed in CHSTP System Requirement 5-
07.2 adopts the requirements of NFPA 130 Section 5.7.5.

5658-2 Reaction to fire tISO Lateral spread on building and tra

5660-1 Fire tests on builISO Method for measuring the rate of h

6.1APTA RP-PS-005-00 Recommended 
Practice for Fire Safety Analysis 
of Existing Passenger Rail 

The language proposed in CHSTP System Requirement 5-
07.2 adopts the requirements of APTA RP-PS-005-00 
Section 6.1.

8.9.3NFPA 130 Standard for Fixed Guideway 
Transit and Passenger Rail 
Systems, 2007 Edition

The language proposed in CHSTP System Requirement 5-
07.2 is equivalent to NFPA 130 Section 8.9.3 as 
specifically addressed by the following:

10 Standard for PortableNFPA 10 Standard for Portable Fire Extin None
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Interfaces between this CHSTP System Requirement and others, with comment
Verify fire safety and safety in railway tunnels.5-07.2 3-21>>

Verify material properties for rolling stock.5-07.2 4-05.1>>

Verify fire extinguishers for passenger rolling stock.5-07.2 4-05.2>>

Verify fire barriers for passenger rolling stock.5-07.2 4-05.4>>

Verify additional measures for running capacity of passenger rolling stock with fire on board.5-07.2 4-05.5>>

Verify on board fire detectors.5-07.2 4-05.6>>

Verify degraded operation.5-07.2 7-03.6>>

Verify managing an emergency situation.5-07.2 7-03.7>>

Interfaces between other CHSTP System Requirements and this one, with comment
Fire safety5-07.2 3-21<<
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(a) General conditions:
All electrical systems and components on CHSTP (Class 1) trains shall be free of conditions that endanger the safety of the crew or train.  These conditions include, but are 
not limited to insecure attachment of components, including traction motors and motor gear cases; oil, water, steam, and other leaks and accumulations of oil on electrical 
equipment that create a personal injury hazard; improper functioning of components, including slack adjusters, pantograph operating cylinders, circuit breakers, contactors, 
relays, switches, and fuses; and cracks, breaks, excessive wear and other structural infirmities of components, including quill drives, axles, gears, pinions, pantograph shoes 
and horns, and traction motor gear cases.

(b) Protection against electric shock:
Electrically live components such as, and not limited to, high-voltage equipment, switches, circuit breakers, contactors, relays, grid resistors, and fuses, shall be designed to 
be placed in non-hazardous locations and to be equipped with interlocks or guards, such that conscious and unconscious contact with train staff and passengers is 
prevented, in normal operation and in case of equipment failure.  All doors and cover plates guarding high voltage equipment shall be marked “Danger—High Voltage” or with 
the word “Danger” and the normal voltage carried by the parts so protected.

All hand-operated switches carrying currents with a potential of more than 150 volts that may be operated while under load shall be covered and shall be operative from the 
outside of the cover. Means shall be provided to show whether the switches are open or closed. Switches that should not be operated while under load shall be legibly 
marked with the words “must not be operated under load” and the voltage carried.

All unguarded non-current carrying metal parts subject to becoming charged shall be grounded or thoroughly insulated.  In addition, all trains shall be equipped with 
appropriate tools to ground the vehicles.  The driver’s manual, which shall be kept on the train, and the maintenance manual shall describe their use.

Jumpers and cable connections at the ends of the trainsets shall be so located and guarded to provide sufficient vertical clearance. They may not hang with one end free.

Cable and jumper connections between trains may not have any of the following conditions:
—�broken or badly chafed insulation;
—�broken plugs, receptacles or terminals;
—�broken or protruding strands of wire.

A motor or a generator may not have any of the following conditions:

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.3 - Protection against electric shock

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.41 5-07.3 RST_4.2.7.3Protection against electric shock Protection against electric shock

229.45 RST_4.2.7.3 Protection against electric shock

229.83 RST_4.2.7.3 Protection against electric shock

229.85 RST_4.2.7.3 Protection against electric shock

229.87 RST_4.2.7.3 Protection against electric shock

229.89 RST_4.2.7.3 Protection against electric shock

229.91 RST_4.2.7.3 Protection against electric shock

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.117 5-07.3 RST_4.2.7.3Protection against electric shock Protection against electric shock
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—�be shorted or grounded;
—�throw solder excessively;
—�show evidence of coming apart.
—�have an overheated support bearing.
—�have an excessive accumulation of oil.

Rolling stock shall comply with the requirements of EN 50153: 2002 and the provisions set forth in (c) below.

(c) Grounding principles:
All the metal parts of the vehicle that are:

—�liable to be touched by persons, or possibly by animals, and at risk of becoming a source of excessive contact voltages, as the result of a fault in the vehicle’s electrical 
installation or because of parts of the catenary becoming detached, or 

—�liable to lead to an accident risk as a result of the arcing of switch-gear subjected to high currents in the presence of dangerous materials, shall be set at the same potentia
as the rail through connections having resistances as specified below.

(d) Grounding of the vehicle bodyshell:
The electrical resistance between the metal parts of the rolling stock and the rail shall not exceed 0.05 ohms.  These values shall be measured with a current maintained 
constantly at 50 A with a voltage of 50 V or less.

When the use of materials, which are poor conductors of electricity, as in pivot bearings or axles boxes, does not allow the values specified above to be obtained, the 
vehicles shall be provided, where applicable, with the following protective grounding connections:
—�the body to be connected to the frame at least at two different points;
—�the frame to be connected to each bogie at least once;

Each bogie shall be grounded reliably through at least one wheelset, for example, through the casing of an axle box or by means of a ground brush.

If there are no bogies, the frame shall be grounded reliably by at least one individual connection for each of the two wheelsets.

Ground connections, permitted to be either bare or insulated, shall be of a flexible material that does not corrode easily, and have a minimum cross-section of 35 mm2.  If 
materials other than copper are used, their behavior in the event of a short circuit shall be equal to or greater than that of 35 mm2 of copper, and their electrical resistance as 
laid down above shall not be exceeded under any operating circumstances.  These connections shall be mounted in such a way as to be protected from mechanical damage.

(e) Grounding of the vehicle parts:
All conductive elements inside the vehicle, where they might be accessible and connected to metal parts on the roof, shall be bonded to the body of the vehicle in a safe way.

(f) Grounding of electric installations:

All the electrical installations that are connected to the main power circuit, and have metal parts which are likely to be touched and are not switched under power shall have 
those metal parts bonded with the body of the vehicle in a safe way.

All the metal parts of a vehicle (other than those covered in the previous point) which are susceptible to be touched and, although not switched under power, risk being made 
live accidentally, shall be bonded in a safe way if the nominal voltage of the part concerned is greater than:

—�50 V direct current;
—�24 V alternating current;
—�24 V between phases for three phase current where the neutral is not bonded; and
—�42 V between phases for three phase current when the neutral is bonded.
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The cross-section of grounding bond is a function of current to be conducted; it shall be sized so as to guarantee the safe functioning of the circuit breakers if tripped.

(g) Aerials:
Aerials fitted outside vehicles shall either comply with the following conditions:
—�The conductive parts of aerials shall be fully protected from catenary voltages by a protective device made of impact proof insulating material; and
—�Aerial systems shall be provided with a single point ground connection (aerial with static grounding); or
—�Where it is not possible to comply with the previous conditions an aerial fitted outside the vehicle shall be isolated, by means of high voltage capacitors connected to other 
over-voltage protection devices, connected to the inside of the vehicle.

Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.41:  Protection against personal injury

The language proposed in CHSTP System Requirement 5-07.3 adopts the electrical requirements of 49CFR229.41.  The mechanical requirements of 
49CFR229.41 are referenced in CHSTP System Requirement 5-02.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.45:  General condition

The language proposed in CHSTP System Requirement 5-07.3 adopts the requirements of 49CFR229.45.  CHSTP does not utilize locomotives.  
Requirements regarding third rail and fuel have been removed as CHSTP trains will run on overhead contact lines.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.83:  Insulation or grounding of metal parts

The language proposed in CHSTP System Requirement 5-07.3 adopts the requirements of 49CFR229.83.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.85:  Doors and cover plates marked ``Danger''

The language proposed in CHSTP System Requirement 5-07.3 adopts the requirements of 49CFR229.85.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.87:  Hand-operated switches

The language proposed in CHSTP System Requirement 5-07.3 adopts the requirements of 49CFR229.87.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.89:  Jumpers; cable connections

The language proposed in CHSTP System Requirement 5-07.3 adopts the requirements of 49CFR229.89.  CHSTP does not utilize locomotives.
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.91:  Motors and generators

The language proposed in CHSTP System Requirement 5-07.3 adopts the requirements of 49CFR229.91.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart B - Safety Planning and General Requirements - 238.117:  Protection against 
personal injury

The language proposed in CHSTP System Requirement 5-07.3 adopts the electrical requirements of 49CFR238.117.  The mechanical requirements of 
49CFR238.117 are referenced in CHSTP System Requirement 5-02.

Basis of Equivalency

TSI RST_4.2.7.3 : 

The language proposed in CHSTP System Requirement 5-07.3 is equivalent to TSI Section 4.2.7.3
TSI Incorporation Comment

Protection against electric shock

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50153:2002EN Railway applications – rolling stoc
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.4 - External lights and horn

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
221.13 5-07.4 RST_4.2.7.4External lights and horn External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights

RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls

RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements

221.14 RST_4.2.7.4 External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights

RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls

RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements

221.991 RST_4.2.7.4 External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights

RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls
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RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements

221.992 RST_4.2.7.4 External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights

RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls

RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.125 5-07.4 RST_4.2.7.4External lights and horn External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights

RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls

RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements

229.129 RST_4.2.7.4 External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights
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RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls

RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements

229.133 RST_4.2.7.4 External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights

RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls

RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.443 5-07.4 RST_4.2.7.4External lights and horn External lights and horn

RST_4.2.7.4.1 Front and rear lights

RST_4.2.7.4.1.1 Head lights

RST_4.2.7.4.1.2 Marker lights

RST_4.2.7.4.1.3 Tail lights

RST_4.2.7.4.1.4 Lamp controls

RST_4.2.7.4.2 Horns

RST_4.2.7.4.2.1 Horns General

RST_4.2.7.4.2.2 Warning horn sound pressure levels

RST_4.2.7.4.2.3 Protection

RST_4.2.7.4.2.4 Verification of sound pressure levels

RST_4.2.7.4.2.5 Interoperability constituent requirements



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-07.4 - External lights and horn

Page 621 of 982

(a) Headlamps (headlights)
Two white headlamps, each producing a peak intensity of no less than 200,000 candelas, shall be provided at the front end of the train, arranged on the horizontal axis at the 
same height above the rail level, symmetrical about the center line, and mounted centrally above and between the marker lamps.  One headlamp shall be arranged such that 
it illuminates a person standing between the rails 244 m (800 ft) ahead of the trainset under clear weather conditions.  The second headlamp shall be arranged such that it 
illuminates a person standing between the rails 457 m (1,500 ft) ahead of the trainset under clear weather conditions.  The following lamps meet the standard set forth in this 
System Requirement: a single operative PAR 56, 200 W, 30 V lamp, or an operative lamp of equivalent design and intensity.

(b) Marker lamps (auxiliary lights)
Two white marker lamps, each producing a peak intensity of no less than 200,000 candelas or no less than 3,000 candelas at an angle of 7.5 degrees and no less than 400 
candelas at an angle of 20 degrees from the centerline of the train when the light is aimed parallel to the tracks, shall be provided at the front end of the train to form a 
triangle with the headlamps.  The lamps shall be arranged on the horizontal axis at the same height above the rail level, symmetrical about the center line, and at a minimum 
of 1,300 mm (51 in) apart.  Where the presence of a tapered nose cone means 1,300 mm (51 in) is not achievable it is permissible to reduce this dimension to 1,000 mm (39 
in).  The marker lamps shall be mounted between 1,500 and 2,000 mm (59 in and 79 in) above the rail level and shall be focused horizontally within 15 degrees of the 
longitudinal centerline of the train.  The marker lamps may be arranged to burn steadily or flash on approach to a station.  If the marker lamps are arranged to flash, they 
shall flash alternately at a rate of at least 40 flashes per minute and at most 180 flashes per minute.  The flashing feature may be activated automatically, but shall also be 
capable of manual activation and deactivation by the train operator.  The following lamps meet the standard set forth in this System Requirement: a single operative PAR 56, 
200 W, 30 V lamp, a single operative PAR-56, 350 W, 75 V lamp, or an operative lamp of equivalent design and intensity.

(c) Tail lamps (marker lights)
Two red tail lamps, each producing an intensity of not less than 100 candelas nor more than 1,000 candelas as measured at the center of the beam width, shall be provided 
at the rear end of the train, arranged on the horizontal axis at the same height above the rail level, symmetrical about the center line, and at a minimum of 1,300 mm (51 in) 
apart.  Where the presence of a tapered nose cone means 1,300 mm (51 in) is not achievable it is permissible to reduce this dimension to 1,000 mm (39 in).  Tail lamps shall 
be mounted between 1,500 and 2,000 mm (59 in and 79 in) above the rail level.    The tail lamps shall provide a horizontal beam with a minimum arc width of 15 degrees on 
each side of the vertical centerline and a vertical beam with a minimum arc width of 5 degrees on each side of the horizontal center line as defined in terms of the 50 
candelas intensity points.  The tail lamps may be arranged to burn steadily or flash.  If the tail lamps are arranged to flash, they shall flash alternately at a rate of not less than 
once every 1.3 seconds nor more than once every 0.7 seconds.

(d) Colorimetric and spectral requirements
The color of light emitted by head and marker lamps shall comply with the requirements of CIE S004/E-2001, as shown in Table 1

(See attached)

The spectral radiation distribution of the light used is substantially responsible for the color recognition of signs.  All illuminants shall ensure that there are no significant 
distortion of color in color recognition of signs and other objects.

In order to demonstrate compliance with this requirement, a ratio kcolor shall apply between the entire visible light range and the individual spectral color ranges to be 
considered.  The ratio kcolor shall be determined according to the equation below:

(See attached)

S(λ) – spectral energy distribution (by spectral measurement) as the spectral radiance in W/m2 sr or as the spectral distribution of the irradiance in W/m2;
V(λ) – relative spectral luminosity (relative luminous efficiency of a monochromatic radiation of wavelength λ);
λcolor – wavelength range of the entire color range to be considered (see Table 2);
λtotal – wavelength range of the entire visible color range 380-780 nm.

(See attached)

CHSTP System Requirement Text
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The color of light emitted by tail lamps shall comply with the requirements of CIE S004/E-2001, as shown in Table 3:

(See attached)

(e) Combined lamps
Combined lamps (e.g. lamps capable of different functions) shall be permitted only where the requirements for the individual lamp functions are achieved.

(f) Lamp controls
The operator shall be able to control the headlamps and marker lamps from the normal driving position. The following functions shall be provided:
— all lamps off;
— dimmed marker lamps on (daytime and night-time use for bad weather conditions);
— full marker lamps on (daytime and nighttime use in normal weather conditions);
— dimmed headlamps on (daytime and nighttime by driver’s choice);
— full-beam headlamps on (daytime and nighttime by driver’s choice.  Dimmed headlamps shall be used when passing trains and stations.).

The tail lamps at the rear end of the train shall be automatically switched on when any of the latter four functions is selected.  This requirement shall not be applicable for 
variable formations.  The external lamps located at intermediate points within the train shall be switched off.  In addition to their traditional role as the front and rear lamps, it 
is permissible in emergency to use the lamps in specific ways and arrangements.

(g) Photometric tests
These tests shall determine the luminous intensity of light emitted by the lamp over the range of angles for which luminous intensities are specified and shall apply over the 
whole of the lit area of the lamp.

The photometric tests shall be carried out, with at least one lamp of each type at the rated voltage for each, in a suitable darkroom, with controlled ambient temperature within 
the range 18 °C to 22 °C (64.4 °F to 71.6 °F).

The luminous intensity shall be measured with a photometer with a measuring range of at least 1 to 200,000 candelas.

The f1 error of the photometer with reference to the V(λ) spectral response, according to CIE Publication No. 69 shall not exceed 1.5 %.  The photometer shall have a device 
or devices to reduce internal reflections without covering parts of the detector surface.

The measurement system for the photometry shall be checked before each test with a suitably calibrated light source. The check shall be documented.

The calibration of the photometer and light source shall be traceable to the national standard applicable to the country in which the lamp is tested.

The photometric tests shall be carried out using a suitably calibrated goniometer.  The lamp shall be fixed on the goniometer and inclined horizontally and vertically around 
the mid-point of the lit area of the lamp.

The measurement distance between the lamp and photometer shall be sufficient to ensure that the detector surface is illuminated fully and uniformly without any structural 
detail of the light beam.  This measurement distance shall be documented.

During the tests, the electrically powered lamp shall be operated at a constant test voltage equal to the rated voltage for the lamp.  In order to obtain an accurate result, the 
voltage shall be measured as close to the lamp as possible.  The test voltage and current shall be documented.

Electrical light sources shall be aged before being submitted for the tests, and stabilized directly before the tests, for the required periods shown in Table 4.

Where the photometric tests are conducted on light-unit only, a type-test shall be carried out in the as-installed condition to account for variations in power supply, lenses and 
protective covers.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-07.4 - External lights and horn

Page 623 of 982

(See attached)

(h) Colorimetric tests
These tests shall determine the color of light emitted by the lamp over the range of angles for which luminous intensities are specified, and shall apply over the whole of the lit 
area of the lamp.

The colourimetric tests shall be carried out with at least one lamp of each type, at the rated voltage for each, in a suitable darkroom, with controlled ambient temperature 
within the range 18 °C to 22 °C (64.4 °F to 71.6 °F).

Testing of the color of the light emitted by the lamps shall be carried out with a precision colorimeter for absolute measurement.  CIE Publication No. 15.2 contains 
information and recommendations on colorimetric practices and formulae, and on the calculation of tristimulus values and chromaticity coordinates.  ISO/CIE 10527 contains 
information on partial filtering for the required 2° field size.

The measurement system for the colorimetry shall be checked before each test with a suitably calibrated light source.  The check shall be documented.

The calibration of the colorimeter and light source shall be traceable to the national standard applicable to the country in which the lamp is tested.

The colorimetric tests shall be carried out using a goniometer.  The lamp shall be fixed on the goniometer and inclined horizontally and vertically around the mid-point of the 
lit area of the lamp.

The measurement distance between the lamp and colorimeter shall be sufficient to ensure that the detector surface is illuminated fully and uniformly without any structural 
detail of the light beam.  This measurement distance shall be documented.

During the tests, the electrically powered lamp shall be operated at a constant test voltage equal to the rated voltage for the lamp.  In order to obtain an accurate result, the 
voltage shall be measured as close to the lamp as possible.  The test voltage and current shall be documented.

Electrical light sources shall be aged before being submitted for the tests, and stabilized directly before the tests, for the required periods shown in Table 4.

(i) Horns
Each lead unit shall be equipped with warning horns that produce two distinct tones, each at a minimum sound level of 96 dB(A) and a maximum sound level of 110 dB(A) at 
100 feet forward of the unit in its direction of travel.  The notes of the audible warning horns are intended to be recognizable as being from a train and not be similar to 
warning devices used in road transport or as factory or other common warning devices.  The acceptable warning horn notes shall be either:
— two separately sounded warning horns – the fundamental frequencies of the warning horn notes shall be high note: 370 Hz ± 20 Hz and low note: 311 Hz ± 20 Hz; or
— two warning horns sounded together as a chord (for the high note) – the fundamental frequencies of the chord notes shall be: high note: 622 Hz ± 30 Hz and low note: 370 
Hz ± 20 Hz; or
— two warning horns sounded together as a chord (for the high note) – the fundamental frequencies of the chord notes shall be: high note: 470 Hz ± 25 Hz and low note: 370 
Hz ± 20 Hz; or
— three warning horns sounded together as a chord (for the high note) – the fundamental frequencies of the chord notes shall be: high note: 622 Hz ± 30 Hz and middle 
note: 470 Hz ± 25 Hz and low note: 370 Hz ± 20 Hz.

The warning horns shall be arranged so that they can be conveniently accessed from the operator's usual position during operation of the trainset.  The horns and their 
control systems shall be protected, so far as is practicable, from impact and subsequent blockage by airborne objects such as debris, dust, snow, hail, or birds.

(j) Horn tests
Each CHSTP trainset shall be tested in accordance with this section to ensure that the horn installed on such trainset is in compliance.  Trainsets that have already been 
tested individually or through acceptance sampling, in accordance with this section shall not be required to undergo sound level testing when equipped with a replacement 
horn, provided the replacement horn is of the same model as the original horn and the mounting location and type of mounting are the same.

Testing of the horn sound level shall be in accordance with the following requirements:
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— a properly calibrated sound level meter shall be used that, at a minimum, complies with the requirements of International Electrotechnical Commission (IEC) Standard 
61672–1 (2002–05) for a Class 2 instrument;
— an acoustic calibrator shall be used that, at a minimum, complies with the requirements of IEC standard 60942 (1997–11) for a Class 2 instrument;
— the manufacturer's instructions pertaining to mounting and orienting the microphone; positioning of the observer; and periodic factory recalibration shall be followed;
— a microphone windscreen shall be used and tripods or similar microphone mountings shall be used that minimize interference with the sound being measured;
— the test site shall be free of large reflective structures, such as barriers, hills, billboards, tractor trailers or other large vehicles, locomotives or rail cars on adjacent tracks, 
bridges or buildings, within 200 feet to the front and sides of the trainset.  The trainset shall be positioned on straight, level track.
— measurements shall be taken only when ambient air temperature is between 0 °C and 40 °C (32 °F and 104 °F) inclusively; relative humidity is between 20 % and 95 % 
inclusively; wind velocity is not more than 5 m/s (12 mph) and there is no precipitation;
— with the exception of cab-mounted or low-mounted horns, the microphone shall be located 30.5 m (100 ft) forward of the front of the trainset, 4.5 m (15 ft) above the top of 
the rail, at an angle no greater than 20 degrees from the center line of the track, and oriented with respect to the sound source according to the manufacturer's 
recommendations.  For cab-mounted and low-mounted horns, the microphone shall be located 30.5 m (100 ft) forward of the trainset, 1 m (4 ft) above the top of the rail, at an 
angle no greater than 20 degrees from the center line of the track, and oriented with respect to the sound source according to the manufacturer's recommendations.  The 
observer shall not stand between the microphone and the horn;
— background noise shall be minimal; the sound level at the test site immediately before and after each horn sounding event shall be at least 10 dB(A) below the level 
measured during the horn sounding;
— measurement procedures: the sound level meter shall be set for A-weighting with slow exponential response and shall be calibrated with the acoustic calibrator 
immediately before and after compliance tests.  Any change in the before and after calibration levels shall be less than 0.5 dB.  After the output from the horn system has 
reached a stable level, the A-weighted equivalent sound level (slow response) for a 10-second duration (LAeq, 10 s) shall be obtained either directly using an integrating-
averaging sound level meter, or recorded once per second and calculated indirectly.  The arithmetic-average of a series of at least six such 10-second duration readings shall 
be used to determine compliance.  The standard deviation of the readings shall be less than 1.5 dB;
— written reports of horn testing required by this part shall be made and shall reflect horn type; the date, place, and manner of testing; and sound level measurements.  
These reports, which shall be signed by the person who performs the test, shall be retained by the railroad, at a location of its choice, until a subsequent horn test is 
completed and shall be made available, upon request, to FRA as provided by 49 U.S.C. 20107.

Attachment for SR 5-07.4 . Type: Table - Table 1 - Color Range Intersection Points for Head and Marker Lamps
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Attachment for SR 5-07.4 . Type: Table - Table 3 - Color Range Intersection Points for Tail Lamps
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Attachment for SR 5-07.4 . Type: Table - Table 4
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Attachment for SR 5-07.4 . Type: Figure - Kcolour ratio formula
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Attachment for SR 5-07.4 . Type: Table - Table 2 - Color Ratios
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Attachment for SR 5-07.4 . Type: Table - Table H6
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Attachment for SR 5-07.4 . Type: Table - Table H7
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Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-07.4 . Type: Table - Table H8
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CFR 221 - Rear End Marking Device: Passenger, Commuter And Freight Trains, Subpart B - Marking Devices - 221.14:  Marking devices

The language proposed in CHSTP System Requirement 5-07.4 is equivalent to 49CFR221.14 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (b) – This item will be addressed in the CHSTP System Requirements for Operations;

Item (c) – CHSTP System Requirement 5-07.4 adopts this requirement.

§ 221.14   Marking devices.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.125:  Headlights and auxiliary lights

The language proposed in CHSTP System Requirement 5-07.4 is equivalent to 49CFR229.125 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.4 addresses this requirement.  The Tier II criteria set forth in 49CFR238.443 for headlights have been 
adopted in lieu of 49CFR229.125.  The language referring to the lamp types (for headlights) in 49CFR229.125 has been adopted;

Item (b) – This item is not applicable to the CHSTP;

Item (c) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (d) – CHSTP System Requirement 5-07.4 adopts this requirement.  While auxiliary lights are not required for Tier II equipment, their requirements 
have been adopted to provide additional lighting (e.g. for roadway worker protection).  The language proposed satisfies the requirements of item (d)(1)(i).  
The TSI criteria for auxiliary light spacing was adopted in lieu of the requirements set forth in items (d)(1)(ii) and (d)(1)(iii) because the latter items may 
adversely impact the already optimized designs of the tapered nose cones;

Item (e) – CHSTP System Requirement 5-07.4 adopts this requirement.  Item (e)(2)(ii) is not applicable to the CHSTP;

Item (f) – This item will be addressed in the CHSTP System Requirements for Operations;

Item (g) – This item will be addressed in the CHSTP System Requirements for Operations;

Item (h) – This item is not applicable to the CHSTP.

§ 229.125   Headlights and auxiliary lights.

Basis of Equivalency
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CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.129:  Locomotive horn

The language proposed in CHSTP System Requirement 5-07.4 is equivalent to 49CFR229.129 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (b) – CHSTP System Requirement 5-07.4 adopts this requirement.  The language adopts the criteria set forth in items (b)(1) and (b)(4)(ii).  The 
requirements set forth in items (b)(2), (b)(3), and (b)(4)(i) are not applicable;

Item (c) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (d) – This item is not applicable to the CHSTP.

§ 229.129   Locomotive horn

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.133:  Interim locomotive conspicuity measures--
auxiliary external lights

4The language proposed in the CHSTP System Requirements for section 5-07.4 is equivalent to 49CFR229.133 as specifically addressed by the 
following:

Item (a) – CHSTP System Requirement 5-07.4 adopts this requirement.  This item is equivalent to item (d) of 49CFR229.125;

Item (b) - CHSTP System Requirement 5-07.4 adopts this requirement.  While auxiliary lights are not required for Tier II equipment, their requirements 
have been adopted to provide additional lighting (e.g. for roadway worker protection).  The language proposed satisfies the requirements of items (b)(1)(i), 
(b)(2)(iii), (b)(3)(iv), and (b)(3)(vi).  The TSI criteria for auxiliary light spacing was adopted in lieu of the requirements set forth in items (b)(1)(ii), (b)(1)(iii), 
(b)(3)(ii), and (b)(3)(iii) because the latter items may adversely impact the already optimized designs of the tapered nose cones.  These items are 
equivalent to items (d)(1)(ii) and (d)(1)(iii) of 49CFR229.125.  The horizontal focus requirement of 15 degrees set forth in 49CFR229.125 (d)(3) was 
adopted in lieu of the requirement of 45 degrees set forth in item (b)(1)(iv).  The auxiliary light flashing requirements adopted from 49CFR229.125 (e) 
satisfies the requirements set forth in items (b)(2)(ii) and (b)(3)(v).  Item (b)(4) is not applicable to the CHSTP;

Item (c) – This item is not applicable to the CHSTP.

§ 229.133   Interim locomotive conspicuity measures—auxiliary external lights.

Basis of Equivalency

CFR 221 - Rear End Marking Device: Passenger, Commuter And Freight Trains, Subpart Appendix A - 221.991:  Appendix A

This section may be applicable to the CHSTP.
Basis of Equivalency

CFR 221 - Rear End Marking Device: Passenger, Commuter And Freight Trains, Subpart Appendix B - 221.992:  Appendix B

This section may not be applicable to the CHSTP.  49CFR221 Appendix B does not call out the characteristics of the bulbs required by 49CFR221.14.
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

CFR 221 - Rear End Marking Device: Passenger, Commuter And Freight Trains, Subpart B - Marking Devices - 221.13:  Marking device 
display

The language proposed in CHSTP System Requirement 5-07.4 is equivalent to 49CFR221.13 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (b) – This item will be addressed in the CHSTP System Requirements for Operations;

Item (c) – This item will be addressed in the CHSTP System Requirements for Operations;

Item (d) – CHSTP System Requirement 5-07.4 adopts this requirement.  The TSI requirement of mounting the marker lights at a location between 1,500 
mm and 2,000 mm (59 in and 79 in) above rail level satisfies this requirement.

§ 221.13   Marking device display.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.443:  Headlights.

The language proposed in CHSTP System Requirement 5-07.4 is equivalent to 49CFR238.443 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (b) – This item will be addressed in the CHSTP System Requirement for Operations.

§ 238.443   Headlights.

Basis of Equivalency

TSI RST_4.2.7.4 : 

TSI requirements have been incorporated with one exception, 4.2.7.4.2.2. (Initial analysis shows that the TSI requirements for the horn pressure and testing are 
equivalent to the CFR

The language proposed in CHSTP System Requirement 5-07.4 is equivalent to TSI Section 4.2.7.4 as specifically addressed by the following:

Item (4.2.7.4.1.1) – CHSTP System Requirement 5-07.4 adopts this requirement. The criteria for the headlamp placement and illuminance were not adopted in 
light of the 49CFR238.443 Tier II headlight arrangement;

Item (4.2.7.4.1.2) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (4.2.7.4.1.3) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (4.2.7.4.1.4) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (4.2.7.4.2.1) – CHSTP System Requirement 5-07.4 adopts this requirement;

TSI Incorporation Comment
External lights and horn
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Item (4.2.7.4.2.2) – CHSTP System Requirement 5-07.4 adopts this requirement.  The criteria set forth in this item are equivalent to the CFR requirements.  
Based on calculations, the TSI range, per the 49CFR229.129 (a) scenario, is approximately 99.3 dB to 107.3 dB;

Item (4.2.7.4.2.3) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (4.2.7.4.2.4) – This item is not applicable to the CHSTP.  The 49CFR229.129 (a) requirements have been adopted in lieu of this item;

Item (4.2.7.4.2.5) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (H.1) – CHSTP System Requirement 5-07.4 adopts this requirement;

Item (H.2) – This item is not applicable to the CHSTP.  The intensity requirements of 49CFR229.125 and 49CFR238.443 have been adopted in lieu of this item;

Item (H.3) – This item is not applicable to the CHSTP.  The intensity requirements of 49CFR229.14 have been adopted in lieu of this item;

Item (H.4) – CHSTP System Requirement 5-07.4 adopts this item

TSI RST_4.2.7.4.1 : 

See RST_4.2.7.4
TSI Incorporation Comment

Front and rear lights

TSI RST_4.2.7.4.1.1 : 

See RST_4.2.7.4
TSI Incorporation Comment

Head lights

TSI RST_4.2.7.4.1.2 : 

See RST_4.2.7.4
TSI Incorporation Comment

Marker lights

TSI RST_4.2.7.4.1.3 : 

See RST_4.2.7.4
TSI Incorporation Comment

Tail lights

TSI RST_4.2.7.4.1.4 : 

See RST_4.2.7.4
TSI Incorporation Comment

Lamp controls

TSI RST_4.2.7.4.2 : 

See RST_4.2.7.4
TSI Incorporation Comment

Horns
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Other Regulations / Guidance

TSI RST_4.2.7.4.2.1 : 

See RST_4.2.7.4
TSI Incorporation Comment

Horns General

TSI RST_4.2.7.4.2.2 : 

See RST_4.2.7.4
TSI Incorporation Comment

Warning horn sound pressure levels

TSI RST_4.2.7.4.2.3 : 

See RST_4.2.7.4
TSI Incorporation Comment

Protection

TSI RST_4.2.7.4.2.4 : 

See RST_4.2.7.4. See attached Figure.
TSI Incorporation Comment

Verification of sound pressure levels

TSI RST_4.2.7.4.2.5 : 

See RST_4.2.7.4
TSI Incorporation Comment

Interoperability constituent requirements

Interfaces between this CHSTP System Requirement and others, with comment
Verify train visibility5-07.4 7-02.1>>

Verify train audibility5-07.4 7-02.2>>

Verify health and safety conditions5-07.4 3-36>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 15153-1.Railway 
applications – External 
visible and audible 

CEN CEN Railway applications - External 
visible and audible warning 
devices for high speed trains

This EN to be incorporated as it relates to the 
requirements identified in the TSI Rolling Stock section 
4.2.7.4.

CIE S004/E-2001: Color CIE CIE S004/E-2001: Color of Light S None

CIE Publication 15.2: CoCIE CIE Publication 15.2: Colorimetry None

CIE Publication 69: MethCIE CIE Publication 69: Methods of Ch None

ISO/CIE 10527: ColorimISO ISO/CIE 10527: Colorimetric Obse

IEC 61672-1 (2002-05): IEC IEC 61672-1 (2002-05): Electroac None

IEC 60942 (1997-11): ElIEC IEC 60942 (1997-11): Electroacou None

Draft EN prTS 50XXX: TrCEN Draft EN prTS 50XXX: Track Illumi None
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Vehicle identification5-07.4 7-02.3>>

Health and safety conditions5-07.4 6-34>>

Track geometrical quality and limits on isolated defects5-07.4 3-10>>
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(a) Lifting and rescue procedures:
The train manufacturer shall provide the relevant technical information to the CHSTP.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.5 - Lifting/rescue procedures

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-07.5 RST_4.2.7.5Lifting/rescue procedures Lifting/rescue procedures

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.7.5 : 

TSI requirements have been incorporated without any exceptions.

4.2.7.5. Lifting/rescue procedures

The train manufacturer shall provide the relevant technical information to the railway undertaking

TSI Incorporation Comment
Lifting/rescue procedures

Interfaces between this CHSTP System Requirement and others, with comment
Verify managing an emergency situation.5-07.5 7-03.7>>
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Interior noise
The noise level within the driver’s cab shall be in accordance with the values defined in Table 19.
(See attached)
The measurements shall be done under the following conditions:
— the doors and windows shall be closed;
— the hauled loads shall be equal to at least two-thirds of the maximum permissible value;
— for the measurements at maximum speed, the microphone shall be positioned at the height of the ear of a seated driver’s head, at the center of a horizontal plane 
extending from the front windowpanes to the rear wall of the cab;
— for measurements of the horn’s impact, 8 evenly spaced microphone positions around the position of the ear of a seated driver’s head with a radius of 25 cm (9.84 in) shall 
be used, in a horizontal plane. The arithmetic mean of the 8 values shall be assessed against the limit;
— the wheels and track shall be in good running order;
— the maximum speed shall be maintained for at least 90 % of the measurement time.

It is permissible to subdivide the measurement time into several short periods in order to comply with the above-mentioned conditions.

Should the noise within the driver’s cab exceed 85 dB(A) at any time, the requirements of 49CFR227 shall be adhered to.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.6 - Interior noise

Attachment for SR 5-07.6 . Type: Table - Table 19

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.121 5-07.6 RST_4.2.7.6Interior noise Interior noise

229.998 RST_4.2.7.6 Interior noise
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Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.121:  Locomotive cab noise

The language proposed in CHSTP System Requirement 5-07.6 is equivalent to 49CFR229.121, item (a)(1), and (a)(3).  The TSI identifies a maximum of 
80 dB(A) in the cab when the train is operating at maximum speed.  Items (a)(2), and (b) will be addressed in the CHSTP System Requirements for 
Operations and Maintenance.

§ 229.121   Locomotive cab noise.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart Appendix H - 229.998:  Appendix H

The measurement criteria set forth in TSI RST 4.2.7.6 was adopted in lieu of 49CFR229 Appendix H as the TSI requirements for noise level are more 
stringent.  It is noted in System Requirement 5-07.6 that if the cab noise level, in any event, exceeds the 49CFR229.121 criteria of 85 dB(A), the 
requirements of 49CFR227 for hearing protection shall be adhered to.

Basis of Equivalency

TSI RST_4.2.7.6 : 

TSI requirements have been incorporated without any exceptions.

4.2.7.6. Interior noise

TSI Incorporation Comment
Interior noise
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(a)  Air conditioning:
Driving cabs shall be ventilated by a fresh airflow of 30m3/hr per person. It is permitted to interrupt this airflow when running in tunnels providing the carbon dioxide 
concentration does not exceed 5,000 ppm, assuming the initial carbon dioxide concentration is lower than 1,000 ppm.

In addition, the following requirements shall be met:

The cab shall be provided with proper ventilation and with a heating arrangement that maintains a temperature equivalent to that found in the passenger compartment.  A 
minimum temperature of at least 50 degrees Fahrenheit, 6 inches above the center of each seat in the cab shall be maintained.

Not used

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.7 - Air conditioning

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.119 5-07.7 RST_4.2.7.7Air conditioning Air conditioning

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.119:  Cabs, floors, and passageways

The language proposed in CHSTP System Requirement 5-07.7 is equivalent to 49CFR229.119 as specifically addressed by the following:

Item (a) – CHSTP System Requirement 5-02.6 adopts this requirement;

Item (b) – CHSTP System Requirement 5-02.6 adopts this requirement;

Item (c) – CHSTP System Requirement 5-02.6 adopts these design requirements.  This item will be addressed in the CHSTP System Requirements for 
Operations;

Item (d) – CHSTP System Requirement 5-07.7 adopts this requirement;

Item (e) – This item is not applicable to the CHSTP.  The CHSTP will not utilize locomotives. 

Item (f) – CHSTP System Requirement 5-02.6 adopts this requirement.

§ 229.119   Cabs, floors, and passageways.

Basis of Equivalency

TSI RST_4.2.7.7 : 

TSI requirements have been incorporated without any exceptions.
TSI Incorporation Comment

Air conditioning
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Other Regulations / Guidance
4.2.7.7. Air conditioning
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Driver’s vigilance device (Alerter)

Any lack of driver vigilance shall be detected within 30 to 60 seconds and shall lead, in the absence of driver reaction, to, as a minimum, an automatic full service brake 
application on the train and a cessation of re-filling of the main brake pipe.

Not used

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.8 - Driver's vigilance device

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.237 5-07.8 RST_4.2.7.8Driver's vigilance device Driver’s vigilance device

238.447 RST_4.2.7.8 Driver’s vigilance device

CFR  - , Subpart  - .:  

49CFR238.447(a) - The language proposed in CHSTP System Requirement 5-02.6 addresses the requirements of 49CFR238.447, items (a), (b), (d), (e), 
(f) and (g).
49CFR238.447(b) - The language proposed in CHSTP System Requirement 5-02.6 addresses the requirements of 49CFR238.447, items (a), (b), (d), (e), 
(f) and (g).
49CFR238.447(c) - The language proposed in CHSTP System Requirement 5-07.8 is equivalent to the requirements of 49CFR238.447, item (c)
49CFR238.447(d) - The language proposed in CHSTP System Requirement 5-02.6 addresses the requirements of 49CFR238.447, items (a), (b), (d), (e), 
(f) and (g).
49CFR238.447(e) - The language proposed in CHSTP System Requirement 5-02.6 addresses the requirements of 49CFR238.447, items (a), (b), (d), (e), 
(f) and (g).
49CFR238.447(f) - The language proposed in CHSTP System Requirement 5-02.6 addresses the requirements of 49CFR238.447, items (a), (b), (d), (e), 
(f) and (g).
49CFR238.447(g) - The language proposed in CHSTP System Requirement 5-02.6 addresses the requirements of 49CFR238.447, items (a), (b), (d), (e), 
(f) and (g).

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.447:  Train operator's controls and power car cab layout.

The language proposed in CHSTP System Requirement 5-07.8 is equivalent to the requirements of 49CFR238.447, item (c). The language proposed in 
CHSTP System Requirement 5-02.6 addresses the requirements of 49CFR238.447, items (a), (b), (d), (e), (f) and (g).  
§ 238.447   Train operator's controls and power car cab layout.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.237:  Automated monitoring.

The requirements set forth in 49CFR238.447 have been adopted in lieu of 49CFR238.237.  However, the language in 49CFR238.237 (d) may apply to 
OPS.

Basis of Equivalency

TSI RST_4.2.7.8 : 

TSI requirements have been incorporated without any exceptions.
�
4.2.7.8. Driver’s vigilance device
Any lack of driver vigilance shall be detected within 30 to 60 seconds and shall lead, in the absence of driver reaction, to, as a minimum, an automatic full 
service brake application on the train and a cessation of re-filling of the main brake pipe.

TSI Incorporation Comment
Driver’s vigilance device

Interfaces between this CHSTP System Requirement and others, with comment
Verify interface with requirements for passenger vehicles.5-07.8 7-05.2>>

Verify interface with train composition and annex B.5-07.8 7-05.6>>

Interfaces between other CHSTP System Requirements and this one, with comment
Driver's vigilance device5-07.8 8-02<<
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(a)  General
The interface characteristics between the rolling stock and the train control and communications subsystem are included in CHSTP System Requirements (SR) 8-18 through 
8-18.7 and 8-18.9 through 8-18.17. Amongst others, the following CHSTP System Requirements are relevant:
— The minimum braking characteristics for the train specified in CHSTP SR 5-04.1;
— Compatibility between the ground-based train detection systems and the rolling stock, specified in CHSTP SR 5-06.9;
— Compatibility between the detectors fixed under vehicles and the dynamic clearances of those vehicles specified in CHSTP SR 5-03.1;
— The environmental conditions for the on-board equipment are specified in CHSTP SR 5-06.1.
— Electromagnetic compatibility with on-board control-command equipment specified in CHSTP SR 5-06.9;
— Train characteristics concerning braking (specified in CHSTP Section 5-04), and train length (specified in CHSTP SR 5-03.5);
— Electromagnetic compatibility with the ground-based systems specified in CHSTP SR 5-06.9;
— The functionality identified in CHSTP SR 8-02.

In addition, the following functions are directly linked with parameters defined by the train control and communications subsystem:
— Operation in particular failure/degraded mode conditions as specified in CHSTP SR 8-02.
— In the event the automatic train control system is isolated, the maximum speed of the trainset shall be limited to 59 mph (final speed based upon the FRA PTC final rule).
— Monitoring to ensure that the train speed is at all times less than or at most equal to the maximum permitted speed in the operating environment.

Information about the characteristics of these interfaces, including references to additional standards and specifications to be used as part of the assessment procedure for 
conformity are given in CHSTP SRs 8-18 through 8-18.7 and 8-18.9 through 8-18.17.

Position of the train control and communications on-board antennae is specified in CHSTP SR 8-18.4.

(b) Wheelset location
The requirements for wheelset location linked to the train control and communications subsystem are specified in CHSTP SR 8-18.1.

(c) Wheels
The requirements for wheels linked to the train control and communications subsystem are specified in CHSTP SR 8-18.1.
In addition, the following requirements shall be met:
Each trainset shall be equipped with a speed indicator which is accurate within ±3 miles per hour of actual speed at speeds of 10 to 30 miles per hour and accurate within ±5 
miles per hour at speeds above 30 miles per hour; and clearly readable from the engineer's normal position under all light conditions.

None

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-07.9 - Control-command and signaling system

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.117 5-07.9 RST_4.2.7.9Control-command and signaling system Control-command and signalling system

RST_4.2.7.9.1 General

RST_4.2.7.9.2 Wheelset location

RST_4.2.7.9.3 Wheels

TCC_A_A_A1 Annex A Appendix 1 - Train Detection Systems Ch
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CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.117:  Speed indicators

The language proposed in CHSTP System Requirement 5-07.9 adopts the requirements of 49CFR229.117, item (a).  Item (b) of 49CFR229.117 will be 
addressed by the Operations System Requirements.
§ 229.117   Speed indicators.

Basis of Equivalency

TSI RST_4.2.7.9 : 

TSI requirements have been incorporated without any exceptions.
The language proposed in CHSTP System Requirement 5-07.9 is equivalent to RST TSI Section 4.2.7.9 as specifically addressed by the following:

Section 4.2.7.9.1 – The interface characteristics between the rolling stock and the train control and communications subsystem are specified in CHSTP System 
Requirements 8-18 through 8-18.7 and 8-18.9 through 8-18.17.  The position of the on-board antennae is specified in CHSTP System Requirement 8-18.4;

Section 4.2.7.9.2 – Requirements for wheelset location relevant to the train control and communications subsystem are specified in CHSTP System 
Requirement 8-18.1;

Section 4.2.7.9.3 – Requirements for wheels relevant to the train control and communications subsystem, including wheel material, are specified in CHSTP 
System Requirement 8-18.1.

TSI Incorporation Comment
Control-command and signalling system

TSI RST_4.2.7.9.1 : 

Section 4.2.7.9.1 – The interface characteristics between the rolling stock and the train control and communications subsystem are specified in CHSTP System 
Requirements 8-18 through 8-18.7 and 8-18.9 through 8-18.17.  The position of the on-board antennae is specified in CHSTP System Requirement 8-18.4;

TSI Incorporation Comment
General

TSI RST_4.2.7.9.2 : 

Section 4.2.7.9.2 – Requirements for wheelset location relevant to the train control and communications subsystem are specified in CHSTP System 
Requirement 8-18.1;

TSI Incorporation Comment
Wheelset location

TSI RST_4.2.7.9.3 : 

Section 4.2.7.9.3 – Requirements for wheels relevant to the train control and communications subsystem, including wheel material, are specified in CHSTP 
System Requirement 8-18.1.

TSI Incorporation Comment
Wheels

TSI TCC_A_A_A1 : 

Review Annex A Appendix 1 - Train Detection Systems Characteristics Necessary To Be Compatible With Rolling Stock
TSI Incorporation Comment

Annex A Appendix 1 - Train Detection Systems Characteristics Necessary To Be Compatible With Rolling Stock
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Interfaces between this CHSTP System Requirement and others, with comment
Verify compatibility with Track-side Train Detection Systems5-07.9 8-11>>

Verify on-board ETCS functionality5-07.9 8-02>>

Verify ETCS and EIRENE air gap interfaces5-07.9 8-05>>

Verify Compatibility with Wayside Train Detection Systems5-07.9 8-12>>

Verification of Interface to Data Recording for Regulatory Purposes5-07.9 8-17.4>>

Verification of Guaranteed Train Braking Performance and Characteristics5-07.9 8-17.5>>

Verification of Isolation of On-Board ATC Functionality5-07.9 8-17.6>>

Verification of Use of Sanding5-07.9 8-17.10>>

Verification of Driver’s External Field of View5-07.9 8-17.11>>

Verification of Interfaces to Subsystem Rolling Stock5-07.9 8-18>>

Verification of compatibility with wayside train detection systems5-07.9 8-18.1>>

Verification of electromagnetic compatibility between rolling stock and TCC wayside equipment5-07.9 8-18.2>>

Verification of guaranteed train braking performance and characteristics5-07.9 8-18.3>>

Verification of position of TCC antennas5-07.9 8-18.4>>

Verification of physical environmental conditions for TCC Equipment5-07.9 8-18.5>>

Verification of electromagnetic compatibility between rolling stock and TCC on-board equipment5-07.9 8-18.6>>

Verification of isolation of on-board ATC functionality5-07.9 8-18.7>>

Interfaces between TCC and the Rolling Stock subsystems shall be verified by analysis and test.
Monitoring and Diagnostic Concepts will meet the regulatory requirements of the FRA.

5-07.9 8-18.8>>

Verification of hot axle box detector interface5-07.9 8-18.9>>

Verification of vehicle headlights5-07.9 8-18.10>>

Verification of driver vigilance function5-07.9 8-18.11>>

Verification of odometry5-07.9 8-18.12>>

Verification of interface to data recording for regulatory purposes5-07.9 8-18.13>>

Verification of on-board pre-fitting5-07.9 8-18.14>>

Verification of driver’s external field of view5-07.9 8-18.15>>

Verification of automatic power control and long tunnel functional interfaces5-07.9 8-18.16>>

Verification of ATO and penalty braking interfaces5-07.9 8-18.17>>
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Interfaces between other CHSTP System Requirements and this one, with comment
Command, Control, and Signaling System; ensure that ATC system safety quantified targets are satisfied by ATC to 
rolling stock interfaces specific to meeting the ATC system safety target; train braking parameters, train detection by 
track circuits, clearances of ATC sensors and antenna mounted on the rolling stock, environmental requirements for on-
board ATC package are satisfied, EMC requirements between Rolling Stock and on board and wayside ATC 
subsystems are satisfied, speed and other safety related information is transmitted to the ATC on-board subsystem 
within the parameters specified.

5-07.9 8-01<<

Verify interfaces between RS and ATC5-07.9 8-18.3<<

When the on-board ATC system is cut out the Rolling Stock subsystem shall enforce a maximum speed of 59 MPH.  
Final speed limit to be determined during detailed system design.

5-07.9 8-18.7<<

Radio and transponder detection and communication between the wayside and train shall be verified by analysis and 
test.

5-07.9 8-18.4<<

Verify speed limit in ATC bypass mode is enforced by the rolling stock subsystem.5-07.9 8-27<<

Interfaces between ATC and Rolling Stock shall be verified through analysis and test.5-07.9 8-18.12<<

Train control and communications interfaces with the Rolling Stock shall be verified by analysis and test.5-07.9 8-18.14<<
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Refer to sections 5-08.1, 5-08.2 and 5-08.3 for relevant CHSTP system requirements.  The guidance contained in APTA RP-E-009-98 (ed. 2-13-04) – Recommended 
Practice for Wire used on Passenger Equipment and APTA RP-E-002-98 (ed. 2-13-04) – Recommended Practice for Wiring of Passenger Equipment shall be considered 
during the design of all traction and electrical equipment.  The guidance contained in EN 50155:2007 – Railway Applications – Electronic Equipment Used on Rolling Stock 
shall be considered during the design of all electronic equipment.

The electronic equipment shall not produce electrical noise that interference with trainline control, communications or with on-board or wayside signaling systems.

In addition, the following requirements shall be met:

(a) Circuit protection
The main propulsion power line shall be protected with a lightning arrestor, automatic circuit breaker, and overload relay. The lightning arrestor shall be run by the most direct 
path possible to ground with a connection to ground of not less than No. 6 AWG. These overload protection devices shall be housed in an enclosure designed specifically for 
that purpose with the arc chute vented directly to outside air.

Head end power, including trainline power distribution, shall be provided with both overload and ground fault protection.

Circuits used for purposes other than propelling the equipment shall be connected to their power source through circuit breakers or equivalent current-limiting devices.  Each 
auxiliary circuit shall be provided with a circuit breaker located as near as practical to the point of connection to the source of power for that circuit; however, such protection 
may be omitted from circuits controlling safety-critical devices.

The insulation integrity of all circuits on new equipment and vehicles shall be checked and tested per requirements set forth in APTA SS-E-001-98 (ed. 2-13-04) – Standard 
for Insulation Integrity.

The minimum safe gap and creepage distances for passenger rail vehicle circuits and cabling shall adhere to APTA RP-E-004-98 (ed. 2-13-04) – Recommended Practice for 
Gap and Creepage Distance.

All electrical equipment and enclosures shall be grounded and bonded per requirements of APTA SS-E-005-98 (ed. 2-13-04) – Standard for Grounding and Bonding.

(b) Main battery system
The qualification of storage batteries and the design of battery connectors and compartments shall conform to APTA RP-E-007-98 (ed. 2-13-04) – Recommended Practice 
for Storage Batteries and Battery Components.  In addition, the following requirements shall be met:

The main batteries shall be isolated from the cab and passenger seating areas by a non-combustible barrier.

Battery chargers shall be designed to protect against overcharging.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-08 - Traction and electrical equipment

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.43 5-08 RST_4.2.8Traction and electrical equipment Traction and electrical equipment

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.425 5-08 RST_4.2.8Traction and electrical equipment Traction and electrical equipment

RST_4.2.8 Traction and electrical equipment
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Battery circuits shall include an emergency battery cut-off switch to completely disconnect the energy stored in the batteries from the load.

If batteries are of the type to potentially vent explosive gases, the batteries shall be adequately ventilated to prevent accumulation of explosive concentrations of these gases.

(c) Power dissipation resistors
Power dissipating resistors shall be adequately ventilated to prevent overheating under worst-case operating conditions.

Power dissipation grids shall be designed and installed with sufficient isolation to prevent combustion between resistor elements and combustible material.

Power dissipation resistor circuits shall incorporate warning or protective devices for low ventilation air flow, over-temperature, and short circuit failures.

Resistor elements shall be electrically insulated from resistor frames, and the frames shall be electrically insulated from the supports that hold them.

Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.425:  
Electrical system.

The language proposed in CHSTP System Requirement 5-08 adopts the requirements of 49CFR238.425 items (a), (b), and (c).  The language proposed 
in CHSTP System Requirement 5-06.9 is equivalent to 49CFR238.425 item (d).

§ 238.425   Electrical system.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.425:  Electrical system.

The language proposed in CHSTP System Requirement 5-08 adopts the requirements of 49CFR238.425 items (a), (b), and (c).  The language proposed 
in CHSTP System Requirement 5-06.9 is equivalent to 49CFR238.425 item (d).

§ 238.425   Electrical system.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.43:  Exhaust and battery gases

The requirements set forth in 49CFR238.425 have been adopted in lieu of 49CFR229.43.  CHSTP equipment will not have internal combustion engines.  
The critieria for battery ventilation in 49CFR238.425 was adopted.

Basis of Equivalency

TSI RST_4.2.8 : 

Heading
TSI Incorporation Comment

Traction and electrical equipment
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Interfaces between other CHSTP System Requirements and this one, with comment
Traction and electrical equipment5-08 8-02<<

The interfaces with Rolling Stock shall be verified to ensure that breakers are opened and closed at the correct locations 
to ensure that separate phase sections of the OCS are not connected.

5-08 8-18.16<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50155:2007EN Railway Applications – Electronic 

RP-E-002-98APTA Recommended Practice for Wiring

RP-E-004-98APTA Recommended Practice for Gap a

RP-E-007-98APTA Recommended Practice for Storag

RP-E-009-98APTA Recommended Practice for Wire 

SS-E-001-98APTA Standard for Insulation Integrity

SS-E-005-98APTA Standard for Grounding and Bondi
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(a) Traction performance requirements:
In order to guarantee proper compatibility with other train operations, the mean minimum accelerations calculated over time on a level track shall be as set out in Table 1 
below.
(See attachment)
At the maximum service speed and on level track, the train shall still be capable of an acceleration of at least 0.05 m/s2.

For reasons of availability, traffic flow, and safe clearance of tunnels, trains shall meet all the following conditions:

—�performance shall be achieved with the nominal voltage;
—�one failed traction module shall not deprive a train of more than 25% of its rated output on a CHSTP (Class 1) train;
—�on a CHSTP (Class 1) train a single failure of power equipment feeding the traction modules shall not deprive the train of more than 50% of its traction power.

A traction module is defined as power electronic equipment feeding one or several traction motors and which is able to operate independently of the others.

Under these conditions it shall be possible for a train under normal load (as defined in CHSTP System Requirement 5-03.2) with one traction module out-of service to start on 
the maximum gradient it is likely to encounter with an acceleration of approximately 0.05 m/s2.  It shall be possible to move the train in this condition on the same gradient for 
ten minutes and to reach 60 km/h.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-08.1 - Traction performance requirements

Attachment for SR 5-08.1 . Type: Table - Calculated minimum mean accelerations

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-08.1 RST_4.2.8.1Traction performance requirements Traction performance requirements
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.8.1 : 

TSI requirements have been incorporated without any exceptions.

4.2.8.1. Traction performance requirements

In order to guarantee proper compatibility with other train operations, the mean minimum accelerations calculated over time on a level track shall be as set out in 
Table 20.

Table 20 Calculated minimum mean accelerations

 

At the maximum service speed and on level track, the train shall still be capable of an acceleration of at least 0,05 m/s2.

For reasons of availability, traffic flow, and safe clearance of tunnels, trains shall meet all the following conditions:
— Performance shall be achieved with the nominal voltage;
— One failed traction module shall not deprive a train of more than 25 % of its rated output on a Class 1 train and not more than 50 % on a Class 2 train;

TSI Incorporation Comment
Traction performance requirements
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Other Regulations / Guidance

— On a Class 1 train a single failure of power equipment feeding the traction modules shall not deprive the train of more than 50 % of its traction power.

A traction module is defined as power electronic equipment feeding one or several traction motors and which is able to operate independently of the others.

Under these conditions it shall be possible for a train under normal load (as defined in clause 4.2.3.2) with one traction module out-of service to start on the 
maximum gradient it is likely to encounter with an acceleration of approximately 0,05 m/s2. It shall be possible to move the train in this condition on the same 
gradient for ten minutes and to reach 60 km/h.

Interfaces between this CHSTP System Requirement and others, with comment
Verify train composition.5-08.1 7-02.5>>

Verify train departure.5-08.1 7-03.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Traction performance requirements.
Provides minimum mean acceleration.

5-08.1 3-14.5<<

Traction performance requirements5-08.1 8-02<<

Verify traction performance5-08.1 8-18.3<<
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(a) Traction wheel/rail adhesion requirements:
To ensure a high availability of traction, the design of the train and the calculation of its traction performance shall not make use of wheel/rail adhesion exceeding the values 
given in Table 1 below.
(See attachment)
Linear interpolation shall be made for intermediate speed values.

These figures are required only for design and calculation purposes and not for assessment of anti-slip systems.

Traction axles shall be equipped with an anti-slip system.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-08.2 - Traction wheel/rail adhesion requirements

Attachment for SR 5-08.2 . Type: Table - Max. allowed wheel/rail adhesion for Traction Performance Calculation

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-08.2 OPS_A_BCTraction wheel/rail adhesion requirements Annex B Section C - Operational Interface with Sig

RST_4.2.8.2 Traction wheel/rail adhesion requirements
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI OPS_A_BC : 

Annex B Section C - Operational Interface with Signalling and Command and Control Equipment
TSI Incorporation Comment

Annex B Section C - Operational Interface with Signalling and Command and Control Equipment

TSI RST_4.2.8.2 : 

TSI requirements have been incorporated without any exceptions.

4.2.8.2. Traction wheel/rail adhesion requirements

TSI Incorporation Comment
Traction wheel/rail adhesion requirements

Interfaces between this CHSTP System Requirement and others, with comment
Verify documentation for drivers.5-08.2 7-01.2>>

Verify train departure.5-08.2 7-03.3>>

Verify degraded operation.5-08.2 7-03.6>>
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Interfaces between other CHSTP System Requirements and this one, with comment
Traction wheel/rail adhesion requirements.
Provides maximum allowed adhesion for traction performance calculations.

5-08.2 3-14.5<<

Traction wheel/rail adhesion requirements5-08.2 8-02<<
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-08.3 - Functional and technical specification related to the electric 
power supply

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.77 5-08.3 OPS_A_HFunctional and technical specification related to the 

electric power supply
Annex H - Minimum elements relevant to 
professional competence - Driving Trains

RST_4.2.8.3 Functional and technical specification related to th

RST_4.2.8.3.1 Voltage and frequency of the power supply

RST_4.2.8.3.1.1 Power supply

RST_4.2.8.3.1.2 Energy recuperation

RST_4.2.8.3.10 Interfaces with control-command and signalling su

RST_4.2.8.3.2 Maximum power and maximum current that is per

RST_4.2.8.3.3 Power factor

RST_4.2.8.3.4 System energy disturbances

RST_4.2.8.3.4.1 Harmonic characteristics and related over-voltages

RST_4.2.8.3.4.2 Effects of DC content in AC supply

RST_4.2.8.3.5 Energy consumption measuring devices

RST_4.2.8.3.6 Rolling stock subsystem requirements linked to pa

RST_4.2.8.3.6.1 Pantograph contact force

RST_4.2.8.3.6.2 Arrangement of pantographs

RST_4.2.8.3.6.3 The pantographs shall be assembled on the roof of

RST_4.2.8.3.6.4 Pantograph lowering

RST_4.2.8.3.6.5 Quality of current collection

RST_4.2.8.3.6.6 Electrical protection coordination

RST_4.2.8.3.6.7 Running through phase separation sections

RST_4.2.8.3.6.8 Running through system separation sections

RST_4.2.8.3.6.9 Height of pantographs

RST_4.2.8.3.7 Interoperability constituent pantograph

RST_4.2.8.3.7.1 Overall design

RST_4.2.8.3.7.2 Pantograph head geometry

RST_4.2.8.3.7.3 Pantograph static contact force

RST_4.2.8.3.7.4 Working range of pantographs

RST_4.2.8.3.7.5 Current capacity
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RST_4.2.8.3.8 Interoperability constituent contact strip

RST_4.2.8.3.8.1 General

RST_4.2.8.3.8.2 Contact strip geometry

RST_4.2.8.3.8.3 Material

RST_4.2.8.3.8.4 Detection of contact strip breakage

RST_4.2.8.3.8.5 Current capacity

RST_4.2.8.3.9 Interfaces with electrification system

TCC_A_A_A1_3. Annex A Appendix 1 Section 3.6 - ERTMS/ETCS a

TCC_A_A_A1_5. Annex A Appendix 1 Section 5.1 - ERTMS/ETCS a

TCC_A_A_i_33 Annex A index 33 - List of Mandatory Specification

TCC_A_A_i_7 Annex A index 7 - List of Mandatory Specifications

229.81 OPS_A_H Annex H - Minimum elements relevant to professio

RST_4.2.8.3 Functional and technical specification related to th

RST_4.2.8.3.1 Voltage and frequency of the power supply

RST_4.2.8.3.1.1 Power supply

RST_4.2.8.3.1.2 Energy recuperation

RST_4.2.8.3.10 Interfaces with control-command and signalling su

RST_4.2.8.3.2 Maximum power and maximum current that is per

RST_4.2.8.3.3 Power factor

RST_4.2.8.3.4 System energy disturbances

RST_4.2.8.3.4.1 Harmonic characteristics and related over-voltages

RST_4.2.8.3.4.2 Effects of DC content in AC supply

RST_4.2.8.3.5 Energy consumption measuring devices

RST_4.2.8.3.6 Rolling stock subsystem requirements linked to pa

RST_4.2.8.3.6.1 Pantograph contact force

RST_4.2.8.3.6.2 Arrangement of pantographs

RST_4.2.8.3.6.3 The pantographs shall be assembled on the roof of

RST_4.2.8.3.6.4 Pantograph lowering

RST_4.2.8.3.6.5 Quality of current collection

RST_4.2.8.3.6.6 Electrical protection coordination

RST_4.2.8.3.6.7 Running through phase separation sections

RST_4.2.8.3.6.8 Running through system separation sections

RST_4.2.8.3.6.9 Height of pantographs

RST_4.2.8.3.7 Interoperability constituent pantograph
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Voltage and frequency of the power supply

Power supply
Trains shall be able to operate within the range of voltages and frequencies set forth in CHSTP System Requirement 6-02 and specified in clause 4 of EN50163:2004. 
(NOTE:  It is very likely the nominal line voltage for CHSTP will be 25 kV, 60 Hz.  EN 50163:2004 has a category 25 kV but at the 50 Hz imposed by the European grid.  
Therefore the 60 Hz frequency will be specified after discussions with the vehicle manufacturers regarding the 10 Hz difference and its effect on the vehicle electrical design, 
if any.)

Energy recuperation
The general conditions for the return of energy to the overhead contact line from regenerative braking are specified in CHSTP System Requirement 5-04.3, CHSTP System 
Requirement 6-04, and clause 12.1.1 of EN50388:2005.  Conformity assessment shall be carried out according to the requirements of EN50388:2005, clause 14.7.1.

Maximum power and maximum current that is permissible to draw from the overhead contact line
The installed power on a high-speed line determines the permissible power consumption of trains. Therefore, current limitation devices shall be installed on board as required 
in Section 7 of EN50388:2005. Conformity assessment shall be carried out in accordance EN50388:2005, clause 14.3. 

Power factor
The design data to be used for the power factor is set out in EN50388:2005, Section 6 with the following exception in yards, sidings and depots: 
The power factor of the fundamental wave shall be ≥ 0.8 under the following conditions:
— the train is hotelling with traction power switched off and all auxiliaries running
and
— the active power being drawn is greater than 200 kW.
Conformity assessment shall be carried out according to the requirements of Section 6 and clause 14.2 of EN50388:2005.

CHSTP System Requirement Text

RST_4.2.8.3.7.1 Overall design

RST_4.2.8.3.7.2 Pantograph head geometry

RST_4.2.8.3.7.3 Pantograph static contact force

RST_4.2.8.3.7.4 Working range of pantographs

RST_4.2.8.3.7.5 Current capacity

RST_4.2.8.3.8 Interoperability constituent contact strip

RST_4.2.8.3.8.1 General

RST_4.2.8.3.8.2 Contact strip geometry

RST_4.2.8.3.8.3 Material

RST_4.2.8.3.8.4 Detection of contact strip breakage

RST_4.2.8.3.8.5 Current capacity

RST_4.2.8.3.9 Interfaces with electrification system

TCC_A_A_A1_3. Annex A Appendix 1 Section 3.6 - ERTMS/ETCS a

TCC_A_A_A1_5. Annex A Appendix 1 Section 5.1 - ERTMS/ETCS a

TCC_A_A_i_33 Annex A index 33 - List of Mandatory Specification

TCC_A_A_i_7 Annex A index 7 - List of Mandatory Specifications
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System energy disturbances

Harmonic characteristics and related over-voltages on the overhead contact line
A traction unit shall not cause unacceptable overvoltages by generating harmonics. A compatibility assessment on the traction unit shall be undertaken in accordance with 
the requirements of clause 10 of EN50388:2005 to demonstrate that the traction unit does not generate harmonics beyond the defined limits.

Effects of DC content in AC supply
The AC electric traction units shall be designed so that they are immune for small DC current the value of which is specified in CHSTP System Requirement 6-24.

Rolling stock subsystem requirements linked to pantographs

Pantograph contact force
(a) Requirements for mean contact force
The mean contact force Fm is formed by the static and aerodynamic components of the contact force with dynamic correction. Fm represents a target value to be achieved in 
order to ensure current collection quality without undue arcing and to limit wear and hazards to contact strips. The mean contact force is a characteristic of the pantograph for 
given rolling stock, its position in the train consist and a given vertical extension of the pantograph. 

Rolling stock and pantographs fitted on rolling stock shall be designed to exert the mean contact force on the contact wire (at speeds above 80km/h) as described in CHSTP 
System Requirement 6-15 (Line category I, II and III).

In the case of trains with multiple pantographs simultaneously in operation, the contact force Fm for any individual pantograph shall be no higher than the value given by the 
applicable curve in CHSTP System Requirement 6-15 (for AC).

(b) Adjustment of pantograph mean contact force and integration into the Rolling Stock Sub-System 
Rolling stock shall permit adjustment of the pantograph to enable it to comply with the requirements specified in this clause. Conformity assessment shall be carried out in 
accordance with CHSTP System Requirement 6-16.2.

The pantograph shall be designed to be capable of operating with a mean contact force value (Fm) of the target curves as defined in CHSTP System Requirement 6-15. To 
ensure that Rolling Stock and its operating pantograph are suitable for its intended lines of operation, assessment of the mean contact force shall include measurements 
according to the CHSTP’s requirements as follows: 

For every line on which the train is intended to be operated, tests shall be undertaken at the range of nominal contact wire heights, and, up to the maximum speed.

For these tests, the speed shall be increased from 150 km/h to the maximum speed with intermediate steps not greater than 50 km/h each for the maximum and minimum 
height. The minimum number of speed levels for CHSTP (Class 1) Rolling Stock is 5 steps.  No tests are required for intermediate heights of the same category of line.

The Rolling Stock Register shall state the maximum successfully tested operating speed for the Rolling Stock/Pantograph combination for each of the line categories and for 
the range of heights of the OCL for this line and therefore define the operating range Rolling Stock.

(c) Pantograph dynamic contact force
The requirements on dynamic contact force are set out in CHSTP System Requirement 6-16.

Arrangement of pantographs
Trains shall be designed to be able to move from one power supply system or from one phase section to an adjacent one without bridging either system or phase separation 
sections. It is permissible for more than one pantograph to be simultaneously in contact with the overhead contact line equipment. Figure 3 illustrates the requirements for 
arrangement of pantographs. (NOTE:  The diagram shows the pantograph arrangement with the knuckle of the right hand car in the same direction as the left hand car.  In 
practice, all cars will be built the same in a train so the knuckles should be facing the left hand car pantographs)
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In accordance with the maximum train length, the maximum spacing between the first and last pantograph (L1) shall be less than 400 m in order to negotiate the specified 
types of separation sections. Where more than two pantographs are simultaneously in contact with the overhead contact line, the spacing between any pantograph and the 
third consecutive one marked as (L2) shall be more than 143 m. The spacing between any two consecutive pantographs in contact with the overhead contact line shall be 
greater than 8m for these specified types of separation sections.

The CHSTP trainset pantograph arrangement shall comply with the requirements of CHSTP System Requirement 6-19. 

If the spacing between any pantographs does not meet the previous requirement then there shall be an operational rule to lower pantographs to permit trains to negotiate 
separation sections.

The number of pantographs and their spacing shall be selected taking into consideration the requirements of current collection performance (as defined in CHSTP System 
Requirement 6-16). The intermediate pantograph may be arranged at any position 

When operating on AC power systems, trains with multiple pantographs shall not have electrical links between the pantographs in use.

Where the spacing of consecutive pantographs is less than the spacing shown in CHSTP System Requirement 6-19 rolling stock shall demonstrate by testing that, for the 
overhead contact line equipment defined in CHSTP System Requirements 6-01 through 6-25, the current collection quality, as defined in CHSTP System Requirement 6-
16.1, is met for the poorest performing pantograph. 

(See attached)

Insulation of pantograph from the vehicle
The pantographs shall be assembled on the roof of the vehicles and insulated from earth. The insulation shall be adequate for all system voltages. References for data to be 
verified are in EN50163:2004, clause 4, for system voltages and EN50124-1:2001, Table A2, for insulation coordination requirements.

Pantograph lowering
CHSTP rolling stock shall be equipped with a device that lowers the pantograph in case of a failure meeting the requirements of EN50206-1:1998, clause 4.9. The CHSTP 
rolling stock shall lower the pantograph in a period meeting the requirements of EN50206-1:1998, clause 4.8 and to the dynamic insulating distance according to EN 
50119:2001 table 9 either by initiation by the driver or in response to control-command signals. The pantograph shall lower to the housed position in less than 10 seconds.

Conformity assessment shall be made in accordance with the requirements of EN50206-1: 1998, clauses 6.3.2 and 6.3.3.

Quality of current collection
In normal operation the quality of current collection shall meet the requirements of CHSTP System Requirement 6-16. The conformity assessment shall be made with a 
reference catenary. Definition of a reference catenary remains an open point in the High Speed Energy TSI. 

NQ, the percentage of arcing duration, is defined in CHSTP System Requirement 6-16. If, in the event of a failure of the normal operating pantograph, continued operation at 
normal speed using a backup pantograph is required, the value of NQ shall not exceed 0.5. If operation at normal speed is not required, the train shall operate at such a 
speed that maintains the normal value of NQ.

Electrical protection coordination
Electrical protection coordination design shall comply with the requirements detailed in clause 11 of EN50388:2005.  Conformity assessment shall be carried out according to 
the requirements of clause 14.6 of EN50388:2005.

Running through phase separation sections
Trains intended to operate on lines that are fitted with control-command and signaling devices that communicate the requirements of separation sections on a line to trains 
shall be fitted with systems able to receive this information from these devices.

For CHSTP trains, the subsequent actions shall be triggered automatically. 
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As a minimum, these devices shall enable power consumption (both traction and auxiliaries, and for the no load current of the transformer) to be automatically brought to 
zero and the main circuit breaker opened before the traction unit enters a separation section, without the intervention of the driver. On leaving the separation section, the 
devices shall cause the main circuit breaker to be closed and power consumption to be resumed.

Additionally, where phase separation sections require pantographs on a train to be lowered and subsequently raised, these additional actions are permitted to be 
automatically initiated. These functions shall respond to input signals from the control-command and signaling subsystem.

Running through system separation sections
The available options for running through system separation sections are described in CHSTP System Requirement 6-22.2 and 6-22.3.

Before running through system separation sections the traction unit’s main circuit breaker shall be opened. 

When pantographs are not lowered from the contact wire, only those electric circuits on the traction units, which instantaneously conform to the power supply system at the 
pantograph, may remain connected. After running through a system separation section, a traction unit shall detect the new system voltage at the pantograph. The 
modification of the configuration of traction equipment shall be made either automatically or manually.

Height of pantographs
The installation of a pantograph on a traction unit shall allow interaction with contact wires at heights between 4 800 mm (15.75 ft) and 6 500 mm (21.33 ft) above rail level.  

Interoperability constituent pantograph

Overall design
The pantograph shall meet the specified performance as far as maximum running speed and current carrying capacity are concerned. Pantograph requirements are specified 
in clause 4 of EN50206-1:1998. 

Requirements on dynamic behavior and quality of current collection shall be assessed in accordance with CHSTP System Requirement 6-16.2.

Pantograph head geometry
Pantograph heads with the same principal dimensions shall be used on all categories of lines.  The profile of the pantograph head shall be as depicted in Figure 4.

(See attached)

1. Horn made of insulating material (projected length 200mm)
2. Minimum length of the contact strip 800 mm
3. Conducting range of collector head 1 200 mm
4. Pantograph head length 1 600 mm

Pantograph heads fitted with contact strips having independent suspensions shall remain compliant to the overall profile with a static contact force of 70N applied to the 
middle of the head. The permissible value for pantograph head skew is defined in EN 50367:2006 clause 5.2.

Contact between contact wire and pantograph head is possible outside the contact strips and within the whole conducting range over limited line sections under adverse 
conditions (e.g. coincidence of vehicle swaying and high winds).

Pantograph static contact force
The static contact force is the vertical contact force exerted upward by the pantograph head on the contact wire and caused by the pantograph-raising device, whilst the 
pantograph is raised and the vehicle is at standstill.

The static contact force exerted by the pantograph on the contact wire, as defined in EN50206-1:1998 clause 3.3.5, shall be adjustable within the range of 40N to 120N for 
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AC supply systems.

The pantographs and their mechanisms that provide the necessary contact forces shall ensure that a pantograph is capable of being used on overhead line equipment 
compliant to the CHSTP energy system requirements. 

For details and assessment, reference shall be made to EN 50206-1:1998, clause 6.3.1

Working range of pantographs
Pantographs shall have a working range of at least 1 700 mm. Conformity assessment shall be made in accordance with the requirements of clauses 4.2 and 6.2.3 of EN 
50206-1: 1998.

Current capacity
Pantographs shall be designed for the rated current to be transmitted to the vehicles. The manufacturer shall state the rated current. An analysis shall demonstrate that the 
pantograph is able to carry the rated current.  Conformity assessment shall be made in accordance with the requirements of clause 6.13 of EN50206-1:1998.

Interoperability constituent contact strip
General
Contact strips are the replaceable parts of the pantograph head, which are in direct contact with the contact wire and as a consequence, are prone to wear. Conformity 
assessment shall be carried out in accordance with the requirements of clauses 5.2.2 to 5.2.4, 5.2.6 and 5.2.7 of EN50405:2006.

Contact strip geometry
The length of the contact strips is defined in Figure 4.

Material
The material used for the contact strips shall be mechanically and electrically compatible with the contact wire material (as specified in CHSTP System Requirement 6-11), in 
order to avoid excessive abrasion of the surface of the contact wires, thereby minimizing wear of both contact wires and contact strips.

Plain carbon or carbon impregnated with additive material shall be used in interaction with contact wires made from copper or copper alloys. Contact strip material shall 
comply with clause 6.2 of EN 50367: 2006.

Detection of contact strip breakage
Contact strips shall be designed so that any damage that is sustained which is likely to damage the contact wire initiates the automatic lowering device.  Conformity 
assessment shall be carried out in accordance with the requirements of EN50405:2006 clause 5.2.5.

Current capacity
The material and cross-section of contact strips shall be selected according to the maximum current requirement. The rated current shall be stated by the manufacturer. Type 
tests shall demonstrate the conformity as specified in clause 5.2 of EN50405:2006.

Contact strips shall be capable of transmitting the current drawn by traction units at standstill. Conformity assessment shall be carried out in accordance with EN50405:2006 
clause 5.2.1.

Attachment for SR 5-08.3 . Type: Figure - Figure 3 - Arrangement of Pantographs
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Not used

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-08.3 . Type: Figure - Figure 4 - profile of pantograph head
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TSI Sections addressed by this CHSTP System Requirement

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.77:  Current collectors

The language proposed in CHSTP System Requirement 5-08.3 is equivalent to the requirements of 49CFR229.77.  The CHSTP System Requirement for 
section 5-08.3, states that the CHSTP rolling stock shall be equipped with a device that lowers the pantograph in case of a failure meeting the 
requirements of EN50206-1:1998, clause 4.9. The CHSTP rolling stock shall lower the pantograph in a period meeting the requirements of EN50206-
1:1998, clause 4.8 and to the dynamic insulating distance according to EN 50119:2001 table 9 either by initiation by the driver or in response to control-
command signals. The pantograph shall lower to the housed position in less than 10 seconds.  EN50206-1 Section 4.8 states that the pantograph housing 
force shall prevent the pantograph from raising from the housed position at all speeds up to maximum speed of the vehicle. 
§ 229.77   Current collectors.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.81:  Emergency pole; shoe insulation

This section may not apply.  System Requirement 5-08.3 already sets provisions for a device that shall be able to lower the pantograph.
Basis of Equivalency

TSI OPS_A_H : 

Annex H - Minimum elements relevant to professional competence - Driving Trains
TSI Incorporation Comment

Annex H - Minimum elements relevant to professional competence - Driving Trains
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TSI RST_4.2.8.3 : 

TSI requirements have been incorporated without any exceptions.  The language referencing particular sections of the 2006 High Speed Energy TSI has been 
replaced with the appropriate CHSTP System Requirement.

TSI requirements have been incorporated without any exceptions.  The language referencing particular sections of the 2006 High Speed Energy TSI has been 
replaced with the appropriate CHSTP System Requirement.
4.2.8.3. Functional and technical specification related to the electric power supply 
The electrical characteristics of rolling stock which interface with the energy subsystem shall be considered
under the following headings:
— The voltage and frequency variations in the power supply,
— The maximum power that can be drawn from the overhead contact line,
— The power factor of the alternating current supply,
— The short over voltages generated by the operation of rolling stock,
— The electromagnetic interference, see clause 4.2.6.6,
— The other functional interfaces quoted in clause 4.2.8.3.7.

4.2.8.3.1. Voltage and frequency of the power supply
4.2.8.3.1.1. Power supply
Trains shall be able to operate within the range of voltages and frequencies as given in clause 4.2.2 of the High Speed Energy TSI 2006 and specified in clause 
4 of EN50163:2004.
4.2.8.3.1.2. Energy recuperation
The general conditions for the return of energy to the overhead contact line from regenerative braking are specified in clause 4.2.4.3 of this TSI and in the clause 
12.1.1 of EN50388:2005.  Conformity assessment shall be carried out according to the requirements of EN50388:2005, clause 14.7.1.

4.2.8.3.2. Maximum power and maximum current that is permissible to draw from the overhead contact line
The installed power on a high-speed line determines the permissible power consumption of trains. Therefore, current limitation devices shall be installed on 
board as required in Section 7 of EN50388:2005. Conformity assessment shall be carried out in accordance EN50388:2005, clause 14.3. For DC systems, the 
current at standstill shall be limited to the values specified in clause 4.2.20 of the High Speed Energy TSI 2006.

4.2.8.3.3. Power factor
The design data to be used for the power factor is set out in EN50388:2005, Section 6 with the following exception in yards, sidings and depots: 
The power factor of the fundamental wave shall be ≥ 0,8 under the following conditions:
— the train is hotelling with traction power switched off and all auxiliaries running
and
— the active power being drawn is greater than 200 kW.
Conformity assessment shall be carried out according to the requirements of Section 6 and clause 14.2 of EN50388:2005.

4.2.8.3.4. System energy disturbances
4.2.8.3.4.1. Harmonic characteristics and related over-voltages on the overhead contact line
A traction unit shall not cause unacceptable overvoltages by generating harmonics. A compatibility assessment on the traction unit shall be undertaken in 
accordance with the requirements of clause 10 of EN50388:2005, that demonstrates that the traction unit does not generate harmonics beyond the defined limits.
4.2.8.3.4.2. Effects of DC content in AC supply
The AC electric traction units shall be designed so that they are immune for small DC current the value of which is specified in clause 4.2.24 of the High-Speed 
Energy TSI 2006.

4.2.8.3.5. Energy consumption measuring devices
If energy consumption measuring devices are to be installed on board trains, one device shall be used which shall be able to function in all Member States. The 

TSI Incorporation Comment
Functional and technical specification related to the electric power supply
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specification of this device remains an open point. 

4.2.8.3.6. Rolling stock subsystem requirements linked to pantographs
4.2.8.3.6.1. Pantograph contact force
(a) Requirements for mean contact force
The mean contact force Fm is formed by the static and aerodynamic components of the contact force with dynamic correction. Fm represents a target value to 
be achieved in order to ensure current collection quality without undue arcing and to limit wear and hazards to contact strips. The mean contact force is a 
characteristic of the pantograph for given rolling stock, its position in the train consist and a given vertical extension of the pantograph. 

Rolling stock and pantographs fitted on rolling stock shall be designed to exert the mean contact force on the contact wire (at speeds above 80km/h) described 
in the following figures according to their intended use:

AC systems: Figure 4.2.15.1 of the High-Speed Energy TSI:2006 (Line category I, II and III)

DC systems: Figure 4.2.15.2 of the High-Speed Energy TSI:2006.

In the case of trains with multiple pantographs simultaneously in operation, the contact force Fm for any individual pantograph shall be no higher than the value 
given by the applicable curve in Figure 4.2.15.1 of the High-Speed Energy TSI:2006 (for AC) or Figure 4.2.15.2 (for DC).

(b) Adjustment of pantograph mean contact force and integration into the Rolling Stock Sub-System 
Rolling stock shall permit adjustment of the pantograph to enable it to comply with the requirements specified in this clause. Conformity assessment shall be 
carried out in accordance with the High Speed Energy TSI 2006 clause 4.2.16.2.4.

The pantograph shall be designed to be capable of operating with a mean contact force value (Fm) of the target curves as defined in clause 4.2.15 of the High 
Speed Energy TSI 2006. To ensure that Rolling Stock and its operating pantograph are suitable for its intended lines of operation, assessment of the mean 
contact force shall include measurements according to the applicants requirements as follows: For every line category as defined in Table 4.2.9 of the High 
Speed Energy TSI 2006 on which the train is intended to be operated tests shall be undertaken
— at the range of nominal contact wire heights
and
— up to a maximum speed

as applied for by the manufacturer, railway undertaking or their authorized representatives established within the Community, which asks for assessment.

For these tests, the speed shall be increased from 150 km/h to the maximum speed with intermediate steps not greater than 50 km/h each for the maximum and 
minimum height. The minimum number of speed levels for Class 1 Rolling Stock is 5 steps and for Class 2 Rolling Stock 3 steps. No tests are required for 
intermediate heights of the same category of line.

The Rolling Stock Register shall state the maximum successfully tested operating speed for the Rolling Stock/Pantograph combination for each of the line 
categories and for the range of heights of the OCL for this line and therefore define the operating range Rolling Stock.

Every Member State shall notify relevant Reference Lines on which assessment can be accomplished. Where available, High Speed Energy TSI 2006 compliant 
lines shall be selected as Reference Lines.

(c) Pantograph dynamic contact force
The requirements on dynamic contact force are set out in clause 4.2.16 of the High Speed Energy TSI:2006.

4.2.8.3.6.2. Arrangement of pantographs
Trains shall be designed to be able to move from one power supply system or from one phase section to an adjacent one without bridging either system or 
phase separation sections. It is permissible for more than one pantograph to be simultaneously in contact with the overhead contact line equipment. Figure 3 
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illustrates the requirements for arrangement of pantographs.

In accordance with the maximum train length, the maximum spacing between the first and last pantograph (L1) shall be less than 400 m in order to negotiate the 
specified types of separation sections. Where more than two pantographs are simultaneously in contact with the overhead contact line, the spacing between any 
pantograph and the third consecutive one marked as (L2) shall be more than 143 m. The spacing between any two consecutive pantographs in contact with the 
overhead contact line shall be greater than 8m for these specified types of separation sections.

If the spacing between any pantographs does not meet the previous requirement then there shall be an operational rule to lower pantographs to permit trains to 
negotiate separation sections.

The number of pantographs and their spacing shall be selected taking into consideration the requirements of current collection performance (as defined in 
clause 4.2.16 of the High Speed Energy TSI 2006). The intermediate pantograph may be arranged at any position 

When operating on AC power systems, trains with multiple pantographs shall not have electrical links between the pantographs in use.

Where the spacing of consecutive pantographs is less than the spacing shown in table 4.2.19 of the High Speed Energy TSI:2006 rolling stock shall 
demonstrate by testing that, for the overhead contact line equipment defined in section 4.2 of the High Speed Energy TSI 2006, the current collection quality as 
defined in clause 4.2.16.1 of the Energy TSI 2006 is met for the poorest performing pantograph. 

 

4.2.8.3.6.3. Insulation of pantograph from the vehicle
The pantographs shall be assembled on the roof of the vehicles and insulated from earth. The insulation shall be adequate for all system voltages. References 
for data to be verified are in EN50163:2004, clause 4, for system voltages and EN50124-1:2001, Table A2, for insulation coordination requirements.

4.2.8.3.6.4. Pantograph lowering
Rolling stock shall be equipped with a device that lowers the pantograph in case of a failure meeting the requirements of EN50206-1:1998, clause 4.9. Rolling 
stock shall lower the pantograph in a period meeting the requirements of EN50206-1:1998, clause 4.8 and to the dynamic insulating distance according to EN 
50119:2001 table 9 either by initiation by the
driver or in response to control-command signals. The pantograph shall lower to the housed position in less than 10 seconds.

Conformity assessment shall be made in accordance with the requirements of EN50206-1: 1998, clauses 6.3.2 and 6.3.3.

4.2.8.3.6.5. Quality of current collection
In normal operation the quality of current collection shall meet the requirements of clause 4.2.16 of the High Speed Energy TSI 2006. The conformity 
assessment shall be made with a reference catenary. Definition of a reference catenary remains an open point in the High Speed Energy TSI. NQ, the 
percentage of arcing duration, is defined in clause 4.2.16 of the High Speed Energy TSI 2006 If, in the event of a failure of the normal operating pantograph, 
continued operation at normal speed using a backup pantograph is required, the value of NQ shall not exceed 0,5. If operation at normal speed is not required, 
the train shall operate at such a speed that maintains the normal value of NQ.

4.2.8.3.6.6. Electrical protection coordination
Electrical protection coordination design shall comply with the requirements detailed in clause 11 of EN50388:2005.
Conformity assessment shall be carried out according to the requirements of clause 14.6 of EN50388:2005.

4.2.8.3.6.7. Running through phase separation sections
Trains intended to operate on lines that are fitted with control-command and signaling devices that communicate the requirements of separation sections on a 
line to trains shall be fitted with systems able to receive this information from these devices.
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For Class 1 trains operating on such the subsequent actions shall be triggered automatically. For Class 2 trains operating on such lines, the action is not 
required to be automatic, but the traction-unit shall monitor for the intervention of the driver, and if necessary act.

As a minimum, these devices shall enable power consumption (both traction and auxiliaries, and for the no load current of the transformer) to be automatically 
brought to zero and the main circuit breaker opened before the traction unit enters a separation section, without the intervention of the driver. On leaving the 
separation section, the devices shall cause the main circuit breaker to be closed and power consumption to be resumed.

Additionally, where phase separation sections require pantographs on a train to be lowered and subsequently raised, these additional actions are permitted to be 
automatically initiated. These functions shall respond to input signals from the control-command and signaling subsystem.

4.2.8.3.6.8. Running through system separation sections
The available options for running through system separation sections are described in clauses 4.2.22.2 and 4.2.22.3 of the High Speed Energy TSI 2006.

Before running through system separation sections the traction unit’s main circuit breaker shall be opened. 

When pantographs are not lowered from the contact wire, only those electric circuits on the traction units, which instantaneously conform to the power supply 
system at the pantograph, may remain connected. After running through a system separation section, a traction unit shall detect the new system voltage at the 
pantograph. The modification of the configuration of traction equipment shall be made either automatically or manually.

4.2.8.3.6.9. Height of pantographs
The installation of a pantograph on a traction unit shall allow interaction with contact wires at heights between 4 800 mm and 6 500 mm above rail level.

4.2.8.3.7. Interoperability constituent pantograph
4.2.8.3.7.1. Overall design
Pantographs are devices for collecting currents from one or more contact wires, and for transmitting the current to the traction unit on which they are mounted. 
They are designed to allow vertical movement of the pantograph head. The pantograph head carries the contact strips and their mountings. The ends of the 
pantograph head are formed by down-turned horns.

The pantograph shall meet the specified performance as far as maximum running speed and current carrying capacity are concerned. Pantograph requirements 
are specified in clause 4 of EN50206-1:1998. 

Requirements on dynamic behavior and quality of current collection shall be assessed in accordance with the High Speed Energy TSI 2006 clause 4.2.16.2.2.

4.2.8.3.7.2. Pantograph head geometry
Pantograph heads with the same principal dimensions shall be used on all categories of lines for AC and DC systems. The length and the conducting range of 
the pantograph head and the profile are defined to achieve interoperability. The profile of the pantograph head shall be as depicted in Figure 4.

 

1. Horn made of insulating material (projected length 200mm)
2. Minimum length of the contact strip 800 mm
3. Conducting range of collector head 1 200 mm
4. Pantograph head length 1 600 mm

Pantograph heads fitted with contact strips having independent suspensions shall remain compliant to the overall profile with a static contact force of 70N 
applied to the middle of the head. The permissible value for pantograph head skew is defined in EN 50367:2006 clause 5.2.

Contact between contact wire and pantograph head is possible outside the contact strips and within the whole conducting range over limited line sections under 
adverse conditions, e.g. coincidence of vehicle swaying and high winds.
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4.2.8.3.7.3. Pantograph static contact force
The static contact force is the vertical contact force exerted upward by the pantograph head on the contact wire and caused by the pantograph-raising device, 
whilst the pantograph is raised and the vehicle is at standstill.

The static contact force exerted by the pantograph on the contact wire, as defined in EN50206-1:1998 clause 3.3.5, shall be adjustable within the following 
ranges:
— 40N to 120N for AC supply systems,
— 50 N to 150N for DC supply systems,
The pantographs and their mechanisms that provide the necessary contact forces shall ensure that a pantograph is capable of being used on overhead line 
equipment compliant to the High Speed Energy TSI 2006. 

For details and assessment, reference shall be made to EN 50206-1:1998, clause 6.3.1

4.2.8.3.7.4. Working range of pantographs
Pantographs shall have a working range of at least 1 700 mm. Conformity assessment shall be made in accordance with the requirements of clauses 4.2 and 
6.2.3 of EN 50206-1: 1998.

4.2.8.3.7.5. Current capacity
Pantographs shall be designed for the rated current to be transmitted to the vehicles. The manufacturer shall state the rated current. An analysis shall 
demonstrate that the pantograph is able to carry the rated current.

Conformity assessment shall be made in accordance with the requirements of clause6.13of EN50206-1:1998.

4.2.8.3.8. Interoperability constituent contact strip
4.2.8.3.8.1. General
Contact strips are the replaceable parts of the pantograph head, which are in direct contact with the contact wire and as a consequence, are prone to wear. 
Conformity assessment shall be carried out in accordance with the requirements of clauses 5.2.2 to 5.2.4, 5.2.6 and 5.2.7 of EN50405:2006.

4.2.8.3.8.2. Contact strip geometry
The length of the contact strips is defined in Figure 4.

4.2.8.3.8.3. Material
The material used for the contact strips shall be mechanically and electrically compatible with the contact wire material (as specified in 4.2.11 of the High Speed 
Energy TSI 2006), in order to avoid excessive abrasion of the surface of the contact wires, thereby minimizing wear of both contact wires and contact strips.

Plain carbon or carbon impregnated with additive material shall be used in interaction with contact wires made from copper or copper alloys. Contact strip 
material shall comply with clause 6.2 of EN 50367: 2006.

4.2.8.3.8.4. Detection of contact strip breakage
Contact strips shall be designed so that any damage that is sustained which is likely to damage the contact wire initiates the automatic lowering device.

Conformity assessment shall be carried out in accordance with the requirements of EN50405:2006 clause 5.2.5.

4.2.8.3.8.5. Current capacity
The material and cross-section of contact strips shall be selected according to the maximum current requirement.

The rated current shall be stated by the manufacturer. Type tests shall demonstrate the conformity as
specified in clause 5.2 of EN50405:2006.
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Contact strips shall be capable of transmitting the current drawn by traction units at standstill. Conformity assessment shall be carried out in accordance with 
EN50405:2006 clause 5.2.1.

4.2.8.3.9. Interfaces with electrification system
For electrically powered trains, the principal interface elements between the rolling stock and the energy subsystems are defined in the High-Speed Energy and 
Rolling Stock TSIs.

They are as follows:
— The maximum power that can be drawn from the overhead contact line [see clause 4.2.8.3.2 of this TSI and clause 4.2.3 of the High Speed Energy TSI 2006]
— The maximum current that can be drawn at standstill [see clause 4.2.8.3.2 of this TSI and clause 4.2.20 of the High Speed Energy TSI 2006]
— The voltage and the frequency of the power supply [see clause 4.2.8.3.1.1 of this TSI and clause 4.2.2 of the High Speed Energy TSI 2006]
— Over-voltages generated on the overhead line by harmonics [see clause 4.2.8.3.4 of this TSI and clause 4.2.25 of the High Speed Energy TSI 2006]
— Electrical protection measures [see clause 4.2.8.3.6.6 of this TSI and clause 4.2.23 of the High Speed Energy TSI 2006]
— The arrangement of the pantographs [see clause 4.2.8.3.6.2 of this TSI and clauses 4.2.19, 4.2.21 and 4.2.22 of the High Speed Energy TSI 2006]
— Running through phase separation sections [see clause 4.2.8.3.6.7 of this TSI and clause 4.2.21 of the High Speed Energy TSI 2006]
— Running through system separation sections [see clause 4.2.8.3.6.8 of this TSI and clause 4.2.22 of the High Speed Energy TSI 2006]
— Pantograph contact force [see clause 4.2.8.3.6.1 of this TSI and clause 4.2.14, and 4.2.15 of the High Speed Energy TSI 2006]
— Power factor [see clause 4.2.8.3.3 of this TSI and clause 4.2.3 of the High Speed Energy TSI 2006] 
— Regenerative braking [see clause 4.2.8.3.1.2] defined in clause 4.2.4 of the High Speed Energy TSI 2006.
— Pantograph head geometry [see clause 4.2.8.3.7.2 of this TSI and clause 4.2.13 of the High Speed Energy TSI 2006]
— Dynamic behavior of pantographs and quality of current collection [see clause 4.2.8.3.6.5 of this TSI and clause 4.2.16 of the High Speed Energy TSI 2006

4.2.8.3.10. Interfaces with control-command and signaling subsystem
The minimum impedance between pantograph and wheels of the rolling stock is specified in clause 3.6.1 of Annex A Appendix 1 of the Control-Command and 
Signaling TSI 2006.

TSI RST_4.2.8.3.1 : 

See RST_4.2.8.3
TSI Incorporation Comment

Voltage and frequency of the power supply

TSI RST_4.2.8.3.1.1 : 

See RST_4.2.8.3
TSI Incorporation Comment

Power supply

TSI RST_4.2.8.3.1.2 : 

See RST_4.2.8.3
TSI Incorporation Comment

Energy recuperation

TSI RST_4.2.8.3.10 : 

See RST_4.2.8.3
TSI Incorporation Comment

Interfaces with control-command and signalling subsystem
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TSI RST_4.2.8.3.2 : 

See RST_4.2.8.3
TSI Incorporation Comment

Maximum power and maximum current that is permissible to draw from the overhead contact line

TSI RST_4.2.8.3.3 : 

See RST_4.2.8.3
TSI Incorporation Comment

Power factor

TSI RST_4.2.8.3.4 : 

See RST_4.2.8.3
TSI Incorporation Comment

System energy disturbances

TSI RST_4.2.8.3.4.1 : 

See RST_4.2.8.3
TSI Incorporation Comment

Harmonic characteristics and related over-voltages on the overhead contact line

TSI RST_4.2.8.3.4.2 : 

See RST_4.2.8.3
TSI Incorporation Comment

Effects of DC content in AC supply

TSI RST_4.2.8.3.5 : 

See RST_4.2.8.3
TSI Incorporation Comment

Energy consumption measuring devices

TSI RST_4.2.8.3.6 : 

See RST_4.2.8.3
TSI Incorporation Comment

Rolling stock subsystem requirements linked to pantographs

TSI RST_4.2.8.3.6.1 : 

See RST_4.2.8.3
TSI Incorporation Comment

Pantograph contact force

TSI RST_4.2.8.3.6.2 : 

See RST_4.2.8.3
TSI Incorporation Comment

Arrangement of pantographs

TSI RST_4.2.8.3.6.3 : 

See RST_4.2.8.3
TSI Incorporation Comment

The pantographs shall be assembled on the roof of the vehicles and insulated from earth. The insulation shall
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TSI RST_4.2.8.3.6.4 : 

See RST_4.2.8.3
TSI Incorporation Comment

Pantograph lowering

TSI RST_4.2.8.3.6.5 : 

See RST_4.2.8.3
TSI Incorporation Comment

Quality of current collection

TSI RST_4.2.8.3.6.6 : 

See RST_4.2.8.3
TSI Incorporation Comment

Electrical protection coordination

TSI RST_4.2.8.3.6.7 : 

See RST_4.2.8.3
TSI Incorporation Comment

Running through phase separation sections

TSI RST_4.2.8.3.6.8 : 

See RST_4.2.8.3
TSI Incorporation Comment

Running through system separation sections

TSI RST_4.2.8.3.6.9 : 

See RST_4.2.8.3
TSI Incorporation Comment

Height of pantographs

TSI RST_4.2.8.3.7 : 

See RST_4.2.8.3
TSI Incorporation Comment

Interoperability constituent pantograph

TSI RST_4.2.8.3.7.1 : 

See RST_4.2.8.3
TSI Incorporation Comment

Overall design

TSI RST_4.2.8.3.7.2 : 

See RST_4.2.8.3
TSI Incorporation Comment

Pantograph head geometry

TSI RST_4.2.8.3.7.3 : 

See RST_4.2.8.3
TSI Incorporation Comment

Pantograph static contact force
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TSI RST_4.2.8.3.7.4 : 

See RST_4.2.8.3
TSI Incorporation Comment

Working range of pantographs

TSI RST_4.2.8.3.7.5 : 

See RST_4.2.8.3
TSI Incorporation Comment

Current capacity

TSI RST_4.2.8.3.8 : 

See RST_4.2.8.3
TSI Incorporation Comment

Interoperability constituent contact strip

TSI RST_4.2.8.3.8.1 : 

See RST_4.2.8.3
TSI Incorporation Comment

General

TSI RST_4.2.8.3.8.2 : 

See RST_4.2.8.3
TSI Incorporation Comment

Contact strip geometry

TSI RST_4.2.8.3.8.3 : 

See RST_4.2.8.3
TSI Incorporation Comment

Material

TSI RST_4.2.8.3.8.4 : 

See RST_4.2.8.3
TSI Incorporation Comment

Detection of contact strip breakage

TSI RST_4.2.8.3.8.5 : 

See RST_4.2.8.3
TSI Incorporation Comment

Current capacity

TSI RST_4.2.8.3.9 : 

See RST_4.2.8.3
TSI Incorporation Comment

Interfaces with electrification system

TSI TCC_A_A_A1_3.6

Annex A Appendix 1 Section 3.6 - ERTMS/ETCS and ERTMS/GSM-R operating rules
TSI Incorporation Comment

Annex A Appendix 1 Section 3.6 - ERTMS/ETCS and ERTMS/GSM-R operating rules
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Other Regulations / Guidance

TSI TCC_A_A_A1_5.1

Annex A Appendix 1 Section 5.1 - ERTMS/ETCS and ERTMS/GSM-R operating rules
TSI Incorporation Comment

Annex A Appendix 1 Section 5.1 - ERTMS/ETCS and ERTMS/GSM-R operating rules

TSI TCC_A_A_i_33 : 

Annex A index 33 - List of Mandatory Specifications
TSI Incorporation Comment

Annex A index 33 - List of Mandatory Specifications

TSI TCC_A_A_i_7 : 

Annex A index 7 - List of Mandatory Specifications
TSI Incorporation Comment

Annex A index 7 - List of Mandatory Specifications

Interfaces between this CHSTP System Requirement and others, with comment
Rolling stock functional and technical specification related to the electric power supply - INTERFACE TO BE 
CONFIRMED

5-08.3 6-10>>

Rolling stock functional and technical specification related to the electric power supply - INTERFACE TO BE 
CONFIRMED

5-08.3 6-11>>

Rolling stock functional and technical specification related to the electric power supply (Pantograph static contact 
force) - INTERFACE TO BE CONFIRMED

5-08.3 6-14>>

Dynamic behavior and quality of current collection5-08.3 6-16>>

Rolling stock functional and technical specification related to the electric power supply (Pantograph contact force)5-08.3 6-17>>

Current capacity of the overhead contact line system: AC and DC systems, trains in motion5-08.3 6-18>>

Pantograph spacing used for the design of the overhead contact line5-08.3 6-19>>

Rolling stock functional and technical specification related to the electric power supply – INTERFACE TO BE 
CONFIRMED

5-08.3 6-02>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 50119CEN Railway applications – Fixed instal

EN 50124-1CEN Railway applications – Insulation c

EN 50163CEN Railway applications – Supply vota

EN 50206-1 - PantograpCENELEC EN Pantographs: characteristics and t Addressed

EN 50367CEN Railway application – Current colle

EN 50388CEN Railway application – Power suppl

EN 50405CEN Railway applications – Current coll
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Current capacity, DC systems, trains at standstill5-08.3 6-20>>

Phase separation sections5-08.3 6-21>>

System separation sections5-08.3 6-22>>

Electrical Protection Coordination Arrangements5-08.3 6-23>>

Effects of DC operation on AC systems5-08.3 6-24>>

Harmonics and Dynamic Effects
A traction unit shall not cause unacceptable overvoltages by generating harmonics. A compatibility assessment on the 
traction unit shall be undertaken in accordance with the requirements of clause 10 of EN50388:2005, that demonstrates 
that the traction unit does not generate harmonics beyond the defined limits (Refer to Rolling Stock TSI, Clause 
4.2.8.3.4.1)

5-08.3 6-25>>

Rolling stock functional and technical specification related to the electric power supply (maximum power and maximum 
current) -  INTERFACE TO BE CONFIRMED

5-08.3 6-03>>

Functional and technical specification related to the electric power supply (Pantograph head geometry) - INTERFACE 
TO BE CONFIRMED

5-08.3 6-09.2>>

Rolling stock functional and technical specification related to the electric power supply (Arrangement of pantographs) - 
INTERFACE TO BE CONFIRMED
Rolling stock functional and technical specification related to the electric power supply (Quality of current collection) – 
INTERFACE TO BE CONFIRMED

5-08.3 6-16.2>>

Rolling stock functional and technical specification related to the electric power supply (Quality of current collection) - 
INTERFACE TO BE CONFIRMED

5-08.3 6-16.1>>

Rolling stock functional and technical specification related to the electric power supply (Energy recuperation) - 
INTERFACE TO BE CONFIRMED

5-08.3 6-04>>

Overhead contact line5-08.3 6-09>>

Overall design5-08.3 6-09.1>>

Description of the line and the relevant lineside equipment associated with the lines worked over5-08.3 7-01.2>>

Degraded operation5-08.3 7-03.6>>

On-board ETCS functionality5-08.3 8-02>>

Track-side ETCS functionality5-08.3 8-03>>

Mean contact force5-08.3 6-15>>

Interfaces between other CHSTP System Requirements and this one, with comment
The installed power on a high-speed line determines the permissible power consumption of trains. Therefore current 
limitation devices shall be installed on board as required in Section 7 of EN50388:2005. Conformity assessment shall be 
carried out in accordance with EN50388:2005, clause 14.3 (See High Speed Rolling Stock TSI Clause 4.2.8.3.21)

5-08.3 6-18<<

Rolling stock functional and technical specification related to the electric power supply (Arrangement of pantographs) – 
INTERFACE TO BE CONFIRMED

5-08.3 6-19<<

Rolling stock functional and technical specification related to the electric power supply (Electrical protection 
coordination) – INTERFACE TO BE CONFIRMED

5-08.3 6-23<<
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Rolling stock functional and technical specification related to the electric power supply (Effect of DC operation on AC 
systems) INTERFACE TO BE CONFIRMED

5-08.3 6-24<<

Rolling stock functional and technical specification related to the electric power supply – INTERFACE TO BE 
CONFIRMED

5-08.3 6-10<<
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Refer to CHSTP System Requirements 5-09.1, 5-09.2, 5-09.3, 5-09.4, 5-09.5, 5-09.6, 5-09.7, and 5-09.8.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09 - Servicing

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09 RST_4.2.9Servicing Servicing

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None
Basis of Equivalency

TSI RST_4.2.9 : 

Heading
TSI Incorporation Comment

Servicing

Interfaces between this CHSTP System Requirement and others, with comment
Verify fixed installations for servicing trains.5-09 3-26>>
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(a) General:
Servicing and minor repairs necessary to ensure a safe return journey shall be able to be carried out on parts of the network distant from the vehicles’ home base.

Trains shall be capable of being stabled, with no crew onboard, with power supply from the catenary or auxiliary power supply maintained for lighting, air conditioning, 
refrigerated cabinets, etc.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.1 - General

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.1 RST_4.2.9.1General General

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.9.1 : 

TSI requirements have been incorporated without any exceptions.

4.2.9.1. General

Servicing and minor repairs necessary to ensure a safe return journey shall be able to be carried out on parts of the network distant from the vehicles’ home 
base, including whilst stabled on a foreign network.

Trains shall be capable of being stabled, with no crew onboard, with power supply from the catenary or auxiliary power supply maintained for lighting, air 
conditioning, refrigerated cabinets, etc.

TSI Incorporation Comment
General



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-09.2 - Train external cleaning facilities

Page 684 of 982

(a) Train external cleaning facilities:
It shall be possible for the front windows of drivers’ cabs to be cleaned both from the ground and from platform heights of 550 mm and 760 mm using suitable (with particular 
regard to health and safety aspects) cleaning equipment, in all stations and facilities at which the trains call or are stabled.

It shall be possible for the speed at which the train passes through the train washing plant to be adapted to suit each washing plant, i.e. between 2 and 6 km/h.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.2 - Train external cleaning facilities

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.2 RST_4.2.9.2Train external cleaning facilities Train external cleaning facilities

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49 CFR.
Basis of Equivalency

TSI RST_4.2.9.2 : 

TSI requirements have been incorporated without any exceptions.

4.2.9.2. Train external cleaning facilities

TSI Incorporation Comment
Train external cleaning facilities

Interfaces between this CHSTP System Requirement and others, with comment
Verify train external cleaning facilities5-09.2 3-26.2>>
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(a) On board discharge system:
The design of the toilet discharge system shall allow sealed toilets (using clear or recycled water) to be emptied at sufficient intervals, so that the emptying operations can be 
performed on a scheduled basis at designated depots.

The following connections on the rolling stock are interoperability constituents.

—�the 3″ evacuation nozzle (Inner part) is defined in Figure 1 below;
—�the flushing connection for the toilet tank (Inner part), the use of which is optional, is defined in Figure 2 below.
(See attachment)
(b) Mobile discharge trolleys:
Mobile discharge trolleys are interoperability constituents.

Mobile toilet discharge installations shall be compatible with the characteristics of at least one on board discharge system (using clean or recycled water).

Mobile discharge trolleys shall perform all of the following functions:

—�discharge;
—�suction (the limit value for the suction vacuum is set at 0.2 bar);
—�rinsing (only applies to retention toilet discharge equipment);
—�pre-loading or filling with additive (only applies to retention toilet discharge equipment).

The connections on the discharge trolleys (3″ for emptying and 1″ for rinsing) and their seals shall comply with Figures 3 and 4 below.
(See attachment)

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.3 - Toilet discharge system

Attachment for SR 5-09.3 . Type: Figure - 3" Evacuation Nozzle (Inner Part)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.3 RST_4.2.9.3Toilet discharge system Toilet discharge system

RST_4.2.9.3.1 On board discharge system

RST_4.2.9.3.2 Mobile discharge trolleys
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Attachment for SR 5-09.3 . Type: Figure - 1" Optional Flushing Connection for the Toilet Pan (Inner Part)
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Attachment for SR 5-09.3 . Type: Figure - Discharge Trolley Connections & Seals
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-09.3 . Type: Figure - 3" Evacuation Connection & 1" Flushing Connection (Outer Part)
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.9.3 : 

TSI requirements have been incorporated without any exceptions.

4.2.9.3. Toilet discharge system

TSI Incorporation Comment
Toilet discharge system

TSI RST_4.2.9.3.1 : 

4.2.9.3.1. On board discharge system

The design of the toilet discharge system shall allow sealed toilets (using clear or recycled water) to be emptied at sufficient intervals, so that the emptying 
operations can be performed on a scheduled basis at designated depots.

The following connections on the rolling stock are interoperability constituents.
— The 3″ Evacuation nozzle (Inner part) is defined in Annex M VI Figure M VI.1.
— The flushing connection for the toilet tank (Inner part), the use of which is optional, is defined in Annex M VI Figure M VI.2.

TSI Incorporation Comment
On board discharge system

TSI RST_4.2.9.3.2 : 

4.2.9.3.2. Mobile discharge trolleys

Mobile discharge trolleys are interoperability constituents.

Mobile toilet discharge installations shall be compatible with the characteristics of at least one on board discharge system (using clean or recycled water).

Mobile discharge trolleys shall perform all of the following functions:
— Discharge,
— Suction (the limit value for the suction vacuum is set at 0,2 bar),
— Rinsing (only applies to retention toilet discharge equipment),
— Pre-loading or filling with additive (only applies to retention toilet discharge equipment),

The connections on the discharge trolleys (3″ for emptying and 1″ for rinsing) and their seals shall comply with figures M IV.1 and M IV.2 respectively of Annex M 
IV.

TSI Incorporation Comment
Mobile discharge trolleys
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(a) Train interior cleaning:
A 110/220 V, 60 Hz electrical power supply connection shall be provided in each coach for powering industrial cleaning equipment.  This power shall be available 
simultaneously in all the coaches of a trainset.  Electric power sockets inside the train shall be spaced such that no part of the coach that needs to be cleaned is more than 
12 meters from one of the sockets.

(b) Electrical sockets:
CHSTP trains shall contain and utilize North American standard plugs and sockets for industrial cleaning equipment.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.4 - Train interior cleaning

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.4 RST_4.2.9.4Train interior cleaning Train interior cleaning

RST_4.2.9.4.1 General

RST_4.2.9.4.2 Electrical sockets

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.9.4 : 

The language proposed in CHSTP System Requirement 5-09.4 is equivalent to TSI Section 4.2.9.4.  The language has been changed to adopt U.S. electrical 
requirements.

TSI Incorporation Comment
Train interior cleaning

TSI RST_4.2.9.4.1 : 

4.2.9.4.1. General

A 3 000 VA at 230V, 50Hz electrical power supply connection shall be provided in each coach for powering industrial cleaning equipment. This power shall be 
available simultaneously in all the coaches of a trainset. Electric power sockets inside the train shall be spaced such that no part of the coach that needs to be 
cleaned is more than 12 metres from one of the sockets.

TSI Incorporation Comment
General
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Other Regulations / Guidance

TSI RST_4.2.9.4.2 : 

4.2.9.4.2. Electrical sockets

The interior electrical sockets shall be compatible with plugs that are compliant to CEE 7 Standard Sheet VII (16 A-250 V, compare Figure 5).

Figure 5 Plug according to CEE 7 Standard Sheet VII (not all dimensions shown)

TSI Incorporation Comment
Electrical sockets
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Water restocking equipment

General

CHSTP trainsets shall be supplied with drinking water.  Its mode of operation shall ensure that water delivered at the last element of the fixed part of these installations 
complies with the EPA Regulations and California Health and Safety Code for water intended for human consumption.

Water filling adapter
The water filling adapters are interoperability constituents, which are defined in Figure 1 below:

(See attachment)

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.5 - Water restocking equipment

Attachment for SR 5-09.5 . Type: Figure - Water Filling Adapter

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.5 RST_4.2.9.5Water restocking equipment Water restocking equipment

RST_4.2.9.5.1 General

RST_4.2.9.5.2 Water filling adapter
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Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49 CFR.
Basis of Equivalency

TSI RST_4.2.9.5 : 

TSI requirements have been incorporated without any exceptions.

4.2.9.5. Water restocking equipment

TSI Incorporation Comment
Water restocking equipment

TSI RST_4.2.9.5.1 : 

4.2.9.5.1. General

New equipment for water supply on the interoperable network shall be supplied with drinking water in accordance with Directive 98/83/EC, and its mode of 
operation shall ensure that water delivered at the last element of the fixed part of these installations complies with the quality specified by this same Directive for 
water intended for human consumption.

TSI Incorporation Comment
General

TSI RST_4.2.9.5.2 : 

4.2.9.5.2. Water filling adapter

The water filling adapters are interoperability constituents, which are defined in Annex M V.

TSI Incorporation Comment
Water filling adapter
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Interfaces between other CHSTP System Requirements and this one, with comment
Water restocking equipment5-09.5 3-41<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

40 CFR 141EPA National Primary Drinking Water 
Regulations

http://www.access.gpo.gov/nara/cfr/waisidx_02/40cfr141_0
2.html

California Health and 
Safety Code Section 
114205-114242

Mobile Water and Wastewater 
Tanks

http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=hsc&group=114001-
115000&file=114205-114242

California Health and 
Safety Code Section 
116270-116293

Pure and Safe Drinking Water http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=hsc&group=116001-
117000&file=116270-116293

California Health and 
Safety Code, Sections 
111070 - 111198

Bottled, vended, hauled and 
processed water

http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=hsc&group=111001-
112000&file=111070-111198

California Health and 
Safety Code, Sections 
114189-114195

CHAPTER 7.  Water, Plumbing, 
and Waste
      Article 1.  Water

http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=hsc&group=114001-
115000&file=114189-114195
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(a) Sand restocking equipment:
Sandboxes are normally filled during scheduled maintenance operations in specialized workshops in charge of trainset maintenance.  However, if required, sand meeting 
CHSTP specifications for this use shall be made available to fill sand boxes so that rolling stock can continue in commercial service until it returns to its maintenance center.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.6 - Sand restocking equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.6 RST_4.2.9.6Sand restocking equipment Sand restocking equipment

TCC_A_A_A1 Annex A Appendix 1 - Train Detection Systems Ch

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.9.6 : 

TSI requirements have been incorporated without any exceptions.

4.2.9.6. Sand restocking equipment

Sandboxes are normally filled during scheduled maintenance operations in specialised workshops in charge of trainset maintenance. However, if required, sand 
meeting local specifications for this use shall be made available to fill sand boxes so that rolling stock can continue in commercial service until it returns to its 
maintenance center.

TSI Incorporation Comment
Sand restocking equipment

TSI TCC_A_A_A1 : 

Verify Annex A Appendix 1 - Train Detection Systems Characteristics Necessary To Be Compatible With Rolling
TSI Incorporation Comment

Annex A Appendix 1 - Train Detection Systems Characteristics Necessary To Be Compatible With Rolling Stock
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(a) Special requirements for stabling of trains:
Rolling stock shall be designed so that:

—�periodic monitoring is not necessary when stabled and connected electrically to an electrical supply system;
—�it can be configured for different functional levels (e.g. standby, preparation, etc.);
—�an absence of voltage does not damage any rolling stock constituent.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.7 - Special requirements for stabling of trains

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.7 RST_4.2.9.7Special requirements for stabling of trains Special requirements for stabling of trains

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.9.7 : 

TSI requirements have been incorporated without any exceptions.

4.2.9.7. Special requirements for stabling of trains

Rolling stock shall be designed so that:
— Periodic monitoring is not necessary when stabled and connected electrically to an electrical supply system,
— It can be configured for different functional levels (e.g. standby, preparation, etc.),
— An absence of voltage does not damage any rolling stock constituent,

TSI Incorporation Comment
Special requirements for stabling of trains
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Refueling equipment is not applicable to CHSTP as the trainsets shall be powered by an overhead contact system.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-09.8 - Refueling equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-09.8 RST_4.2.9.8Refueling equipment Refuelling equipment

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.9.8 : 

The language proposed in TSI Requirement 4.2.9.8 is not applicable to the CHSTP.  CHSTP trains are electrified.

4.2.9.8. Refuelling equipment

Open point

TSI Incorporation Comment
Refuelling equipment
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Refer to CHSP System Requirements 5-10.1, 5-10.2, 5-10.3, 5-10.4, and 5-10.5.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-10 - Maintenance

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI RST_4.2.10 : 

Heading
TSI Incorporation Comment

Maintenance
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CHSTP rolling stock requirements shall be as follows:

(a) Responsibilities:
All maintenance activities undertaken on rolling stock shall be performed in accordance with the provisions of the CHSTP System Requirements for rolling stock.

All maintenance shall be undertaken in accordance with the maintenance file applicable to the rolling stock.

The maintenance file shall be managed in accordance with the provisions specified in CHSTP System Requirement 5-10.3.

After delivery of the rolling stock by the supplier, and acceptance thereof, a single entity shall assume responsibility for the management of changes affecting the design 
integrity, for the maintenance of the rolling stock and for the management of the maintenance file.

The rolling stock register shall state the entity responsible for the maintenance of the rolling stock and the management of the maintenance file.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-10.1 - Responsibilities

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-10.1 RST_4.2.10.1Responsibilities Responsibilities

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.10.1 : 

TSI requirements have been incorporated without any exceptions.

4.2.10.1. Responsibilities

All maintenance activities undertaken on rolling stock shall be performed in accordance with the provisions of this TSI.

All maintenance shall be undertaken in accordance with the maintenance file applicable to the rolling stock.

The maintenance file shall be managed in accordance with the provisions specified in this TSI.

After delivery of the rolling stock by the supplier, and acceptance thereof, a single entity shall assume responsibility for the management of changes affecting the 

TSI Incorporation Comment
Responsibilities
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Other Regulations / Guidance

design integrity, for the maintenance of the rolling stock and for the management of the maintenance file.

The rolling stock register shall state the entity responsible for the maintenance of the rolling stock and the management of the maintenance file.
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CHSTP rolling stock requirements shall be as follows:

(a) The maintenance file:
The maintenance file shall be composed of:
—�the maintenance design justification file; and
—�the maintenance documentation.

(b) The maintenance design justification file:
The maintenance design justification file:
—�describes the methods used to design the maintenance;
—�describes the tests, investigations, calculations carried out to design the maintenance;
—�gives the relevant data used for this purpose and justifies its origin;
—�describes the resources needed for the maintenance of rolling stock.

This file shall contain:
—�name and department of the manufacturer and/or the entity undertaking responsible for the maintenance file;
—�precedents, principles and methods used to design the maintenance of the vehicle;
—�utilization profile (Limits of the normal utilization of the vehicle (e.g. km/month, climatic limits, authorized types of loads etc.) taken into account for the design of the 
maintenance);
—�tests, investigations, calculations carried out;
—�relevant data used to design the maintenance and origin of these data (return of experience, tests, etc);
—�responsibility and traceability of the design process (name, skills and position of the author and approver of each document);
—�resources needed for the maintenance (e.g. required time for inspections, replacement of parts, life time of components etc.).

(c) The maintenance documentation:
The maintenance documentation consists of all the documents necessary to carry out the management and execution of the maintenance of the vehicle. It shall be 
composed of the following:
—�component hierarchy and functional description: The hierarchy sets up the boundaries of the rolling stock by listing all the items belonging to the product structure of that 
rolling stock and using an appropriate number of discrete levels. The last item shall be a replaceable unit;
—�schematic circuit diagrams, connection diagrams and wiring diagrams;
—�parts list: Containing the technical descriptions of the spare parts (replaceable units) in order to allow identification and procurement of the correct spares;
—�safety/interoperability-relevant limits: For the safety/interoperability relevant components or parts according to the CHSTP requirements for rolling stock, this document 
shall give the measurable limits not to be exceeded in service (to include operation in degraded mode). Safety critical data relating to the maintenance schedule of the 
vehicle shall be included in the rolling stock register;
—�where components or systems are subject to specific legal obligations these obligations shall be listed.
—�maintenance plan
—�list, schedule and criteria of all planned preventative maintenance operations;

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-10.2 - The maintenance file

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-10.2 RST_4.2.10.2The maintenance file The maintenance file

RST_4.2.10.2.1 The maintenance design justification file

RST_4.2.10.2.2 The Maintenance Documentation
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—�list and criteria of conditional preventative maintenance operations;
—�list of relevant corrective maintenance operations;
—�maintenance operations depending on specific conditions of use.

The level of the maintenance operations shall be described.

Some maintenance operations like overhauls and very heavy repairs may not be able to be defined at the moment when the vehicle is put into service. In this case, the 
responsibility and the procedures to define such maintenance operations shall be described.
—�maintenance manuals and leaflets
For each maintenance operation listed in the maintenance plan, the manual explains the list of the tasks to be carried out. 

Where maintenance tasks are common to different operations or common to different vehicles it is permissible to explain them in specific maintenance leaflets.

The manuals and leaflets shall contain the following information:
—�specific tools and facilities including service software;
—�standardized or statutory specific staff competencies required (welding, non destructive testing …);
—�general requirements relative to mechanical, electrical, fabrication and other engineering competencies;
—�occupational and operational health and safety provisions (including applicable legislation appertaining to the controlled use of substances hazardous to health and safety)
—�environmental provisions;
—�details of the task to be carried out as a minimum:
—�disassembly/assembly instructions;
—�maintenance criteria;
—�checks and tests;
—�tools and materials required to undertake the task;
—�consumables required to undertake the task;
—�personal protective safety equipment;
—�necessary tests and procedures to be undertaken after each maintenance operation before putting into service;
—�traceability and records;
—�troubleshooting (fault diagnosis) manual including functional and schematic diagrams of the systems.

Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.10.2 : 

TSI requirements have been incorporated without any exceptions.

4.2.10.2. The maintenance file

TSI Incorporation Comment
The maintenance file
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The maintenance file shall be composed of
— the maintenance design justification file and
— the maintenance documentation.

TSI RST_4.2.10.2.1 : 

4.2.10.2.1. The maintenance design justification file

The maintenance design justification file
— describes the methods used to design the maintenance
— describes the tests, investigations, calculations carried out to design the maintenance
— gives the relevant data used for this purpose and justifies its origin
— describes the resources needed for the maintenance of rolling stock.

This file shall contain:
— Name and department of the manufacturer and/or the railway undertaking responsible for the maintenance file.
— Precedents, principles and methods used to design the maintenance of the vehicle.
— Utilisation profile (Limits of the normal utilisation of the vehicle (e.g. km/month, climatic limits, authorized types of loads etc.) taken into account for the design 
of the maintenance).
— Tests, investigations, calculations carried out.
— Relevant data used to design the maintenance and origin of these data (return of experience, tests …).
— Responsibility and traceability of the design process (name, skills and position of the author and approver of each document).
— Resources needed for the maintenance (e.g. required time for inspections, replacement of parts, life time of components etc.)

TSI Incorporation Comment
The maintenance design justification file
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TSI RST_4.2.10.2.2 : 

4.2.10.2.2. The Maintenance Documentation
�
The maintenance documentation consists of all the documents necessary to carry out the management and execution of the maintenance of the vehicle. It shall 
be composed of the following:
— Component hierarchy and functional description: The hierarchy sets up the boundaries of the rolling stock by listing all the items belonging to the product 
structure of that rolling stock and using an appropriate number of discrete levels. The last item shall be a replaceable unit.
— Schematic circuit diagrams, connection diagrams and wiring diagrams
— Parts List: Containing the technical descriptions of the spare parts (replaceable units) in order to allow identification and procurement of the correct spares.
— Safety/interoperability-relevant limits: For the safety/interoperability relevant components or parts according to this TSI, this document shall give the 
measurable limits not to be exceeded in service (to include operation in degraded mode). Safety critical data (see Directive 96/48/EC as modified by Directive 
2004/50/EC Article 14(5)e) relating to the maintenance schedule of the vehicle shall be included in the rolling stock register.
— European legal obligations: Where components or systems are subject to specific European legal obligations these obligations shall be listed.
— Maintenance plan
— List, schedule and criteria of all planned preventative maintenance operations,
— List and criteria of conditional preventative maintenance operations,
— List of relevant corrective maintenance operations,
— Maintenance operations depending on specific conditions of use.

The level of the maintenance operations shall be described.

Note: Some maintenance operations like overhauls and very heavy repairs may not be able to be defined at the moment when the vehicle is put into service. In 
this case, the responsibility and the procedures to define such maintenance operations shall be described.

— Maintenance manuals and leaflets
For each maintenance operation listed in the maintenance plan, the manual explains the list of the tasks to be carried out. 

Where maintenance tasks are common to different operations or common to different vehicles it is permissible to explain them in specific maintenance leaflets.

The manuals and leaflets shall contain the following information:
— Specific tools and facilities including service software
— Standardised or statutory specific staff competencies required (welding, non destructive testing …)
— General requirements relative to mechanical, electrical, fabrication and other engineering competencies.
— Occupational and operational health and safety provisions (including applicable legislation appertaining to the controlled use of substances hazardous to 
health and safety).
— Environmental provisions
— Details of the task to be carried out as a minimum:
— Disassembly/assembly instructions
— Maintenance criteria
— Checks and tests
— Tools and materials required to undertake the task
— Consumables required to undertake the task
— Personal protective safety equipment
— Necessary tests and procedures to be undertaken after each maintenance operation before putting into service.
— Traceability and records.
— Troubleshooting (fault diagnosis) manual including functional and schematic diagrams of the systems

TSI Incorporation Comment
The Maintenance Documentation
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Other Regulations / Guidance
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CHSTP rolling stock requirements shall be as follows:

(a) Management of the maintenance file:
The maintenance file shall be supplied with the first train or vehicle of a series, either by the manufacturer or/and the railway undertaking and submitted to the processes, as 
specified in (b) below, before putting into service.  This section does not apply to prototypes when they are being used for evaluation purposes.

After putting the first train or vehicle of a series into service the railway undertaking is responsible for the management of the maintenance file appertaining to rolling stock for 
which it has management responsibility relative to the provisions specified.  This includes a process of regular review of the maintenance file to ensure compliance with the 
essential requirements.

The maintenance file shall be managed in accordance with the processes defined in the certified safety management system of the railway undertaking.

In the case where railway undertakings carry out maintenance on the rolling stock they use, the railway undertaking shall ensure processes are in place to manage the 
maintenance and operational integrity of the rolling stock, including:

—�information in the rolling stock register;
—�asset management, including records of all maintenance undertaken and due on the rolling stock (which shall be subject to specified retention periods for differing levels of
archive storage);
—�software where relevant;
—�procedures for the receipt and processing of specific information related to the operational integrity of rolling stock, arising as a result from any circumstance including but 
not limited to operational or maintenance incidents, that have a potential to affect the safety integrity of rolling stock;
—�procedures for the identification, generation and dissemination of specific information related to the operational integrity of rolling stock, arising as a result from any 
circumstance including but not limited to operational or maintenance incidents, with a potential to affect the safety integrity of rolling stock, and which is identified during any 
maintenance activity;
—�operational duty profiles of rolling stock (including but not limited to total miles travelled);
—�processes for the protection and validation of such systems.

The safety management system of the railway undertaking shall demonstrate that suitable maintenance arrangements are in place, thereby ensuring on-going compliance 
with the essential requirements and the requirements of, but not limited to, CHSTP System Requirement 5-10.2.

In the case of entities other than the railway undertaking using rolling stock, being responsible for the maintenance of this rolling stock, the railway undertaking using the 
rolling stock shall ascertain that all relevant maintenance processes are in place and are actually applied.  This process shall also be suitably described within the safety 
management system of the railway undertaking.

The entity responsible for the maintenance of the rolling stock shall ensure that reliable information about maintenance processes and data are available for the operating 
railway undertaking, and shall demonstrate on request of the operating railway undertaking that these processes ensure the compliance of the CHSTP rolling stock 
requirements.

(b) Assessment of maintenance:

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-10.3 - Management of the maintenance file.

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-10.3 RST_4.2.10.3Management of the maintenance file. Management of the maintenance file.

RST_6.2.4 Assessment of Maintenance
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A notified body shall be presented with the maintenance file, which forms part of the technical file and shall only verify that the information contained in the maintenance file is 
per according to CHSTP System Requirement 5-10.2.  The notified body is not required to verify the information contained.

Not used.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.10.3 : 

The language proposed in CHSTP System Requirement 5-10.3 is equivalent to TSI Section 4.2.10.3.

4.2.10.3. Management of the maintenance file.

The maintenance file shall be supplied with the first train or vehicle of a series, either by the manufacturer or/and the railway undertaking and submitted to the 
processes as specified in clause 6.2.4 of this TSI, before putting into service. This section does not apply to prototypes when they are being used for evaluation 
purposes.

After putting the first train or vehicle of a series into service the railway undertaking is responsible for the management of the maintenance file appertaining to 
rolling stock for which it has management responsibility relative to the provisions specified within this TSI. This includes a process of regular review of the 
maintenance file to ensure compliance with the essential requirements.

The maintenance file shall be managed in accordance with the processes defined in the certified safety management system of the railway undertaking.

In the case where railway undertakings carry out maintenance on the rolling stock they use, the railway undertaking shall ensure processes are in place to 
manage the maintenance and operational integrity of the rolling stock, including:
— Information in the rolling stock register,
— Asset Management, including records of all maintenance undertaken and due on the rolling stock (which shall be subject to specified retention periods for 
differing levels of archive storage).
— Software where relevant.
— Procedures for the receipt and processing of specific information related to the operational integrity of rolling stock, arising as a result from any circumstance 
including but not limited to operational or maintenance incidents, that have a potential to affect the safety integrity of rolling stock.
— Procedures for the identification, generation and dissemination of specific information related to the operational integrity of rolling stock, arising as a result 
from any circumstance including but not limited to operational or maintenance incidents, with a potential to affect the safety integrity of rolling stock, and which is 
identified during any maintenance activity.
— Operational duty profiles of rolling stock. (Including but not limited to total kilometres travelled).
— Processes for the protection and validation of such systems.
In accordance with the provisions of Directive 2004/49 Annex III, the safety management system of the railway undertaking shall demonstrate that suitable 
maintenance arrangements are in place, thereby ensuring on-going compliance with the essential requirements and the requirements of this TSI including the 
requirements of the maintenance file.

TSI Incorporation Comment
Management of the maintenance file.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement RST 5-10.3 - Management of the maintenance file.

Page 709 of 982

Other Regulations / Guidance

In the case of entities other than the railway undertaking using rolling stock, being responsible for the maintenance of this rolling stock, the railway undertaking 
using the rolling stock shall ascertain that all relevant maintenance processes are in place and are actually applied. This process shall also be suitably described 
within the safety management system of the railway undertaking.

The entity responsible for the maintenance of the rolling stock shall ensure that reliable information about maintenance processes and data specified to be made 
available in the TSIs are available for the operating railway undertaking, and shall demonstrate on request of the operating railway undertaking that these 
processes ensure the compliance of the rolling stock with the Essential Requirements of Directive 96/48/EC as modified by Directive 2004/50/EC.

TSI RST_6.2.4 : 

The language proposed in CHSTP System Requirement 5-10.3 adopts the requirements of TSI Section 6.2.4.

6.2.4. Assessment of maintenance

TSI Incorporation Comment
Assessment of Maintenance
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CHSTP System Requirement RST 5-10.4 - Management of maintenance information.
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CHSTP rolling stock requirements shall be as follows:

(a) Management of maintenance information:
The entity responsible for the maintenance of rolling stock shall ensure that it has processes for the management of, and secured access rights to, information relative to the 
management, maintenance and operational integrity of rolling stock.  Other parties operationally involved in this process shall provide the required maintenance information.  
This information shall include:

—�rolling stock register;
—�configuration management information;
—�maintenance management information systems including records of all maintenance undertaken and maintenance, due on rolling stock, for which it is responsible (which 
shall be subject to specified time periods for differing levels of archive storage);
—�management procedures for the receipt and processing of specific information relative to the operational integrity of rolling stock including operational and/or maintenance 
incidents with a potential to affect the safety integrity of rolling stock;
—�management procedures for the identification, generation and dissemination of specific information relative to the operational integrity of rolling stock, including operational
and/or maintenance incidents, with a potential to affect the safety integrity of rolling stock, and which is identified during any maintenance activity including repair of parts;
—�operational duty profiles of rolling stock (e.g. miles).
—�security management processes for protection and validation of the information systems.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-10.4 - Management of maintenance information.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 5-10.4 RST_4.2.10.4Management of maintenance information. Management of maintenance information.

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No equivalency was found in 49CFR.
Basis of Equivalency

TSI RST_4.2.10.4 : 

TSI requirements have been incorporated without any exceptions.

4.2.10.4. Management of maintenance information.

The entity responsible for the maintenance of rolling stock shall ensure that it has processes for the management of, and secured access rights to, information 
relative to the management, maintenance and operational integrity of rolling stock. Other parties operationally involved in this process shall provide the required 
maintenance information. This information shall include:

TSI Incorporation Comment
Management of maintenance information.
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Other Regulations / Guidance

— rolling stock register.
— Configuration management information
— Maintenance management information systems including records of all maintenance undertaken and maintenance, due on rolling stock, for which it is 
responsible (which shall be subject to specified time periods for differing levels of archive storage).
— Management procedures for the receipt and processing of specific information relative to the operational integrity of rolling stock including operational and/or 
maintenance incidents with a potential to affect the safety integrity of rolling stock.
— Management procedures for the identification, generation and dissemination of specific information relative to the operational integrity of rolling stock, 
including operational and/or maintenance incidents, with a potential to affect the safety integrity of rolling stock, and which is identified during any maintenance 
activity including repair of parts.
— Operational duty profiles of rolling stock (e.g. kilometres).
— Security management processes for protection and validation of the information systems.
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CHSTP rolling stock requirements shall be as follows:

(a) Implementation of the maintenance:
The railway undertaking shall schedule rosters so that each train returns at staggered intervals to designated bases where the major maintenance operations will be carried 
out at frequencies compatible with the design and reliability of high-speed trains.

When a train is in a degraded state, the conditions under which some repair work can be undertaken to allow its safe return to a designated base and the special operating 
conditions shall be agreed, case by case, between the infrastructure managers and the railway undertaking.

Not used.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-10.5 - Implementation of the maintenance

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI RST_4.2.10.5 : 

The language proposed in CHSTP System Requirement 5-10.5 is equivalent to TSI Section 4.2.10.5.

4.2.10.5. Implementation of the maintenance

The railway undertaking shall schedule rosters so that each train returns at staggered intervals to designated bases where the major maintenance operations will 
be carried out at frequencies compatible with the design and reliability of high-speed trains.

When a train is in a degraded state, the conditions under which some repair work can be undertaken to allow its safe return to a designated base and the special 
operating conditions shall be agreed, case by case, between the infrastructure managers and the railway undertaking or by a document as required by clause 
4.2.1

TSI Incorporation Comment
Implementation of the maintenance
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(a) Level boarding:
The design of CHSTP trainsets shall be coordinated with the boarding platform design such that the horizontal gap between a car door at rest and the platform shall be no 
greater than 3 inches (76 mm) and the height of the car floor shall be within plus or minus 5/8 inch (16 mm) of the platform height under all normal passenger load conditions. 
Vertical alignment may be accomplished by car suspension or other suitable means of meeting the requirement. 

(See attachment)

(e) Doorways:
Clear width: At least one doorway, on each side of the car from which passengers board, of each car are required to be accessible, and at least one adjacent doorway into 
coach passenger compartments shall have a minimum clear opening width of 32 inches (815 mm).  Doorways at ends of cars connecting two adjacent cars shall have a clear 
opening width of 32 inches (815 mm) to permit wheelchair and mobility aid users to enter into a single-level dining car, if available.

Passageway: Doorways required to be accessible by the clear width requirement above shall permit access by persons using mobility aids and shall have an unobstructed 
passageway at least 32 inches (815 mm) wide leading to mobility aid seating locations. In cars where such doorways require passage through a vestibule, such vestibule 
shall have a minimum width of 42 inches (1065 mm) (see Figure 3). 

(See attachment)

Signals: If doors to the platform close automatically or from a remote location, auditory and visual warning signals shall be provided to alert passengers of closing doors.

Signage: The International Symbol of Accessibility shall be displayed on the exterior of all doors complying with this section unless all cars and doors are accessible and are 
not marked by the access symbol (see Figure 4). Appropriate signage shall also indicate which accessible doors are adjacent to an accessible restroom, if applicable.

(See attachment)

(f) Restrooms:
Accessible restrooms shall be provided in single-level rail passenger coaches and food services cars adjacent to the accessible seating locations. Accessible restrooms are 
required in dining and lounge cars only if restrooms are provided for other passengers.

If a restroom is provided for the general public, an accessible restroom shall also be provided and shall be designed, so as to allow a person using a wheelchair or mobility 
aid to enter and use such restroom, as specified below:
—�the minimum clear floor area shall be 35 inches (890 mm) by 60 inches (1525 mm). Permanently installed fixtures may overlap this area a maximum of 6 inches (150 mm),
if the lowest portion of the fixture is a minimum of 9 inches (230 mm) above the floor, and may overlap a maximum of 19 inches (483 mm), if the lowest portion of the fixture is 
a minimum of 29 inches (737 mm) above the floor. Fixtures shall not interfere with access to and use of the water closet. Fold-down or retractable seats or shelves may 
overlap the clear floor space at a lower height provided they can be easily folded up or moved out of the way;
—�the height of the water closet shall be 17 inches (432 mm) to 19 inches (483 mm) measured to the top of the toilet seat. Seats shall not be sprung to return to a lifted 
position;
—�a grab bar at least 24 inches (610 mm) long shall be mounted behind the water closet, and a horizontal grab bar at least 40 inches (1015 mm) long shall be mounted on at 
least one side wall, with one end not more than 12 inches (305 mm) from the back wall, at a height between 33 inches (383 mm) and 36 inches (915 mm) above the floor;
—�faucets and flush controls shall be operable with one hand and shall not require tight grasping, pinching, or twisting of the wrist. The force required to activate controls shal

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement RST - 5-15 - ADA Accessibility Requirements for Rolling Stock
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be no greater than 5 lbf (22.2 N). Controls for flush valves shall be mounted no more than 44 inches (1118 mm) above the floor;
—�doorways on the end of the enclosure, opposite the water closet, shall have a minimum clear opening width of 32 inches (815 mm). Doorways on the side wall shall have a
minimum clear opening width of 39 inches (991 mm). Door latches and hardware shall be operable with one hand and shall not require tight grasping, pinching, or twisting of 
the wrist.

Restrooms required to be accessible shall be in close proximity to at least one seating location for persons using mobility aids and shall be connected to such a space by an 
unobstructed path having a minimum width of 32 inches (815 mm).

(g) Interior circulation, handrails and stanchions:
Where provided, handrails or stanchions within the passenger compartment shall be placed to permit sufficient turning and maneuvering space for wheelchairs and other 
mobility aids to reach a seating location. The diameter or width of the gripping surface of interior handrails and stanchions shall be 1 1/4 inches (32 mm) to 1 1/2 inches (38 
mm) or shall provide an equivalent gripping surface. Handrails shall be placed to provide a minimum 1 1/2 inches (38 mm) knuckle clearance from the nearest adjacent 
surface.

Where provided, handrails and stanchions shall also be sufficient to permit safe boarding, on-board circulation, seating and standing assistance, and alighting by persons 
with disabilities.

(h) Floors, steps and thresholds:
Floor surfaces on aisles, step treads and areas where wheelchair and mobility aid users are to be accommodated shall be slip-resistant.

All step edges and thresholds shall have a band of color(s) running the full width of the step or threshold which contrasts from the step tread and riser or adjacent floor, either 
light-on-dark or dark-on-light.

(i) Public information system:
Each car shall be equipped with a public address system permitting transportation system personnel, or recorded or digitized human speech messages, to announce stations 
and provide other passenger information. Alternative systems or devices which provide equivalent access are also permitted.

(b) Lighting:
Any doorway or stepwell shall have, when the door is open, at least 2 foot-candles (21.5 lux) of illumination measured on the door threshold, step tread, ramp, bridge plate or 
lift platform.

(c) Accessibility:
CHSTP single-level dining and lounge cars shall have at least one connecting doorway with a 32 inch (815 mm) clear opening connected to a car accessible to persons 
using wheelchairs or mobility aids, and at least one space complying with the requirements for wheelchair or mobility aid spaces, to provide table service to a person who 
wishes to remain in the wheelchair, and space to fold and store a wheelchair for a person who wishes to transfer to an existing seat.

CHSTP bi-level dining and lounge cars shall have doors on the lower level, on each side of the car from which passengers board, with a 32 inch (815 mm) clear opening, an 
accessible restroom, and at least one space complying with the requirements for wheelchair or mobility aid spaces, to provide table service to a person who wishes to remain 
in the wheelchair and space to fold and store a wheelchair for a person who wishes to transfer to an existing seat.

Passenger coaches or food service cars shall have the number of spaces complying with the requirements for wheelchair or mobility aid spaces.

(d) Mobility aid accessibility:
Seating: CHSTP rail cars shall provide at least one, but not more than two, mobility aid seating location(s) complying with wheelchair or mobility aid spacing requirements; 
and at least one, but not more than two, seating location(s) complying with “other spaces” requirements which adjoin or overlap an accessible route with a minimum clear 
width of 32 inches (815 mm).
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Wheelchair or mobility aid spaces: Spaces for persons who wish to remain in their wheelchairs or mobility aids shall have a minimum clear floor space 48 inches (1220 mm) 
by 30 inches (760 mm). Such spaces shall adjoin, and may overlap, an accessible path. Not more than 6 inches (150 mm) of the required clear floor space may be 
accommodated for footrests under another seat provided there is a minimum of 9 inches (230 mm) from the floor to the lowest part of the seat overhanging the space. 
Seating spaces may have fold-down or removable seats to accommodate other passengers when a wheelchair or mobility aid user is not occupying the area, provided the 
seats, when folded up, do not obstruct the clear floor space provided (see Figures 1 and 2).

Other spaces: Spaces for individuals who wish to transfer shall include a regular coach seat or dining car booth or table seat and space to fold and store the passenger's 
wheelchair.

Attachment for SR 5-15 . Type: Figure - Wheelchair or Mobility Aid Envelope
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Attachment for SR 5-15 . Type: Figure - Toe Clearance Under a Fixed Element
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Attachment for SR 5-15 . Type: Figure - CHSTP Rail Car with Accessible Restroom
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N/A

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 5-15 . Type: Figure - International Symbol of Accessibility

CFR 37 - Transportation Services For Individuals With Disabilities (ADA), Subpart Sections 1-125 - 37.0:  Transportation Services For 
Individuals With Disabilities (ADA)
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This SR addresses the requirements of ADA.
Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.111:  General

The language proposed in the CHSTP System Requirement for PRM/ADA is equivalent to 49CFR38.111, as specifically addressed by the following:

Item (a) – CHSTP System Requirement for PRM/ADA adopts this requirement.  The reference to sleeper cars in (a)(6) has been removed as it does not 
apply to the CHSTP;

Item (b) – CHSTP System Requirement for PRM/ADA adopts this requirement;

Item (c) – This item is not applicable to the CHSTP;

Item (d) – CHSTP System Requirement for PRM/ADA adopts this requirement;

Item (e) – This item is not applicable to the CHSTP.

§ 38.111   General.
ot apply to the CHSTP;

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.113:  Doorways

The language proposed in the CHSTP System Requirement for PRM/ADA adopts the requirements of 49CFR38.113.

§ 38.113   Doorways.

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.115:  Interior 
circulation, handrails and stanchions

The language proposed in the CHSTP System Requirement for PRM/ADA is equivalent to 49CFR38.115, as specifically addressed by the following:

Item (a) – CHSTP System Requirement for PRM/ADA adopts this requirement;

Item (b) – CHSTP System Requirement for PRM/ADA adopts this requirement;

Item (c) – This item is not applicable to the CHSTP.

§ 38.115   Interior circulation, handrails and stanchions.

Basis of Equivalency
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CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.117:  Floors, 
steps and thresholds.

The language proposed in the CHSTP System Requirement for PRM/ADA adopts the requirements of 49CFR38.117.  

§ 38.117   Floors, steps and thresholds.

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.119:  Lighting

The language proposed in the CHSTP System Requirement for PRM/ADA is equivalent to 49CFR38.119, as specifically addressed by the following:

Item (a) – CHSTP System Requirement for PRM/ADA adopts this requirement;

Item (b) – This item is not applicable to the CHSTP.  CHSTP platforms will have lighting.

§ 38.119   Lighting.

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.121:  Public 
information system.

The language proposed in the CHSTP System Requirement for PRM/ADA adopts the requirements of 49CFR38.121.

§ 38.121   Public information system.

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.123:  Restrooms

The language proposed in the CHSTP System Requirement for PRM/ADA adopts the requirements of 49CFR38.123.

§ 38.123   Restrooms.

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.125:  Mobility aid 
accessibility.

The language proposed in the CHSTP System Requirement for PRM/ADA is equivalent to 49CFR38.125, as specifically addressed by the following:

Item (a) – This item is not applicable to the CHSTP.  CHSTP will have level boarding;

Item (b) – This item is not applicable to the CHSTP.  CHSTP will have level boarding;

Item (c) – This item is not applicable to the CHSTP.  CHSTP will have level boarding;

Item (d) – CHSTP System Requirement for PRM/ADA adopts this requirement. 

§ 38.125   Mobility aid accessibility.
.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart F - Intercity Rail Cars and Systems - 38.127:  Sleeping 
compartments.

The language in 49CFR38.127 is not applicable to the CHSTP System Requirement for PRM/ADA.  The CHSTP trainsets will not have sleeping 
compartments.

§ 38.127   Sleeping compartments.

Basis of Equivalency

CFR 38 - ADA Accessibility Specifications for Transportation Vehicles, Subpart (no subpart) - 38.175:  Doors

The language proposed in the CHSTP System Requirement for PRM/ADA adopts the requirements of 49CFR38.175.
Basis of Equivalency

Interfaces between other CHSTP System Requirements and this one, with comment
Review interface with doors.5-15 5-02.4<<

Refer to SR 5-15 for requirements relating to ADA Accessibility and Rolling Stock5-15 9-20<<

The requirements for vertical and horizontal platform gap are consistent between rolling stock and infrastructure ADA 
requirements.

5-15 3-42<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

49 CFR 37.91CFR CFR 49 CFR 37.91 The SR shall meet or exceed the requirements described 
in this standard.

49 CFR 38.111CFR CFR 49 CFR 38.111 The SR shall meet or exceed the requirements described 
in this standard.

49 CFR 38.111(a)(6)CFR CFR 49 CFR 38.111(a)(6) The SR shall meet or exceed the requirements described 
in this standard.

49 CFR 38.117(a)CFR CFR 49 CFR 38.117(a) The SR shall meet or exceed the requirements described 
in this standard.

49 CFR 38.117(b)CFR CFR 49 CFR 38.117(b) The SR shall meet or exceed the requirements described 
in this standard.

49 CFR 38.125dCFR CFR 49 CFR 38.125d The SR shall meet or exceed the requirements described 
in this standard.

49 CFR 38.127CFR CFR 49 CFR 38.127 The SR shall meet or exceed the requirements described 
in this standard.

End of Subsystem Rolling Stock (RST)
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CHSTP Subsystem Train Control and Communications (TCC)
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This Basic Parameter describes the safety requirements for the ATC On-board assemblies and the safety requirements on wayside assemblies.
With reference to the Essential Requirement ‘safety’ (see section 3.2.1, Safety), this Basic Parameter establishes the mandatory requirements for interoperability:
•�To ensure that the solutions to achieve safety do not jeopardise interoperability the requirements of TSI 2006/860/EC Annex A, Index 47 shall be respected.
•�For the safety related part of one On board Assembly as well as for one wayside Assembly, the safety requirement for the ATC system is: tolerable hazard rate (THR) of 10E
9/hour (for random failures) corresponding to Safety Integrity Level 4. The detailed requirements for Class A equipment are specified in Annex A, Index 27.  Less restrictive 
safety requirements on THR values for wayside equipment may be adopted, provided that the safety objective for the service is met.
•�The reliability and availability requirements of TSI 2006/860/EC Annex A, index 28 shall be respected

The ATC system shall meet the interoperability, reliability, and availability requirements of the TSI 2006/860/EC governing command-control and signaling for the trans-
European high speed rail system where applicable.  The ATC system shall also meet all safety related requirements, including equivalency where demonstrated, of 
49CFR236 all parts.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-01 - TCC safety characteristics relevant to interoperability

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-01 TCC_4.2.1TCC safety characteristics relevant to 

interoperability
Control-Command safety characteristics relevant 
to interoperability

236.5 TCC_4.2.1 Control-Command safety characteristics relevant t

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

The design criteria will require that all of the applicable portions of all subparts to be followed.  Where appropriate, equivalency of the CFR requirement 
will be specified with approval of the FRA.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.5:  Design of control circuits on closed circuit 
principle

SR describes requirement for vital wayside functionality
Basis of Equivalency

TSI TCC_4.2.1 : 

This Basic Parameter describes the safety requirements for ATC on-board assemblies and the safety requirements on wayside assemblies.
With reference to the Essential Requirement ‘safety’ (see section 3.2.1, Safety), this Basic Parameter establishes the
mandatory requirements for interoperability:
•�To ensure that the solutions to achieve safety do not jeopardise interoperability the requirements of Annex A, Index 47 shall be respected.

TSI Incorporation Comment
Control-Command safety characteristics relevant to interoperability
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Other Regulations / Guidance

•�For the safety related part of one on-board Assembly as well as for one wayside Assembly, the safety requirement for the ATC system is: tolerable hazard rate 
(THR) of 10E-9/hour (for random failures) corresponding to Safety Integrity Level 4. The detailed requirements for Class A equipment are specified in Annex A, 
Index 27. Less restrictive safety requirements on THR values for Track-side equipment may be adopted, provided that the safety objective for the service is met.
•�The reliability and availability requirements of Annex A, index 28 shall be respected

Interfaces between this CHSTP System Requirement and others, with comment
General system safety requirements; ensure ATC safety requirements are reflected correctly in the general system 
safety requirements

8-01 2-01>>

Software safety program; ensure software safety program requirements are compatible with the ATC safety 
requirements.

8-01 2-03>>

Hazard identification and reduction; ensure ATC hazard identification and mitigation are compatible with the overall 
project safety processes.

8-01 2-08>>

Safety-critical subsystems; ensure ATC safety requirements are compatible with the overall project safety requirements 
for safety critical subsystems.

8-01 2-10>>

Command, Control, and Signaling System; ensure that ATC system safety quantified targets are satisfied by ATC to 
rolling stock interfaces specific to meeting the ATC system safety target; train braking parameters, train detection by 
track circuits, clearances of ATC sensors and antenna mounted on the rolling stock, environmental requirements for on-
board ATC package are satisfied, EMC requirements between Rolling Stock and on board and wayside ATC 
subsystems are satisfied, speed and other safety related information is transmitted to the ATC on-board subsystem 
within the parameters specified.

8-01 5-07.9>>

Interfaces between other CHSTP System Requirements and this one, with comment
CNC safety Characteristics - Interoperability8-01 8-02<<

Verify Control-Command safety characteristics relevant to interoperability8-01 5-07.13<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

C&S Manual of 
Recommended 
Practices

AREMA Section 17 – Quality Principles, 
including 17.3; Recommended 
Safety Assurance

AREMA C&S Manual of Recommended Practices Section 
17 is cited in the proposed (NPRM) Subpart I of 
49CFR236 and so will be followed.
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-02 - On-board ATC functionality

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.1 8-02 TCC_4.2.2On-board ATC functionality On-board ETCS functionality

236.5 TCC_4.2.2 On-board ETCS functionality

236.204 TCC_4.2.2 On-board ETCS functionality

236.205 TCC_4.2.2 On-board ETCS functionality

236.501 TCC_4.2.2 On-board ETCS functionality

236.502 TCC_4.2.2 On-board ETCS functionality

236.503 TCC_4.2.2 On-board ETCS functionality

236.504 TCC_4.2.2 On-board ETCS functionality

236.505 TCC_4.2.2 On-board ETCS functionality

236.506 TCC_4.2.2 On-board ETCS functionality

236.507 TCC_4.2.2 On-board ETCS functionality

236.508 TCC_4.2.2 On-board ETCS functionality

236.509 TCC_4.2.2 On-board ETCS functionality

236.511 TCC_4.2.2 On-board ETCS functionality

236.512 TCC_4.2.2 On-board ETCS functionality

236.513 TCC_4.2.2 On-board ETCS functionality

236.514 TCC_4.2.2 On-board ETCS functionality

236.515 TCC_4.2.2 On-board ETCS functionality

236.516 TCC_4.2.2 On-board ETCS functionality

236.534 TCC_4.2.2 On-board ETCS functionality

236.553 TCC_4.2.2 On-board ETCS functionality

236.554 TCC_4.2.2 On-board ETCS functionality

236.555 TCC_4.2.2 On-board ETCS functionality

236.556 TCC_4.2.2 On-board ETCS functionality

236.557 TCC_4.2.2 On-board ETCS functionality

236.562 TCC_4.2.2 On-board ETCS functionality

236.563 TCC_4.2.2 On-board ETCS functionality

236.564 TCC_4.2.2 On-board ETCS functionality

236.565 TCC_4.2.2 On-board ETCS functionality

236.566 TCC_4.2.2 On-board ETCS functionality
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The relative TSI is written to describe the on-board subsystem requirements for a train control system complying with the ERTMS/ATC system. The CHTSP train control 
system will demonstrate functional requirements similar to ERTMS but the System requirements are being written without specifying an ERTMS system.  It is understood that 
an ERTMS system may eventually be proposed and accepted.  The train control system is being described as an Automatic Train Control (ATC) system.  ATC includes all 
functions of a train control system including safety critical and non-safety critical.  The functions of Positive Train Control are an integral part of the ATC system.

This Basic Parameter describes the ATC on-board functionality. It contains all ATC functionality to establish and continuously supervise a specific train movement along a 
safe path established by the wayside ATC subsystem. The performance of the functions shall conform to the requirements of the CHSTP ATC Performance Specification. 
These functions shall be implemented in accordance with the CHSTP ATC Functional Requirement Specification and in compliance with the CHSTP Systems Design Manual 
and in compliance with all relevant parts of 49CFR Part 236.  On-board functionality of the ATC system shall include the following elements:
—�Communicating with the ATC trackside and wayside mounted equipment may include;
o�Transponder (Eurobalise or other)
o�Track circuit conveyed signals in the form of coded information transmitted in the running rails of a track circuit occupied by a specific train
o�Radio transmission from wayside and remote mounted antennas.
—�Communicating information and alarms to the Train Operator via the Operator’s display(s)
—�Provision of Automatic Train Protection (ATP) functions
o�Locating the train in the database coordinate system which is used as the basis for supervising the dynamic speed profile
o�Ensuring the on-board database is the correct one and modifying it correctly with temporary limits transmitted from the wayside and updating the database when permanent
updates are transmitted from the wayside.
o�Calculating the dynamic speed profile from the trains present position to its limit of movement authority
o�Supervising the dynamic speed profile continuously
o�Correctly selecting the mode of operation
o�Providing the necessary intervention actions in accordance with the status of the speed supervision function
o�Providing the necessary intervention actions in accordance with the status of commands sent from the wayside ATC system in response to the interfaced defect sensors 
including seismic activity, intrusion, excessive wind speed, landslide, flood, excessive rainfall, etc. detectors
o�Supervising berthing of trains at station platforms and ensuring right-side door operation
o�Correctly establishing the train dynamic and static characteristics
—�Provision of Automatic Train Operation (ATO) Functions;
o�Interfacing with propulsion and brake subsystems on the rolling stock to control train movement along the right of way subject to station stop schedule, main line to and from
yard moves, subject at all time to the ATP limits of the movement authority.
o�Adjusting acceleration and braking rates, and speeds in response to commands from the wayside system to meet schedule regulation requirements
—�ATC and train equipment health monitoring and reporting to the ATC wayside and central; includes interfacing to on-board non-ATC subsystems to transmit subsystem 
health data to the wayside and central.
—�Degraded mode operations support including:
o�Initializing the on-board ATC functionality
o�Providing degraded mode operations when selected by external input
o�Isolating on-board ATC functionality when selected by external input
—�Supporting data recording for regulatory purposes
—�Supporting data recording and transmittal to the wayside for maintenance purposes
—�Forwarding information and commands to the Operator Displays and to train subsystems as required including:
o�Opening and closing ventilation flaps
o�Raising and lowering the pantograph(s)
o�Opening and closing the main power switch
—�Interfacing with defect sensors on the rolling stock and conveying alarms and events to central control and correctly responding with an ATC intervention where required 
(emergency brake application, service brake application, etc.)

CHSTP System Requirement Text

236.601 TCC_4.2.2 On-board ETCS functionality
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The on-board train control subsystem shall meet the requirements of the functional and performance specifications for the CHSTP Automatic Train Control system and all 
applicable interoperability requirements of the CHSTP system requirements.  The CHSTP shall meet all of the applicable portions of CFR Part 236 except as modified by a 
Rule of Particular Applicability for the CHSTP.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.1:  Plans, where kept

The CFR Part 236 shall be complied with in its entirety as applicable unless modified by a Rule of Particular Applicability for the CHSTP.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart B - Automatic Block Signal Systems - 236.204:  Track signaled for movements in both 
directions, requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart B - Automatic Block Signal Systems - 236.205:  Signal control circuits; requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.501:  Forestalling 
device and speed control

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.502:  Automatic brake 
application, initiation by restrictive block conditions stopping distance in advance

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.503:  Automatic brake 
application; initiation when predetermined rate of speed exceeded

SR describes requirement for vital onboard function
Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.504:  Operation 
interconnected with automatic block-signal system

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.505:  Proper operative 
relation between parts along roadway and parts on locomotive

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.506:  Release of 
brakes after automatic application

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.507:  Brake 
application; full service

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.508:  Interference with 
application of brakes by means of brake valve

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.509:  Two or more 
locomotives coupled

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.511:  Cab signals 
controlled in accordance with block conditions stopping distance in advance

SR describes requirement for vital onboard function
Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.512:  Cab signal 
indication when locomotive enters block where restrictive conditions obtain

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.513:  Audible indicator

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.514:  Interconnection 
of cab signal system with roadway signal system

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.515:  Visibility of cab 
signals

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.516:  Power supply

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.534:  Entrance to 
equipped territory; requirements

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.553:  Seal, where 
required

SR describes requirement for vital onboard function
Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.554:  Rate of pressure 
reduction; equalizing reservoir or brake pipe

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.555:  Repaired or 
rewound receiver coil

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.556:  Adjustment of 
relay

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.557:  Receiver; 
location with respect to rail

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.562:  Minimum rail 
current required

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.563:  Delay time

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.564:  Acknowledging 
time

SR describes requirement for vital onboard function
Basis of Equivalency



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-02 - On-board ATC functionality

Page 731 of 982

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.565:  Provision made 
for preventing operation of pneumatic brake- applying apparatus by double-heading cock; requirement

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.566:  Locomotive of 
each train operating in train stop, train control or cab signal territory; equipped

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart F - Dragging Equipment and Slide Detectors and Other Similar Protective Devices - 236.601:  
Signals controlled by devices; location

SR describes requirement for vital onboard function
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.5:  Design of control circuits on closed circuit 
principle

SR describes requirement for vital wayside functionality
Basis of Equivalency

TSI TCC_4.2.2 : 

Will comply
TSI Incorporation Comment

On-board ETCS functionality

Interfaces between this CHSTP System Requirement and others, with comment
Driver's cab8-02 5-02.6>>

Rolling stock dynamic behavior8-02 5-03.4>>

Braking8-02 5-04>>

Brake wheel/rail adhesion demand limits8-02 5-04.2>>

Brake system requirements8-02 5-04.3>>
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Driver's vigilance device8-02 5-07.8>>

Vehicle identification8-02 5-07.15>>

Traction and electrical equipment8-02 5-08>>

Traction performance requirements8-02 5-08.1>>

Traction wheel/rail adhesion requirements8-02 5-08.2>>

Head lights8-02 5-12.4>>

CNC safety Characteristics - Interoperability8-02 8-01>>

Wayside-Train radio functions8-02 8-04>>

Wayside-Train air gap interfaces8-02 8-05>>

Transponder (Eurobalise or other)8-02 8-07.4>>

Key management8-02 8-08>>

ATC-ID management8-02 8-09>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify interface with on-board ETCS functionality.8-02 5-04.1<<

Verify on-board ETCS functionality8-02 5-07.9<<

On-board ETCS functionality8-02 5-08.3<<

Verify on-board ETCS functionality.8-02 5-07.11<<

Verify on-board ETCS functionality.8-02 5-07.14<<

Verify on-board ATC functionality8-02 5-03.10<<

On-board ATC functionality8-02 5-07.10<<

Verify Interfaces between RS and on-board ATC functionality8-02 8-18.3<<
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Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-03 - Wayside ATC functionality

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.1 8-03 TCC_4.2.3Wayside ATC functionality Track-side ETCS functionality

236.2 TCC_4.2.3 Track-side ETCS functionality

236.5 TCC_4.2.3 Track-side ETCS functionality

236.7 TCC_4.2.3 Track-side ETCS functionality

236.17 TCC_4.2.3 Track-side ETCS functionality

236.51 TCC_4.2.3 Track-side ETCS functionality

236.54 TCC_4.2.3 Track-side ETCS functionality

236.55 TCC_4.2.3 Track-side ETCS functionality

236.57 TCC_4.2.3 Track-side ETCS functionality

236.58 TCC_4.2.3 Track-side ETCS functionality

236.74 TCC_4.2.3 Track-side ETCS functionality

236.201 TCC_4.2.3 Track-side ETCS functionality

236.204 TCC_4.2.3 Track-side ETCS functionality

236.205 TCC_4.2.3 Track-side ETCS functionality

236.206 TCC_4.2.3 Track-side ETCS functionality

236.301 TCC_4.2.3 Track-side ETCS functionality

236.302 TCC_4.2.3 Track-side ETCS functionality

236.303 TCC_4.2.3 Track-side ETCS functionality

236.401 TCC_4.2.3 Track-side ETCS functionality

236.402 TCC_4.2.3 Track-side ETCS functionality

236.403 TCC_4.2.3 Track-side ETCS functionality

236.404 TCC_4.2.3 Track-side ETCS functionality

236.405 TCC_4.2.3 Track-side ETCS functionality

236.407 TCC_4.2.3 Track-side ETCS functionality

236.408 TCC_4.2.3 Track-side ETCS functionality

236.426 TCC_4.2.3 Track-side ETCS functionality

236.504 TCC_4.2.3 Track-side ETCS functionality

236.505 TCC_4.2.3 Track-side ETCS functionality

236.511 TCC_4.2.3 Track-side ETCS functionality

236.512 TCC_4.2.3 Track-side ETCS functionality
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The relative TSI is written to describe the requirements for a train control system complying with the ERTMS/ATC system. The CHSTP train control system will demonstrate 
functional requirements similar to ERTMS but the System requirements are being written without specifying an ERTMS system.  It is understood that an ERTMS system may 
eventually be proposed and accepted.  The train control system is being described as an Automatic Train Control (ATC) system.  ATC includes all functions of a train control 
system including safety critical and non-safety critical.  The functions of Positive Train Control are an integral part of the ATC system.

This Basic Parameter describes the ATC wayside functionality. It contains all ATC functionality to provide a safe path to a specific train. The performance of the functions 
shall conform to the requirements of the CHSTP ATC Performance Specification. These functions shall be implemented in accordance with the CHSTP ATC Functional 
Requirement Specification and in compliance with the CHSTP Systems Design Manual and in compliance with all relevant parts of 49CFR Part 236.  Wayside functionality of 
the ATC system shall include the following elements:
— �Route setting and locking by means of interlocking functions
—�Positive Train Control (PTC) functions enforcing speed limits, train separation, compliance with route limits, and protection of roadway workers on or about the tracks
—�Communication with track-side signaling equipment including interlockings, wayside signals and, track circuits
—�Communication with wayside defect detectors (where provided) including hot box, dragging equipment, landslides, seismic activity, intrusion, excessive wind speed, flood, 
excessive rain etc.
—�Locating a specific train in a database co-ordination system
— �Translating the status information received from wayside signaling equipment into a standard format for the ATC On-board Assembly.
— �Generating movement authorities including track description, speed limits (permanent and temporary), and orders assigned to a specific train.
— �Communicating with the Control-Command On-board Assembly. This includes:
— �Transponder (Eurobalise or similar) transmission. See SR 8-07.4.
—�Safety critical Wayside ATC zone controller communication by radio or by coded track circuit to include temporary and permanent database updates
—�Non-safety critical information Wayside ATC zone controller communication by radio.
—�Communicating with the Automatic Train Supervision system to facilitate route setting and other supervision functions, alarm and event notification, schedule regulation, 
and subsystem maintenance functions.

Train control shall meet the requirements standard specifications and directive drawings for the CHSTP Automatic Train Control system and all applicable interoperability 
requirements of the CHSTP system requirements.  The CHSTP shall meet all of the applicable portions of CFR Part 236 except as modified by a Rule of Particular 
Applicability for the CHSTP.

Design Criteria

CHSTP System Requirement Text

CFR Sections addressed by this CHSTP System Requirement

236.514 TCC_4.2.3 Track-side ETCS functionality

236.534 TCC_4.2.3 Track-side ETCS functionality

236.557 TCC_4.2.3 Track-side ETCS functionality

236.562 TCC_4.2.3 Track-side ETCS functionality

236.563 TCC_4.2.3 Track-side ETCS functionality

236.601 TCC_4.2.3 Track-side ETCS functionality

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.1:  Plans, where kept

The CFR Part 236 Subparts A-H and proposed Subpart I shall be complied with in their entirety as applicable except as modified by a Rule of Particular 
Applicability for the CHSTP.

Basis of Equivalency



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-03 - Wayside ATC functionality

Page 735 of 982

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.2:  Grounds

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.7:  Circuit controller operated by switch-and-
lock movement

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.17:  Pipe for operating connections, 
requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.51:  Track circuit requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.54:  Minimum length of track circuit

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.55:  Dead section; maximum length

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.57:  Shunt and fouling wires

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.58:  Turnout, fouling section

SR describes requirement for vital wayside functionality
Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.74:  Protection of insulated wire; splice in 
underground wire

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart B - Automatic Block Signal Systems - 236.201:  Track-circuit control of signals
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart B - Automatic Block Signal Systems - 236.206:  Battery or power supply with respect to 
relay; location

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.302:  Track circuits and route locking

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.303:  Control circuits for signals, selection through circuit controller 
operated by switch points or by switch locking mechanism

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.401:  Automatic block signal system and interlocking 
standards

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.402:  Signals controlled by track circuits and control 
operator

SR describes requirement for vital wayside functionality
Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.403:  Signals at controlled point

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.404:  Signals at adjacent control points

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.405:  Track signaled for movements in both directions, 
change of direction of traffic

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.407:  Approach or time locking; where required

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.408:  Route locking

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.426:  Interlocking rules and instructions applicable to traffic 
control systems

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.5:  Design of control circuits on closed circuit 
principle

SR describes requirement for vital wayside functionality
Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart B - Automatic Block Signal Systems - 236.204:  Track signaled for movements in both 
directions, requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart B - Automatic Block Signal Systems - 236.205:  Signal control circuits; requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.301:  Where signals shall be provided

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.504:  Operation 
interconnected with automatic block-signal system

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.505:  Proper operative 
relation between parts along roadway and parts on locomotive

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.511:  Cab signals 
controlled in accordance with block conditions stopping distance in advance

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.512:  Cab signal 
indication when locomotive enters block where restrictive conditions obtain

SR describes requirement for vital wayside functionality
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.514:  Interconnection 
of cab signal system with roadway signal system

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.534:  Entrance to 
equipped territory; requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.557:  Receiver; 
location with respect to rail

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.562:  Minimum rail 
current required

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart E - Automatic Train Stop, Train Control and Cab Signal Systems - 236.563:  Delay time

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart F - Dragging Equipment and Slide Detectors and Other Similar Protective Devices - 236.601:  
Signals controlled by devices; location

SR describes requirement for vital wayside functionality
Basis of Equivalency

TSI TCC_4.2.3 : 

Will comply
TSI Incorporation Comment

Track-side ETCS functionality
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Interfaces between this CHSTP System Requirement and others, with comment
Infrastructure Interfaces with Command and Control (CHSTP designation is Train Control and Communication) 
Subsystem

8-03 4-08>>

Rolling stock interfaces with Command and Control (Train Control and Communication) Subsystem8-03 5-07>>

The ATC shall provide location and train direction information to the apparatus at powered phase breaks to allow the 
powered phase break to provide continuous power to the pantographs throughout the phase break area.

8-03 6-21>>

The ATC shall provide location and train direction information to the apparatus at powered system separation breaks to 
allow the powered system separation break to provide continuous power to the pantographs throughout the break area.

8-03 6-22>>

Interfaces to Hot Axle Box Detectors and other wayside sensors8-03 8-10>>

Interfaces between other CHSTP System Requirements and this one, with comment
Track-side ETCS functionality8-03 5-08.3<<

Verify track-side ETCS functionality.8-03 5-07.11<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Communications & 
Signals Manual of 
Recommended 

AREMA Communications & Signals 
Manual of Recommended 
Practices

Relevant practices for the system application and for 
hardware will be used where applicable (operating 
environment, etc.)
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A Wireless Radio Communication System that shall ensure and guarantee train operator/driver radio voice and data communication for train control and other subsystems.

The radio communications subsystem shall facilitate both voice and data communications between the wayside and trains (passenger and maintenance of way).  Subsystem 
availability shall be designed to 99.999% system availability with adequate bandwidth for voice and data including train control, alarm and event notification, on-board public 
address and passenger information signs, and other on-board communications subsystems.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-04 - ATC, Voice and Other Data Radio Subsystem Functions

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
0.0 8-04 TCC_4.2.4ATC, Voice and Other Data Radio Subsystem 

Functions
EIRENE functions
This Basic Parameter describes the EIRENE voice 

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
220.1 8-04 TCC_4.2.4ATC, Voice and Other Data Radio Subsystem 

Functions
EIRENE functions
This Basic Parameter describes the EIRENE voice 

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-04 TCC_4.2.4ATC, Voice and Other Data Radio Subsystem 

Functions
EIRENE functions
This Basic Parameter describes the EIRENE voice 

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.425 8-04 TCC_4.2.4ATC, Voice and Other Data Radio Subsystem 

Functions
EIRENE functions
This Basic Parameter describes the EIRENE voice 

TCC_4.2.4 EIRENE functions

CFR 0 - Reference to section outside 49 CFR Parts 200-299, Subpart n/a - 0.0:  Reference to section outside 49 CFR Parts 200-299

Part 90 - Private Land Mobile Radio, Part 15 Subpart C - Intentional Radiators (for unlicensed operation only)
Basis of Equivalency

CFR 220 - Railroad Communications, Subpart A - General - 220.1:  Scope

The requirements referenced to in the SR and Design Criteria will allow the designer to design a wireless radio system that will be adequate for the 
operator/driver of the train to communicate both by voice and data that meets the intent of the CFR rule.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

Rules, Standards, and Instructions Governing the Installation, Inspection, Maintenance and Repair of Signal and Train Control Systems, Devices, and 
Appliances

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.425:  
Electrical system.

Electromagnetic Compatibility
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.425:  Electrical system.

Electromagnetic Compatibility
Basis of Equivalency

TSI TCC_4.2.4 : 

Defines the radio air interface and control messages that are required to support reliable over-the-air data and voice communications.
This basic parameter describes the EIRENE voice and data communication functions:
— Driver call related functions
— Operational radio functions
— Data communication.
These functions shall be implemented in accordance with the functional and performance specifications for the CHST ATC and communications subsystem 
requirements.

TSI Incorporation Comment
EIRENE functions

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

American Railway 
Engineering & 
Maintenance-of-Way 

AREMA Section 17 – Quality Principles AREMA C&S Manual of Recommended Practices Section 
17 is cited in Subpart I of 49CFR236 and so will be 
followed.

C&S Manual of 
Recommended 
Practices

AREMA C&S Manual of 
Recommended 
Practices

Section 17 – Quality Principles AREMA C&S Manual of Recommended Practices Section 
17 is cited in Subpart I of 49CFR236 and so will be 
followed.

DOD  MIL STDDOD  MIL STD None a)�472F

b)�781

c)�1472E

d)� 810C, D & E

a)�Human Engineering

b)�Reliability, Test Methods, Plans, and Environments for   
Engineering, Development, Qualification and Production.

c)�Data Item Description Specification.

d)�Radio Equipment Temperature, Shock, Vibration, and 
Moisture.
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European Committee
for Standardization

European 
Committee
for 
Standardization

None a)�BS EN 55022:2006+A1:2007

b)� BS EN 61000-6-4:2007

a)�Information technology equipment. Radio disturbance    
characteristics...

b)�Electromagnetic compatibility (EMC). Generic 
standards. Emission standard for industrial environments.
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Institute of Electrical 
and Electronics 
Engineers

IEEE IEEE: 200;730;828;829;830; 
1003.1;1016;1028;1058.1; 
SESC;O&A;802.1b;802.1d; 
802.1f;802.1g;802.1p;802.3i; 
802.3j;802.3u; 
802.3ab/802.3z;802.3ae; 
802.11ag;802.11a/b/g/n; 
802.11i;802.16;802.30

a)�Reference Designations for Electrical and Electronics 
Part and Equipment

b)�Standard for Software Quality Assurance Plans.

c)�Standard for Software Configuration Management Plans

d)�Standard for Software Test Documentation.

e)�Recommended Practice for Software Requirements 
Specifications.

f)�Portable Operating System Interface for Computer 
Environments.

g)�Recommended Practice for Software Design 
Descriptions.

h)�Software Reviews and Audits.

i)�Standard for Software Project Management Plans.

j)�Software Engineering Standards Collection

k)�Overview and Architecture.

l)�LAN/MAN Management.

m)�MAC Bridging Standard

n)�Common Definitions and Procedures.

o)�Remote Media Access Control Bridging.

p)�VLAN Tagging Standard 

q)�Quality of Service/Class of Service Protocol for Traffic 
Prioritization.

r)�10Base-T and 10Base-F Ethernet

s)�100Base-TX and 100Base-FX Fast Ethernet

t)�Gig Ethernet 1000Base-T and 1000Base-X

u)�10 Gigabit Ethernet

v)�Ethernet CFM (Connectivity Fault Management)
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Interfaces between this CHSTP System Requirement and others, with comment
Safety-critical subsystem8-04 2-10>>

Interfaces between other CHSTP System Requirements and this one, with comment
Wayside-Train radio functions8-04 8-02<<

Institute of Electrical 
and Electronics 
Engineers

IEEE IEEE: 200;730;828;829;830; 
1003.1;1016;1028;1058.1; 
SESC;O&A;802.1b;802.1d; 
802.1f;802.1g;802.1p;802.3i; 
802.3j;802.3u; 
802.3ab/802.3z;802.3ae; 
802.11ag;802.11a/b/g/n; 

w)�Wireless Local Area Networks (Wi-Fi)

x)�Encryption Standard for 802.11 networks

y)�Broadband Wireless (WiMax) 

z)�High-Speed Mobility All-IP Wireless Network

Internet Engineering 
Task Force [IETF]

Internet 
Engineering Task 

None )  RFC: 2460
b)�RFC: 2702

Internet Protocol Version 6 (IPv6) Specification.
b)�“Requirements for Traffic Engineering Over MPLS

NoneNFPA a)�130

b)� 70

a)�Standard for Fixed Guideway Transit and Passenger 
Rail Systems 

b)�National Electrical Code

Telecommunications 
Industry Association / 
Electronics Industry 
Alliance

TIA/EIA None a)�603
b)�204-D
c)�329-9
d)�RS-316-A
e)�310-D
f)�Project 25 102 Series

a)�Radio Transmitters
b)�Radio Receivers
c)�Radio Antennas
d)�Radio Electrical Performance
e)�Cabinets, Racks, Panels and Associated Equipment
f)�Digital Wireless Radio Communications.

Telecordia (Bellcore)Telecordia 
(Bellcore)

None GR-63-CORE Earthquake Environment (Zone 1) and Office Vibration 
Environment.

US Department of TransUS DOT FRA None 49 CFR 238.425 Electromagnetic Compatibility



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-05 - ATC radio air gap interfaces

Page 746 of 982

The air gap interfaces between the wayside and on-board radios, the wayside transponders and the on-board antennas, and the track circuit transmissions and the on-board 
pick-up antennas shall be specified so as to fully support the functional and performance requirements of the CHST system.

The ATC specification shall allow for either a radio-based or a coded track-circuit based ATC system.  The physical, electrical (including electromagnetic) and logical values 
shall be selected so as to all the safe and reliable functioning of the ATC system.

In the event that the Contractor proposes an ERTMS Level 2 system, the air gap interfaces shall generally meet the requirements of UNISIG Subset-037; EuroRadio 
Functional Interface Specification (FIS), UNISIG Subset-046; Radio In-fill Form Fit and Function Interface Specification (FFFIS), UNISIG Subset-047; Trackside-Trainborne 
FIS, UNISIG Subset-092-1; ERTMS EuroRadio Conformance Requirements, and UNISIG Subset-092-2; ERTMS EuroRadio Test cases Safety Layer, 

Where Eurobalises are deployed, the air gap interfaces shall generally meet the requirements of UNISIG Subset-036; FFFIS for Eurobalise, and UNISIG Subset-085; Test 
specification for Eurobalise FFFIS.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-05 - ATC radio air gap interfaces

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
220.2 8-05 TCC_4.2.5ATC radio air gap interfaces ETCS and EIRENE air gap interfaces

TCC_4.2.6.2 GSM-R/ETCS

CFR 220 - Railroad Communications, Subpart A - General - 220.2:  Preemptive effect

The requirements referenced in the SR and Design Criteria shall allow for the implementation of safe, secure, and reliable air gap interfaces between the 
on-board ATC subsystem and wayside ATC subsystem.

Basis of Equivalency

TSI TCC_4.2.5 : 

TSI refers specifically to the ERTMS/ETCS/MORANE functions.  This SR addresses the air gap interface between wayside and on-board ATC subsystems.  The 
intent of the ERTMS etc. specifications will be referenced as a guideline for the system designer however the ATC system shall be specified to a functional and 
performance level and the detailed system design is the responsibility of the Contractor

TSI Incorporation Comment
ETCS and EIRENE air gap interfaces

TSI TCC_4.2.6.2 : 

TSI refers specifically to the ERTMS/ETCS/MORANE functions.  This SR addresses the air gap interface between wayside and on-board ATC subsystems.  The 
intent of the ERTMS etc. specifications will be referenced as a guideline for the system designer however the ATC system shall be specified to a functional and 
performance level and the detailed system design is the responsibility of the Contractor

TSI Incorporation Comment
GSM-R/ETCS
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Interfaces between other CHSTP System Requirements and this one, with comment
Verify ETCS and EIRENE air gap interfaces8-05 5-07.9<<

ETCS and EIRENE air gap interfaces8-05 3-03<<

Wayside-Train air gap interfaces8-05 8-02<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

C&S Manual of 
Recommended Practice

AREMA Section 17 – Quality Principles AREMA C&S Manual of Recommended Practices Section 
17 is cited in Subpart I of 49CFR236 and so will be 
followed.
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This Basic Parameter consist of three parts which are covered in 8.06.1, 8.06.2, and 8.06.3

Design text will be covered in 8-06.1, 8-06.2, and 8-06.3

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-06 - On-Board Interfaces Internal to TCC

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-06 TCC_4.2.6On-Board Interfaces Internal to TCC On-Board Interfaces Internal to Control-Command

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

N/A
Basis of Equivalency

TSI TCC_4.2.6 : 

The SR will comply with the TSI other than:
There will be no specific references to ERTMS/ETCS.
ATC will have no STM (Specific transmission Module) component.
ATC may have dedicated on-board odometry and any interface with the rolling stock odometry will be an option for the system designer.

TSI Incorporation Comment
On-Board Interfaces Internal to Control-Command

Interfaces between this CHSTP System Requirement and others, with comment
This SR covers the interface between ATC and the ATC data radio.8-06 8-06.2>>

This SR covers the interface between an on-board odometry function and the ATC8-06 8-06.3>>

Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-06 SR_Title_Only>>
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The interface between the voice and data radio and the on-board ATC functions shall fully support the functional and performance requirements of the CHST system.

The ATC specification will allow for either a radio-based or a track-circuit based system.  If the supplier chooses to offer a radio-based system, then the on-board interface 
between the radio system and the ATC subsystem shall meet the intent of the ERTMS/ETCS specifications including UNISIG Subset-026; System Requirements 
Specification, UNISIG Subset-034; Functional Interface Specification for the Train Interface, UNISIG Subset-108; Interoperability consolidated requirements, UNISIG Subset-
048; Trainborne Form Fit Functional Interface Specification (FFFIS) for Radio In-Fill, and A11T6001 12 MORANE Radio Transmission FFFIS for Euradio .

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-06.2 - ATC Data Radio

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
220.2 8-06.2 TCC_4.2.6.2ATC Data Radio GSM-R/ETCS

CFR 220 - Railroad Communications, Subpart A - General - 220.2:  Preemptive effect

The requirements referenced in the SR and Design Criteria shall allow for the implementation of an effective interface between the on-board ATC 
subsystem and the ATC, Voice, and other data radio

Basis of Equivalency

TSI TCC_4.2.6.2 : 

TSI refers specifically to the ERTMS/ETCS/MORANE functions.  This SR addresses the on-board interface between the radio and the ATC subsystems.  The 
intent of the ERTMS etc. specifications will be referenced as a guideline for the system designer however the ATC system shall be specified to a functional and 
performance level and the detailed system design is the responsibility of the Contractor

TSI Incorporation Comment
GSM-R/ETCS

Interfaces between other CHSTP System Requirements and this one, with comment
This SR covers the interface between ATC and the ATC data radio.8-06.2 8-06<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

C&S Manual of 
Recommended Practice

AREMA Section 17 – Quality Principles AREMA C&S Manual of Recommended Practices Section 
17 is cited in Subpart I of 49CFR236 and so will be 
followed.
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The interface between the odometry function and the ATC on-board subsystem shall meet the relevant availability, reliability, and accuracy requirements of the ATC system.  
Rolling stock shall provide the necessary mounting locations and cables between the sensor equipment and the on-board ATC package location as defined by the interface. 
Where rolling stock supplied odometry sensors are used for ATC purposes, they shall also meet the availability, reliability, and accuracy requirements of the ATC system.  
Where odometry sensors are supplied by the ATC contractor, they shall be compatible with the environmental parameters of the mounting locations on the rolling stock.

The rolling stock shall provide for the mounting locations, cabling between the sensors and the on-board ATC package location, and other environmental considerations as 
specified.  The odometry sensors shall be compatible with the accuracy (safety related), reliability, and availability of the ATC system as a whole and with the environment of 
the location on which the equipment is mounted on the rolling stock.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-06.3 - Odometry

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-06.3 TCC_4.2.6.3Odometry Odometry

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

The CFR does not address this function.
Basis of Equivalency

TSI TCC_4.2.6.3 : 
TSI Incorporation Comment

Odometry

Interfaces between this CHSTP System Requirement and others, with comment
8-18.12 also addresses the interface between the odometry and the ATC system.8-06.3 8-18.12>>

Interfaces between other CHSTP System Requirements and this one, with comment
This SR covers the interface between an on-board odometry function and the ATC8-06.3 8-06<<
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The ATC wayside system elements shall interface to other ATC elements as described in SR 8-07.1 through SR 8-07.6 inclusive.

The design criteria are described in SRs 8-07.1, 8-07.2, 8-07.3, 8-07.4, 8-07.5, and 8-07.6

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-07 - Trackside Interfaces Internal to TCC

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-07 TCC_4.2.7Trackside Interfaces Internal to TCC Trackside Interfaces Internal to Control-Command

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

The interfaces between wayside elements internal to TCC shall ensure that the ATC system meets the requirements of Part 236 which shall be adhered 
to except as provided in an Order of Particular Applicability from the FRA.

Basis of Equivalency

TSI TCC_4.2.7 : 

The referenced requirements are addressed in SR 8-07.1, 8-07.2, 8-07.3, 8-07.4, 8-07.5, and 8-07.6
TSI Incorporation Comment

Trackside Interfaces Internal to Control-Command

Interfaces between this CHSTP System Requirement and others, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07 SR_Title_Only>>

Interfaces between other CHSTP System Requirements and this one, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07 8-07.1<<

Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07 8-07.2<<

Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07 8-07.3<<
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Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07 8-07.4<<

Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07 8-07.6<<



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-07.1 - Functional interface between RBCs

Page 753 of 982

The train control system is being described as an Automatic Train Control (ATC) system.  ATC includes all functions of a train control system including safety critical and non-
safety critical elements.  In the event that a radio based ATC system is implemented, (ERTMS or similar), the functional interfaces between adjacent RBCs, or equivalent, 
shall ensure that data to be exchanged between neighboring RBCs shall be able to handle the transition of a train from one RBC area to another in a safe manner. 

The ATC system shall manage in this manner:
— Information from the ‘Handing Over’ RBC to the ‘Accepting’ RBC
— Information from the ‘Accepting’ RBC to the ‘Handing Over’ RBC

This interface is used to define the data to be exchanged between neighboring radio block centers (RBC) to be
able to handle the transition of a train from one RBC area to another in a safe manner.. In the event that a radio based ATC system shall be implemented (ERTMS or similar) 
the interfaces between RBCs shall generally be in accordance with UNISIG SUBSET 0-39; Functional Interface Specification for the RBC Handover.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-07.1 - Functional interface between RBCs

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-07.1 TCC_4.2.7.1Functional interface between RBCs Functional interface between RBCs

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

The functional interface between RBCs (if a radio based system (ERTMS or other is implemented) shall ensure that the ATC system as a complete 
system meets the requirements of Part 236 which shall be adhered to except as provided in an Order of Particular Applicability from the FRA.

Basis of Equivalency

TSI TCC_4.2.7.1 : 

This TSI is written to describe the on-board subsystem requirements for a train control system complying with the ERTMS/ATC system. The CHSTP train control 
system will demonstrate functional requirements similar to ERTMS but the System Requirements are being written without specifying an ERTMS system.  It is 
accepted that an ERTMS system may eventually be proposed and accepted.  An ERTMS system will not be specified however the interfaces between RBC 
equivalents shall generally meet the requirements of the UNISIG specification SUBSET 0-39.

TSI Incorporation Comment
Functional interface between RBCs

Interfaces between this CHSTP System Requirement and others, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07.1 8-07>>
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The train control system is being described as an Automatic Train Control (ATC) system.  ATC includes all functions and technical requirements of a train control system 
including safety critical and non-safety critical elements.  In the event that a radio based ATC system is implemented, (ERTMS or similar), the technical interfaces between 
adjacent RBCs, or equivalent, shall ensure that data to be exchanged between neighboring RBCs shall be able to handle the transition of a train from one RBC area to 
another in a safe manner.

This interface is used to define the data to be exchanged between neighboring radio block centers (RBC) to be able to handle the transition of a train from one RBC area to 
another in a safe manner.  In the event that a radio based ATC system is implemented (ERTMS or similar) the technical interfaces between RBCs shall generally be in 
accordance with UNISIG SUBSETs  -097; Requirements for RBC-RBC Safe Communications Interface, -098; RBC-RBC Safe Communication Interface, and -099; Test 
Specification for Safe Communication Interface.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-07.2 - Technical interface between RBCs

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-07.2 TCC_4.2.7.2Technical interface between RBCs Technical interface between RBCs

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

The technical interface between RBCs (if a radio based system (ERTMS or other) is implemented) shall ensure that the ATC system as a complete 
system meets the requirements of Part 236 which shall be adhered to except as provided in an Order of Particular Applicability from the FRA.

Basis of Equivalency

TSI TCC_4.2.7.2 : 

This TSI is written to describe the on-board subsystem requirements for a train control system complying with the ERTMS/ATC system. The CHSTP train control 
system will demonstrate Functional and Technical Requirements similar to ERTMS but the System Requirements are being written without specifying an ERTMS 
system.  It is accepted that an ERTMS system may eventually be proposed and accepted.  The TSI reference is to a specific ERTMS UNISIG specification.  An 
ERTMS system will not be specified however the technical interfaces between RBC equivalents shall generally meet the requirements of the UNISIG 
specification SUBSET -097, -098, and -099

TSI Incorporation Comment
Technical interface between RBCs

Interfaces between this CHSTP System Requirement and others, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07.2 8-07>>
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The train control system is being described as an Automatic Train Control (ATC) system.  ATC includes all functions and technical requirements of a train control system 
including safety critical and non-safety critical elements.  In the event that a radio based ATC system is implemented, (ERTMS or similar), the interfaces between the wayside 
radio and the wayside ATC functions shall be determined by the detail designer but shall generally comply with the requirements of the relevant UNISIG specifications.

This interface is used to define the functions and technical requirements of the interfaces between the wayside radios and the ATC RBC.  In the event that a radio based ATC 
system shall be implemented (ERTMS or similar) the interface between the wayside radio and the RBCs shall generally be in accordance with UNISIG SUBSETs  -026; 
System Requirement Specification, -048; Trainborne Form, Fit, and Functional Interface Specification (FFFIS)for Radio In-Fill and A11T6001 12; MORANE Radio 
Transmission FFFIS for Euradio.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-07.3 - ATC Radio Block Controlling

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-07.3 TCC_4.2.7.3ATC Radio Block Controlling GSM-R/RBC

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

The interface between radios and the RBCs (if a radio based system (ERTMS or other) is implemented) shall ensure that the ATC system as a complete 
system meets the requirements of Part 236 which shall be adhered to except as provided in a Rule of Particular Applicability from the FRA.

Basis of Equivalency

TSI TCC_4.2.7.3 : 

This TSI is written to describe the on-board subsystem requirements for a train control system complying with the ERTMS/ATC system. The CHSTP train control 
system will demonstrate Functional and Technical Requirements similar to ERTMS but the System Requirements are being written without specifying an ERTMS 
system.  It is accepted that an ERTMS system may eventually be proposed and accepted.  The TSI reference is to a specific ERTMS UNISIG specification.  An 
ERTMS system will not be specified however in the event that a radio based system (ERTMS or other) is implemented the interfaces between radio and the RBC 
shall generally meet the requirements of the UNISIG specification SUBSET -097, -098, and -099

TSI Incorporation Comment
GSM-R/RBC

Interfaces between this CHSTP System Requirement and others, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07.3 8-07>>
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The CHST ATC may use the Eurobalise or a similar transponder in its signal system.  The ATC transponder shall contain data that shall be able to be read in a secure 
fashion by the transponder antenna mounted on the rolling stock.  The transponder size and data transfer rate shall be compatible with the maximum design speed of 250 
MPH.

If transponders are used, then standard Eurobalises or other form of passive and/or active data transponder may be used (including the Amtrak ACSES device as used on 
the Northeast Corridor).  The transponder design including physical size, transmission power, and data rate shall be compatible with the rolling stock mounted transponder 
antenna that shall pass over the transponder antenna at a maximum operating speed of 250 MPH.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-07.4 - Eurobalise/LEU

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-07.4 TCC_4.2.7.4Eurobalise/LEU Eurobalise/LEU

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

The FRA has no standards for transponders (balises)
Basis of Equivalency

TSI TCC_4.2.7.4 : 

This is the interface between Eurobalise and the lineside electronic unit (LEU). These requirements are specified in
UNISIG SUBSET-036, FFFIS for Eurobalise. This interface only contributes to this Basic Parameter when Eurobalise and LEUs are supplied as separate 
interoperability constituents (see section 5.2.2, Grouping of interoperability constituents).  The system requirement applies equally to Eurobalises and other 
transponder types.

TSI Incorporation Comment
Eurobalise/LEU

Interfaces between this CHSTP System Requirement and others, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07.4 8-07>>

Interfaces between other CHSTP System Requirements and this one, with comment
Transponder (Eurobalise or other)8-07.4 8-02<<
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Euroloops will not be specified.  This particular System Requirement for an interface between the Loop and the Lineside Electronic Unit (LEU) is Not Applicable

N/A

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-07.5 - Euroloop/LEU

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TCC_4.2.7.5 : 

In the event that a radio based ATC system is implemented, the CHSTP ATC shall be based on ETCS Level 2 or equivalent and as such Euroloops used for 
ETCS Level 1 will not be required.

TSI Incorporation Comment
Euroloop/LEU

Interfaces between this CHSTP System Requirement and others, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07.5 SR_Not_Applica
ble

>>
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The CHSTP Automatic Train Control system (ATC) includes all functions and technical requirements of a train control system including safety critical and non-safety critical 
elements.  The ATC specifications are functional and performance based set of requirements; as such the wayside ATC elements are integral and a specific interface 
between different ATC elements  to be developed by the system supplier so as to meet the defined system functional and performance (including safety) requirements.  
Furthermore, the ATC system shall be implemented as a complete system and pre-fitting does not require a definition.

A specific design criterion is not required for this interface.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-07.6 - Requirements on pre-fitting of ATC wayside equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-07.6 TCC_4.2.7.6Requirements on pre-fitting of ATC wayside 

equipment
Requirements on pre-fitting of ERTMS track side 
equipment

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

N/A
Basis of Equivalency

TSI TCC_4.2.7.6 : 

This TSI is written to describe the interface between ERTMS track-side equipment and the track-side Command and Control (Train Control and 
Communications) Infrastructure.

TSI Incorporation Comment
Requirements on pre-fitting of ERTMS track side equipment

Interfaces between this CHSTP System Requirement and others, with comment
Link added by Matthew Petty, April 2010, based on reading the SR and considering the FR System Component and 
Principal Requirement.

8-07.6 8-07>>
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This Basic Parameter concerns the safety-related data transmitted via radio, in the event that a radio based ATC system is implemented, that must be protected by 
mechanisms that need cryptographic keys. A management system shall be implemented that controls and manages the keys.

The FRA regulations concerning design, maintenance, and distribution of cryptographic keys shall be conformed with.

Cryptographic keys shall be used where necessary to ensure the integrity of safety-related data and to provide security of wireless ATC messages.  The method of 
generating the keys shall be specified by the final designer for approval by the Engineer.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-08 - ATC Key Management

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TCC_4.2.8 : 

This SR will comply with the TSI.
TSI Incorporation Comment

Key Management

Interfaces between other CHSTP System Requirements and this one, with comment
Key management8-08 8-02<<

TCC Key Management; The Maintenance Plan, Rules, and Procedures shall incorporate the required security and other 
practices necessary for the integrity of key management.

8-08 8-22<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

N/AN/A N/A N/A N/A
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The ATC subsystem shall incorporate a function whereby unique identities are assigned for all of the wayside and on-board assemblies.  The details of the scheme, including 
the actual identities, shall be proposed by the subsystem designer and approved by CHSTP.

The ATC subsystem shall incorporate a function whereby unique identities are assigned for all of the wayside and on-board assemblies.  The details of the scheme, including 
the actual identities, shall be proposed by the subsystem designer and approved by CHSTP.

The details of the identity scheme and its application shall ensure the specified performance of the ATC system including the quantified safety requirements.  The identity 
scheme shall be provided to CHSTP for subsequent management.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-09 - ATC-ID Management

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.1 8-09 TCC_4.2.9ATC-ID Management ETCS-ID Management

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.1:  Plans, where kept

This CFR section states where plans are to be kept.  This SR describes some of the information that must be documented on the plans.
Basis of Equivalency

TSI TCC_4.2.9 : 

This requirement provides unique ETCS identities for equipment in track-side and on-board assemblies based on allocated ranges by specific countries.  Where 
the ATC system architecture and design requires such a function, the CHSTP ATC subsystem supplier will assign these identities.

TSI Incorporation Comment
ETCS-ID Management

Interfaces between other CHSTP System Requirements and this one, with comment
ATC-ID management8-09 8-02<<

ATC ID Management; The Maintenance Plan, Rules, and Procedures shall incorporate the required security and other 
practices necessary for the integrity of key management.

8-09 8-22<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

N/AN/A N/A N/A
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This requirement defines the requirements on trackside components of Hot Axle Box Detection Systems (HABD) and deals only with the Class A system. Rolling stock 
concerned are those which are intended to be used on 1435mm (4.708") track gauge. Vehicles equipped with onboard hot wheelset bearing detection and shielded against 
trackside hot wheelset bearing detection need therefore not to be considered here.

The target area is defined as that surface of the wheelset bearing box which has a temperature related to the axle bearing temperature and is completely visible for vertical 
trackside scanning.

The target area of vehicles is described by transverse and longitudinal dimensions. The target area is therefore defined as a
characteristic of rolling stock and is originally defined in vehicle-side co-ordinates.

The scanning range is as a characteristic of the HABD System and its mounting and originally defined in track-side coordinates.

Target area (rolling stock) and scanning range (HABD) are interfacing each other and have to overlap.

Figure a) (see TSI document) gives an overview and shows details for the following definitions.

SCANNING RANGE (HABD) AND TARGET AREA (ROLLING STOCK) IN TRANSVERSE DIRECTION
HABD Systems shall have a scanning range being able to measure a hot target area of 50mm within de1 = 1 040mm to de2
= 1 120mm related to the centre-line of the vehicle at a height above top of rail between h1 = 260 mm and h2 = 500 mm
(minimum range).

SCANNING RANGE (HABD) AND TARGET AREA (ROLLING STOCK) IN LONGITUDINAL DIRECTION
HABD-System shall measure axle boxes in a longitudinal scanning range corresponding with longitudinal target area
dimensions from 80 mm up to 130 mm in the velocity range from 3 km/h up to 330 km/h.

For higher speeds the values will have to be defined when necessary.

MOUNTING DIMENSIONS IN THE TRACK
The centre of the detection area of the HABD shall be mounted at a distance from the track centre line which guarantees the
given scanning ranges.

A vertical scanning is highly recommended.

ALARM-TYPES AND -LIMITS
The HABD shall build the following alarm-types:
— hot-alarm
— warm-alarm
— difference-alarm or other type of alarm

According to annex C

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-10 - HABD (Hot axle box detector)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-10 TCC_4.2.10HABD (Hot axle box detector) HABD (Hot axle box detector)
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— the values for alarm limits have to be stated in the infrastructure register,
— the corresponding rolling stock side axle box surface temperatures have to be stated in the rolling stock register.

In case future track-side equipment is able to safely identify the train according to its temperature limits, a automatic
adjustment of the alarm limits could be performed.

This requirement defines the requirements on trackside components of Hot Axle Box Detection Systems (HABD) and deals only with the Class A system. Rolling stock 
concerned are those which are intended to be used on 1435mm (4.708") track gauge. Vehicles equipped with onboard hot wheelset bearing detection and shielded against 
trackside hot wheelset bearing detection need therefore not to be considered here.

The target area is defined as that surface of the wheelset bearing box which has a temperature related to the axle bearing temperature and is completely visible for vertical 
trackside scanning.

The target area of vehicles is described by transverse and longitudinal dimensions. The target area is therefore defined as a
characteristic of rolling stock and is originally defined in vehicle-side co-ordinates.

The scanning range is as a characteristic of the HABD System and its mounting and originally defined in track-side coordinates.

Target area (rolling stock) and scanning range (HABD) are interfacing each other and have to overlap.

Figure a) (see TSI document) gives an overview and shows details for the following definitions.

SCANNING RANGE (HABD) AND TARGET AREA (ROLLING STOCK) IN TRANSVERSE DIRECTION
HABD Systems shall have a scanning range being able to measure a hot target area of 50mm within de1 = 1 040mm to de2
= 1 120mm related to the centre-line of the vehicle at a height above top of rail between h1 = 260 mm and h2 = 500 mm
(minimum range).

SCANNING RANGE (HABD) AND TARGET AREA (ROLLING STOCK) IN LONGITUDINAL DIRECTION
HABD-System shall measure axle boxes in a longitudinal scanning range corresponding with longitudinal target area
dimensions from 80 mm up to 130 mm in the velocity range from 3 km/h up to 330 km/h.

For higher speeds the values will have to be defined when necessary.

MOUNTING DIMENSIONS IN THE TRACK
The centre of the detection area of the HABD shall be mounted at a distance from the track centre line which guarantees the
given scanning ranges.

A vertical scanning is highly recommended.

ALARM-TYPES AND -LIMITS
The HABD shall build the following alarm-types:
— hot-alarm
— warm-alarm
— difference-alarm or other type of alarm

According to annex C
— the values for alarm limits have to be stated in the infrastructure register,

Design Criteria
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— the corresponding rolling stock side axle box surface temperatures have to be stated in the rolling stock register.

In case future track-side equipment is able to safely identify the train according to its temperature limits, a automatic
adjustment of the alarm limits could be performed.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

No corresponding CFR. Use TSI for SR.
Basis of Equivalency

TSI TCC_4.2.10 : 

Details of TSI are in CNC Annex A Appendix 2: details of scanning range, alarm types and so on. Conclusion: Base SR text on TSI details alone.
TSI Incorporation Comment

HABD (Hot axle box detector)

Interfaces between other CHSTP System Requirements and this one, with comment
HABD (Hot axle box detector)8-10 5-03.3<<

Interfaces to Hot Axle Box Detectors and other wayside sensors8-10 8-03<<

Verify that trains with hot axle box detection at a specified threshold are stopped by the ATC subsystem prior to the train 
entering a tunnel.

8-10 4-04<<

Verify that the ATC subsystem will stop a train detecting hot axle box defects at the defined threshold before it enters a 
tunnel

8-10 4-04.1<<
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The ATC wayside train detection subsystem(s) shall be compatible with the rolling stock and with the requirement to detect broken rails.

The ATC wayside train detection subsystem shall be compatible with the rolling stock and with the requirement to detect broken rails   The electrical characteristics of the 
rolling stock wheelsets including the impedance of the wheel/rail interface shall be consistent with the specified track circuit shunting sensitivity.  Specified critical dimensions 
required of the rolling stock shall also be complied with.

Broken rail detection shall be provided through the use of track circuits which shall also be the primary means of wayside train detection.   Auxiliary systems for wayside train 
detection may also be provided in addition to track circuits   Wayside train detection systems and broken rail detection systems (track circuits and auxiliary detection systems 
where deployed) shall meet the requirements of CFR Part 236.  Where used, auxiliary detections systems, including axle counters shall be compatible with the physical 
characteristics of the wheelsets of all rolling stock including maintenance vehicles and locomotives to ensure correct operation.

Track circuits shall conform to the AREMA C&S Manual of Recommended Practice, Section 8; Track Circuits where applicable in electrified territory.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-11 - Compatibility with Wayside Train Detection Systems

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-11 TCC_4.2.11Compatibility with Wayside Train Detection Systems Compatibility with Track-side Train Detection Syste

236.51 TCC_4.2.11 Compatibility with Track-side Train Detection Syste

236.54 TCC_4.2.11 Compatibility with Track-side Train Detection Syste

236.55 TCC_4.2.11 Compatibility with Track-side Train Detection Syste

236.56 TCC_4.2.11 Compatibility with Track-side Train Detection Syste

236.57 TCC_4.2.11 Compatibility with Track-side Train Detection Syste

236.58 TCC_4.2.11 Compatibility with Track-side Train Detection Syste

236.302 TCC_4.2.11 Compatibility with Track-side Train Detection Syste

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

The design criteria shall require that all of the applicable portions of Part 236, especially Sections 236.51 through 236.60  and Subpart I, are followed.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.56:  Shunting sensitivity

SR describes requirement for vital wayside functionality
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.51:  Track circuit requirements

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.54:  Minimum length of track circuit

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.55:  Dead section; maximum length

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.57:  Shunt and fouling wires

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.58:  Turnout, fouling section

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.302:  Track circuits and route locking

SR describes requirement for vital wayside functionality
Basis of Equivalency

TSI TCC_4.2.11 : 

Details of TSI are in CNC Annex A Appendix 1: vehicle and wheel geometry etc. NEED TO CONSIDER CFR
This Basic Parameter describes the characteristics of Track-side Train Detection Systems that are necessary to be
compatible with Rolling Stock which conforms with the relevant sections of the Rolling Stock TSI

Rolling stock shall have the mechanical and electrical characteristics necessary for the operation of track-side train detection systems.  Annex A, Appendix 1 
specifies the requirements related to the mechanical and electrical characteristics of the rolling stock.  These characteristics shall be included in the design 
criteria.

TSI Incorporation Comment
Compatibility with Track-side Train Detection Systems
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Interfaces between this CHSTP System Requirement and others, with comment
Verify required characteristics of rail fastener systems8-11 3-38>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify compatibility with Track-side Train Detection Systems8-11 5-07.9<<

Compatibility with track-side train detection systems
8-11 3-18<<

Verify compatibility with track-side train detection systems8-11 5-03.10<<

Verify compatibility with track-side train detection systems.8-11 5-03.2<<

Verify compatibility with Track-side Train Detection Systems.8-11 5-03.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

C&S Manual of 
Recommended Practice

AREMA Section 8 -- Track Circuits The relevant portions of Parts 8.2, Recommended Audio 
Frequency Track circuits; 8.3, Recommended Coded 
Track Circuits; 8.4 Recommended Items for Electrified 
Territory; 8.5 Recommended Insulated Track Fittings, Rail 
Joints; and 8.6, Recommended Instructions shall be 
followed for the track circuits, track fittings, and rail joints 
installed.
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Control equipment shall not interfere with other Control equipment.

Control equipment shall not interfere with other equipment. The equipment shall conform with the requirements of EN 50121-4, “Railway applications – Electromagnetic 
compatibility Part 4:  Emission and immunity of the signaling and telecommunications apparatus.”

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-12.1 - Internal TCC Electromagnetic compatibility

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.8 8-12.1 TCC_4.2.12.1Internal TCC Electromagnetic compatibility Internal Control-Command Electromagnetic compa

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.8:  Operating characteristics of 
electromagnetic, electronic, or electrical apparatus

Operating characteristics of electro-magnetic, electronic, or electrical apparatus:
Signal apparatus, the functioning of which affects the safety of train operation, shall be maintained in accordance with the limits within which the device is 
designed to operate.

Basis of Equivalency

TSI TCC_4.2.12.1 : 

The requirements of this TSI are incorporated in their entirety, with additions
TSI Incorporation Comment

Internal Control-Command Electromagnetic compatibility

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50121-4:2006EN Railway applications – Electromag
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Interfaces between other CHSTP System Requirements and this one, with comment
SR 8-12.1 provides CHSTP System Requirements relevant to this TSI.8-12.1 8-20.1<<

C&S 11.5.1AREMA 11.5.1.D.6.  Electromagnetic 
Interference (EMI) and 11.5.1.E. 
Environmental Parameter Limits

C&S manual 11.5.1.D.6 states:  “Electromagnetic 
Interference (EMI)  Equipment shall operate normally 
without requiring adjustment when in service with all its 
covers on and installed per manufacturer's 
recommendations at specified EMI field strength levels. 
Specified field strength is for either single impulse or 
continuous wave EMI. Processor-based equipment shall 
conform to requirements set forth in Federal 
Communications Commission (FCC) Rules, part 15, for 
spurious RF emissions with all its covers on and installed 
per manufacturer's recommendations.” 

C&S manual 11.5.1.E provides a table with test field 
strengths vs. frequency range for each category of signal 
system equipment.
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These requirements cover electromagnetic immunity limits (conducted and induced traction current and other train originated currents, radiated electric and magnetic fields, 
as well as static fields) to be respected by rolling stock, to ensure correct functioning of the wayside Train Control and Communications (TCC) equipment. It includes the 
procedures for measuring the values.
The electromagnetic immunity characteristics of the wayside equipment selected for CHST use must be documented and converted into corresponding emission limits for 
rolling stock.  The rolling stock must be tested and demonstrated to conform to the emission limits.

These requirements cover electromagnetic immunity limits (conducted and induced traction current and other train originated currents, radiated electric and magnetic fields, 
as well as static fields) to be respected by rolling stock, to ensure correct functioning of the wayside Train Control and Communications (TCC) equipment. It includes the 
procedures for measuring the values.
The electromagnetic immunity characteristics of the wayside equipment selected for CHST use must be documented and converted into corresponding emission limits for 
rolling stock.  The rolling stock must be tested and demonstrated to conform to the emission limits.
The standard EN 50238, “Railway applications - Compatibility between rolling stock and train detection Systems,” specifies the procedures and methods by which CNC 
immunity limits and rolling stock emission limits are determined.  
The U.S. Department of Transportation Federal Transit Administration suggested test procedures govern testing of the compatibility of trains and track circuits in the U.S., if 
CHST uses conventional track circuits:
•�UMTA-MA-06-0153-85-6, Conductive Interference in Rapid Transit Signaling Systems Volume II:  Suggested Test Procedures
•�UMTA-MA-06-0153-85-8, Inductive Interference in Rapid Transit Signaling Systems - Volume II: Suggested Test Procedures
The characteristics of ERTMS CNC wayside equipment are specified by UNISIG SUBSET-036 (FFFIS) for Eurobalise.  Additionally, specific requirements for train detection 
systems are specified in SR 8-11.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-12.2 - Electromagnetic Compatibility between Rolling Stock and 
Control-Command Track-side equipment

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.8 8-12.2 TCC_4.2.12.2Electromagnetic Compatibility between Rolling 

Stock and Control-Command Track-side equipment
Electromagnetic Compatibility between Rolling 
Stock and Control-Command Track-side 

236.992 TCC_4.2.12.2 Electromagnetic Compatibility between Rolling Sto

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.229 8-12.2 TCC_4.2.12.2Electromagnetic Compatibility between Rolling 

Stock and Control-Command Track-side equipment
Electromagnetic Compatibility between Rolling 
Stock and Control-Command Track-side 

TCC_4.2.12.2 Electromagnetic Compatibility between Rolling Sto

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.8:  Operating characteristics of 
electromagnetic, electronic, or electrical apparatus

The CFR requires that the signaling system be maintained in accordance with the electromagnetic limits within it is designed to operate.
Cited standard and planned activities achieve requirements of CFR.

Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart Appendix B - 236.992:  Appendix B

“(i) Electrical influences such as power supply anomalies/transients, abnormal/improper input conditions (e.g., outside of normal range inputs relative to 
amplitude and frequency, unusual combinations of inputs) including those related to a human operator, and others such as electromagnetic interference 
or electrostatic discharges, or both;”
Cited standard and planned activities achieve requirements of CFR.

Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart C - Specific Requirements For Tier I Passenger Equipment - 
238.229:  Safety appliances--general.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart C - Specific Requirements for Tier I Passenger Equipment - 238.229:  Safety 
appliances--general.
Basis of Equivalency

TSI TCC_4.2.12.2 : 

This includes the range of electromagnetic compatibility (EMC) emissions (conducted and induced traction current and other train originated currents, 
electromagnetic field characteristics as well as static fields) to be respected by rolling stock in order to ensure the correct functioning of the track-side Control-
Command equipment. It includes the description for measuring the values.
The characteristics of Control-Command trackside equipment are specified by EN 50126 (general immunity characteristics of equipment) and UNISIG SUBSET-
036 (FFFIS for Eurobalise.  Additionally, specific requirements for train detection systems are specified in SR 8-11.
The TSI requirements will be complied with in their entirety as applicable.

TSI Incorporation Comment
Electromagnetic Compatibility between Rolling Stock and Control-Command Track-side equipment

Interfaces between other CHSTP System Requirements and this one, with comment
Review interface with electromagnetic compatibility between Rolling Stock and Control-Command Track-side equipment8-12.2 5-06.9<<

SR 8-12-2 provides CHSTP System Requirements relevant to this TSI.8-12.2 8-20.1<<
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The human machine interface (HMI) for ATC shall be developed to effectively display ATC functions and interactive controls device using ergonomic considerations.

The HMI for ATC shall comply with the relevant requirements of 49 CFR all relevant parts (229 and 236) and shall be developed with ergonomic considerations for visibility of 
ATC displayed indications and ATC functions that require Locomotive Engineer interaction with the display.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-13 - ATC DMI (Driver Machine Interface)

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
227.117 8-13 TCC_4.2.13ATC DMI (Driver Machine Interface) ETCS DMI (Driver Machine Interface)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.23 8-13 TCC_4.2.13ATC DMI (Driver Machine Interface) ETCS DMI (Driver Machine Interface)

236.24 TCC_4.2.13 ETCS DMI (Driver Machine Interface)

236.995 TCC_4.2.13 ETCS DMI (Driver Machine Interface)

CFR 227 - Occupational Noise Exposure, Subpart B - Occupational Noise Exposure for Railroad Operating Employees - 227.117:  
Hearing protector attenuation

HMI shall be compliant with the requirements of 49CFR part 229 Section 117:

After December 31, 1980, each locomotive used as a controlling locomotive at speeds in excess of 20 miles per hour shall be equipped with a speed 
indicator which is—
(1) Accurate within ±3 miles per hour of actual speed at speeds of 10 to 30 miles per hour and accurate within ±5
miles per hour at speeds above 30 miles per hour; and
(2) Clearly readable from the engineer’s normal position under all light conditions.

Basis of Equivalency
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CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart Appendix E - 236.995:  Appendix E

HMI shall be compliant with the requirements of Appendix E to 49CFR Part 236 – Human-Machine Interface (HMI) Design:

(a) This appendix provides human factors design criteria applicable to both subpart H
and subpart I of this part. HMI design criteria will minimize negative safety effects by causing
designers to consider human factors in the development of HMIs. The product design should
sufficiently incorporate human factors engineering that is appropriate to the complexity of the
product; the gender, educational, mental, and physical capabilities of the intended operators and
maintainers; the degree of required human interaction with the component; and the environment
in which the product will be used.
(b) As used in this section, “designer” means anyone who specifies requirements
for—or designs a system or subsystem, or both, for—a product subject to subpart H or subpart I
of this part, and “operator” means any human who is intended to receive information from,
provide information to, or perform repairs or maintenance on a safety-critical product subject to
subpart H or I of this part.
(c) Human factors issues the designers must consider with regard to the general
function of a system include:
(1) Reduced situational awareness and over-reliance. HMI design must give an
operator active functions to perform, feedback on the results of the operator’s actions, and
information on the automatic functions of the system as well as its performance. The operator
must be “in-the loop.” Designers must consider at a minimum the following methods of
maintaining an active role for human operators:
(i) The system must require an operator to initiate action to operate the train and
require an operator to remain ‘‘in-the-loop’’ for at least 30 minutes at a time;
(ii) The system must provide timely feedback to an operator regarding the system’s
automated actions, the reasons for such actions, and the effects of the operator’s manual actions
on the system;
(iii) The system must warn operators in advance when it requires an operator to take
action;
(iv) HMI design must equalize an operator’s workload; and
(v) HMI design must not distract from the operator’s safety related duties.
(2) Expectation of predictability and consistency in product behavior and
communications. HMI design must accommodate an operator’s expectation of logical and
consistent relationships between actions and results. Similar objects must behave consistently
when an operator performs the same action upon them.
(3) End user limited ability to process information. HMI design must therefore
minimize an operator’s information processing load. To minimize information processing load,
the designer must:
(i) Present integrated information that directly supports the variety and types of
decisions that an operator makes;
(ii) Provide information in a format or representation that minimizes the time required
to understand and act; and
(iii) Conduct utility tests of decision aids to establish clear benefits such as processing
time saved or improved quality of decisions.
(4) End user limited memory. HMI design must therefore minimize an operator’s
information processing load.

Basis of Equivalency
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(i) To minimize short-term memory load, the designer shall integrate data or
information from multiple sources into a single format or representation (‘‘chunking’’) and
design so that three or fewer ‘‘chunks’’ of information need to be remembered at any one time.
(ii) To minimize long-term memory load, the designer shall design to support
recognition memory, design memory aids to minimize the amount of information that must be
recalled from unaided memory when making critical decisions, and promote active processing of
the information.
(d) Design systems that anticipate possible user errors and include capabilities to
catch errors before they propagate through the system;
(1) Conduct cognitive task analyses prior to designing the system to better understand
the information processing requirements of operators when making critical decisions; and
(2) Present information that accurately represents or predicts system states.
(e) When creating displays and controls, the designer must consider user ergonomics
and shall:
(1) Locate displays as close as possible to the controls that affect them;
(2) Locate displays and controls based on an operator’s position;
(3) Arrange controls to minimize the need for the operator to change position;
(4) Arrange controls according to their expected order of use;
(5) Group similar controls together;
(6) Design for high stimulus-response compatibility (geometric and conceptual);
(7) Design safety-critical controls to require more than one positive action to activate
(e.g., auto stick shift requires two movements to go into reverse);
(8) Design controls to allow easy recovery from error; and
(9) Design display and controls to reflect specific gender and physical limitations of
the intended operators.
(f) The designer shall also address information management. To that end, HMI
design shall:
(1) Display information in a manner which emphasizes its relative importance;
(2) Comply with the ANSI/HFS 100–1988 standard;
(3) Utilize a display luminance that has a difference of at least 35cd/m2 between the
foreground and background (the displays should be capable of a minimum contrast 3:1 with 7:1
preferred, and controls should be provided to adjust the brightness level and contrast level);
(4) Display only the information necessary to the user;
(5) Where text is needed, use short, simple sentences or phrases with wording that an
operator will understand and appropriate to the educational and cognitive capabilities of the
intended operator;
(6) Use complete words where possible; where abbreviations are necessary, choose a
commonly accepted abbreviation or consistent method and select commonly used terms and
words that the operator will understand;
(7) Adopt a consistent format for all display screens by placing each design element
in a consistent and specified location;
(8) Display critical information in the center of the operator’s field of view by placing
items that need to be found quickly in the upper left hand corner and items which are not time critical
in the lower right hand corner of the field of view;
(9) Group items that belong together;
(10) Design all visual displays to meet human performance criteria under monochrome
conditions and add color only if it will help the user in performing a task, and use color coding as
a redundant coding technique;
(11) Limit the number of colors over a group of displays to no more than seven;
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

(12) Design warnings to match the level of risk or danger with the alerting nature of
the signal; and
(13) With respect to information entry, avoid full QWERTY keyboards for data entry.
(g) With respect to problem management, the HMI designer shall ensure that the:
(1) HMI design must enhance an operator’s situation awareness;
(2) HMI design must support response selection and scheduling; and
(3) HMI design must support contingency planning.

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.23:  Aspects and indications

AREMA Communications & Signals Manual of Recommended Practice Part 2.1.1 incorporates this in its entirety.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.24:  Spacing of roadway signals

AREMA Communications & Signals Manual of Recommended Practice Part 2.1.1 incorporates this in its entirety.
Basis of Equivalency

TSI TCC_4.2.13 : 

This TSI is written around a specific type of signal system however there are no specifics quoted in the TSI.  The HMI for the Driver ATC display shall be 
developed taking into account the functional and performance requirements of the overall ATC system, and in compliance with the Human Factors 
considerations described by the relevant CFR sections.

TSI Incorporation Comment
ETCS DMI (Driver Machine Interface)

Interfaces between this CHSTP System Requirement and others, with comment
The rules will be developed under the operations discipline with input from the communications and train control 
disciplines

8-13 7-07>>
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The human machine interface (HMI) for ATC and Voice Radio functions shall be developed to effectively display the radio functions and interactive controls using ergonomic 
considerations.  The HMI shall also comply with 49 CFR Part 236, Appendix E.

The HMI for ATC and Voice Radio shall comply with the relevant requirements of the CFR and shall be developed with ergonomic considerations for visibility of radio 
displayed indications and radio functions that require Locomotive Engineer interaction with the display.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-14 - ATC and Voice Radio DMI (Driver Machine Interface)

CFR Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.995 8-14 TCC_4.2.14ATC and Voice Radio DMI (Driver Machine 

Interface)
EIRENE DMI (Driver Machine Interface)
This Basic Parameter describes the information 

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart Appendix E - 236.995:  Appendix E

HMI shall be compliant with the requirements of Appendix E to 49CFR Part 236 – Human-Machine Interface (HMI) Design:

(a) This appendix provides human factors design criteria applicable to both subpart H
and subpart I of this part. HMI design criteria will minimize negative safety effects by causing
designers to consider human factors in the development of HMIs. The product design should
sufficiently incorporate human factors engineering that is appropriate to the complexity of the
product; the gender, educational, mental, and physical capabilities of the intended operators and
maintainers; the degree of required human interaction with the component; and the environment
in which the product will be used.
(b) As used in this section, “designer” means anyone who specifies requirements
for—or designs a system or subsystem, or both, for—a product subject to subpart H or subpart I
of this part, and “operator” means any human who is intended to receive information from,
provide information to, or perform repairs or maintenance on a safety-critical product subject to
subpart H or I of this part.
(c) Human factors issues the designers must consider with regard to the general
function of a system include:
(1) Reduced situational awareness and over-reliance. HMI design must give an
operator active functions to perform, feedback on the results of the operator’s actions, and
information on the automatic functions of the system as well as its performance. The operator
must be “in-the loop.” Designers must consider at a minimum the following methods of
maintaining an active role for human operators:
(i) The system must require an operator to initiate action to operate the train and
require an operator to remain ‘‘in-the-loop’’ for at least 30 minutes at a time;
(ii) The system must provide timely feedback to an operator regarding the system’s
automated actions, the reasons for such actions, and the effects of the operator’s manual actions
on the system;
(iii) The system must warn operators in advance when it requires an operator to take

Basis of Equivalency
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action;
(iv) HMI design must equalize an operator’s workload; and
(v) HMI design must not distract from the operator’s safety related duties.
(2) Expectation of predictability and consistency in product behavior and
communications. HMI design must accommodate an operator’s expectation of logical and
consistent relationships between actions and results. Similar objects must behave consistently
when an operator performs the same action upon them.
(3) End user limited ability to process information. HMI design must therefore
minimize an operator’s information processing load. To minimize information processing load,
the designer must:
(i) Present integrated information that directly supports the variety and types of
decisions that an operator makes;
(ii) Provide information in a format or representation that minimizes the time required
to understand and act; and
(iii) Conduct utility tests of decision aids to establish clear benefits such as processing
time saved or improved quality of decisions.
(4) End user limited memory. HMI design must therefore minimize an operator’s
information processing load.
(i) To minimize short-term memory load, the designer shall integrate data or
information from multiple sources into a single format or representation (‘‘chunking’’) and
design so that three or fewer ‘‘chunks’’ of information need to be remembered at any one time.
(ii) To minimize long-term memory load, the designer shall design to support
recognition memory, design memory aids to minimize the amount of information that must be
recalled from unaided memory when making critical decisions, and promote active processing of
the information.
(d) Design systems that anticipate possible user errors and include capabilities to
catch errors before they propagate through the system;
(1) Conduct cognitive task analyses prior to designing the system to better understand
the information processing requirements of operators when making critical decisions; and
(2) Present information that accurately represents or predicts system states.
(e) When creating displays and controls, the designer must consider user ergonomics
and shall:
(1) Locate displays as close as possible to the controls that affect them;
(2) Locate displays and controls based on an operator’s position;
(3) Arrange controls to minimize the need for the operator to change position;
(4) Arrange controls according to their expected order of use;
(5) Group similar controls together;
(6) Design for high stimulus-response compatibility (geometric and conceptual);
(7) Design safety-critical controls to require more than one positive action to activate
(e.g., auto stick shift requires two movements to go into reverse);
(8) Design controls to allow easy recovery from error; and
(9) Design display and controls to reflect specific gender and physical limitations of
the intended operators.
(f) The designer shall also address information management. To that end, HMI
design shall:
(1) Display information in a manner which emphasizes its relative importance;
(2) Comply with the ANSI/HFS 100–1988 standard;
(3) Utilize a display luminance that has a difference of at least 35cd/m2 between the
foreground and background (the displays should be capable of a minimum contrast 3:1 with 7:1
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

preferred, and controls should be provided to adjust the brightness level and contrast level);
(4) Display only the information necessary to the user;
(5) Where text is needed, use short, simple sentences or phrases with wording that an
operator will understand and appropriate to the educational and cognitive capabilities of the
intended operator;
(6) Use complete words where possible; where abbreviations are necessary, choose a
commonly accepted abbreviation or consistent method and select commonly used terms and
words that the operator will understand;
(7) Adopt a consistent format for all display screens by placing each design element
in a consistent and specified location;
(8) Display critical information in the center of the operator’s field of view by placing
items that need to be found quickly in the upper left hand corner and items which are not time critical
in the lower right hand corner of the field of view;
(9) Group items that belong together;
(10) Design all visual displays to meet human performance criteria under monochrome
conditions and add color only if it will help the user in performing a task, and use color coding as
a redundant coding technique;
(11) Limit the number of colors over a group of displays to no more than seven;
(12) Design warnings to match the level of risk or danger with the alerting nature of
the signal; and
(13) With respect to information entry, avoid full QWERTY keyboards for data entry.
(g) With respect to problem management, the HMI designer shall ensure that the:
(1) HMI design must enhance an operator’s situation awareness;
(2) HMI design must support response selection and scheduling; and
(3) HMI design must support contingency planning.

TSI TCC_4.2.14 : 

This basic parameter describes the information provided from the EIRENE on-board system to the driver and entered to the EIRENE on-board system by the 
driver.  The listed considerations will be taken into account; ergonomics (including visibility), EIRENE functions to be displayed, call related information outgoing, 
and call related information incoming.  References to the EIRENE Functional (FRS) and System (SRS) Requirements Specifications will be considered where 
relevant.

TSI Incorporation Comment
EIRENE DMI (Driver Machine Interface)

Interfaces between this CHSTP System Requirement and others, with comment
The rules will be developed under the operations discipline with input from the communications and train control 
disciplines

8-14 7-07>>
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The ATC system shall send data to recorders on the wayside, at central control, and on-board from the respective ATC subsystems in compliance with the CFR.

The ATC system shall record data for diagnostic and record keeping purposes and also shall send data to recorders on the wayside, at central control, and on-board from the 
respective ATC subsystems in compliance with the regulations as referenced in the sections following.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-15 - Interface to Data Recording for Regulatory Purposes

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.135 8-15 TCC_4.2.15Interface to Data Recording for Regulatory Purposes Interface to Data Recording for Regulatory Purpos

TCC_4.3.1.4 Interface to data recording for regulatory purposes

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.135:  Event recorders

The CHSTP ATC data recording requirements for on-board recorders shall be in full compliance with the CFR except as provided in an Order of Particular 
Applicability from the FRA.

Basis of Equivalency

TSI TCC_4.2.15 : 

The TSI references are to specific ERTMS UNISIG specifications.  An ERTMS system will not be specified however in the event that a radio based system 
(ERTMS or other) is implemented the interfaces to data recording for regulatory purposes  shall generally meet the requirements of the UNISIG specifications 
SUBSET -026; Systems Requirements Specification, -27 Form Fit and Functional Specification Juridical Recorder (JRU) – Downloading Tool, -028; JRU Test 
Specification, and -Juridical Recorder Baseline Requirements (note this latter requirement is only reserved and as yet has no substance).

TSI Incorporation Comment
Interface to Data Recording for Regulatory Purposes

TSI TCC_4.3.1.4 : 

The TSI references are to specific ERTMS UNISIG specifications.  An ERTMS system will not be specified however in the event that a radio based system 
(ERTMS or other) is implemented the interfaces to data recording for regulatory purposes  shall generally meet the requirements of the UNISIG specifications 
SUBSET -026; Systems Requirements Specification, -27 Form Fit and Functional Specification Juridical Recorder (JRU) – Downloading Tool, -028; JRU Test 
Specification, and -Juridical Recorder Baseline Requirements (note this latter requirement is only reserved and as yet has no substance).

TSI Incorporation Comment
Interface to data recording for regulatory purposes

Interfaces between this CHSTP System Requirement and others, with comment
Interfaces to RS recording devices will be designed, implemented and tested to ensure compliance8-15 5-07.10>>
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This Basic Parameter is split into two parts.
SR 8-16.1 covers Wayside Signals and SR 8-16.2 covers Wayside Signs.  The requirements are covered in these two System Requirements.

Text is contained in subsidiary system requirements; SR 8-16.1 (wayside signals) and SR 8-16.2 (wayside signs)

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-16 - Visibility of wayside TCC objects

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.301 8-16 TCC_4.2.16Visibility of wayside TCC objects Visibility of track-side Control-Command objects

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.301:  Where signals shall be provided

Location of signals related to interlockings
Basis of Equivalency

TSI TCC_4.2.16 : 
TSI Incorporation Comment

Visibility of track-side Control-Command objects

Interfaces between this CHSTP System Requirement and others, with comment
Vehicle Headlights8-16 8-18>>

Driver’s cab8-16 5-02.6>>

Vehicle Headlights8-16 8-18.10>>

Interfaces between other CHSTP System Requirements and this one, with comment
Visibility of track-side Control-Command objects8-16 3-48<<

Verify visibility of track-side Control-Command objects8-16 5-02.6<<

Visibility of track-side control-command effects8-16 3-03<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Parts 2.1.1 and  14.6.1 
of the  Communications 
& Signals Manual of 

AREMA design criteria for wayside signals 
and signs of various designs, 
including markers and targets, for 

The recommendations shall be followed for wayside 
signals and all train control fixed signs installed along the 
right-of-way, reflective signs shall be specified.
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No comment8-16 5-02.7<<
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This requirement concerns the visibility of wayside signals installed along the right-of-way for Train Control purposes

Any signals installed along the right-of-way for train control purposes shall meet the recommendations of the AREMA Communications & Signals Manual of Recommended 
Practice Parts 2.1.1.  Use and placement of wayside ATC signals will be further described in the Standard Specifications and Directive Drawings.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-16.1 - Wayside Signals

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.21:  Location of roadway signals

AREMA Communications & Signals Manual of Recommended Practice Part 2.1.1 incorporates this in its entirety.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.23:  Aspects and indications

AREMA Communications & Signals Manual of Recommended Practice Part 2.1.1 incorporates this in its entirety.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.24:  Spacing of roadway signals

AREMA Communications & Signals Manual of Recommended Practice Part 2.1.1 incorporates this in its entirety.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.301:  Where signals shall be provided

SR describes requirement for vital wayside functionality
Basis of Equivalency

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Part 2.1.1 of the  
Communications & 
Signals Manual of 

AREMA Purpose
This Manual Part recommends 
guidelines for applying fixed 

This recommendation shall be followed for all train control 
signals installed along the right-of-way and shall 
incorporate the relevant requirements of the FRA 
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Interfaces between this CHSTP System Requirement and others, with comment
Driver’s cab8-16.1 5-02.6>>

Vehicle Headlights8-16.1 8-18.10>>

Part 2.1.1 of the  
Communications & 
Signals Manual of 
Recommended Practice

AREMA Purpose
This Manual Part recommends 
guidelines for applying fixed 
signals. See Manual Part 1.4.1 
(Identical Items “Boilerplate" for 

regulations.

Normal operation shall be by cab signal and on-board 
enforcement, signals shall be prime indicators when 
operating in degraded modes.
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This requirement concerns the visibility of retro-reflective signs installed along the right-of-way for Train Control purposes

Any signs installed along the right-of-way for train control purposes shall meet the recommendations of the AREMA Communications & Signals Manual of Recommended 
Practices Part 14.6.1, except that retro reflective signs shall be used rather than enamel or vitreous enamel signs.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-16.2 - Wayside Signs

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.301 8-16.2 TCC_4.2.16Wayside Signs Visibility of track-side Control-Command objects

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-16.2 TCC_4.2.16Wayside Signs Visibility of track-side Control-Command objects

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

There are no FRA regulations concerning visibility of signs used for train control purposes.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.301:  Where signals shall be provided

SR describes requirement for vital wayside functionality
Basis of Equivalency

TSI TCC_4.2.16 : 

This Basic Parameter describes:
— The characteristics of retro-reflecting signs to ensure correct visibility. It has to be ensured that, based on
the requirements on vehicle headlights (see TSI RS HS), the OPE requirements are fulfilled.
— The characteristic of interoperable marker boards, see Annex A index 38

TSI Incorporation Comment
Visibility of track-side Control-Command objects

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Part 14.6.1 of the  
Communications & 
Signals Manual of 
Recommended Practice

AREMA A. Purpose
This Manual Part recommends 
design criteria for signs of various 
designs

This recommendation shall be followed for all train control 
signs installed along the right-of-way, except that all 
wayside signs shall be retro-reflective and the vitreous 
enamel type.
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Interfaces between this CHSTP System Requirement and others, with comment
Driver’s cab8-16.2 5-02.6>>

Vehicle Headlights8-16.2 8-18.10>>
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The interface between the odometry function and the ATC on-board subsystem shall meet the relevant availability, reliability, and accuracy requirements of the ATC system.  
Rolling stock shall provide the necessary mounting locations and cables between the sensor equipment and the on-board ATC package location as defined by the interface. 
Where rolling stock supplied odometry sensors are used for ATC purposes, they shall also meet the availability, reliability, and accuracy requirements of the ATC system.  
Where odometry sensors are supplied by the ATC contractor, they shall be compatible with the environmental parameters of the mounting locations on the rolling stock

The rolling stock shall provide for the mounting locations, cabling between the sensors and the on-board ATC package location, and other environmental considerations as 
specified.  The odometry sensors shall be compatible with the accuracy (safety related), reliability, and availability of the ATC system as a whole and with the environment of 
the location on which the equipment is mounted on the rolling stock.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.12 - Odometry

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-18.12 TCC_4.3.2.12Odometry Odometry

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

The CFR does not address this function.
Basis of Equivalency

TSI TCC_4.3.2.12 : 

The requirements of this TSI requirement shall be incorporated.
TSI Incorporation Comment

Odometry

Interfaces between this CHSTP System Requirement and others, with comment
Interfaces between ATC and Rolling Stock shall be verified through analysis and test.8-18.12 5-07.9>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of odometry8-18.12 5-07.9<<

8-18.12 also addresses the interface between the odometry and the ATC system.8-18.12 8-06.3<<
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Description of interfaces held in database

The on-board ATC subsystem shall interface to the on-board data and event recorders and be in compliance with 49 CFR Parts 229.135 and 236 Subpart I.

The on-board ATC subsystem shall record data for diagnostic and record keeping purposes and also shall also interface to the on-board data and event recorders so as to 
be in compliance with the regulations as referenced in the sections following.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.13 - Interface to data recording for regulatory purposes

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TCC_4.3.2.13 : 

Description of interfaces held in database - confirmed by MJP Feb 2010
TSI Incorporation Comment

Interface to data recording for regulatory purposes

Interfaces between this CHSTP System Requirement and others, with comment
Monitoring and Diagnostic Concepts will meet the regulatory requirements of the FRA.  Verification shall be made by 
analysis and test.

8-18.13 5-07.10>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of interface to data recording for regulatory purposes8-18.13 5-07.9<<

Interface to data recording for regulatory purposes8-18.13 5-07.10<<
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Rolling stock will be specified with space, power, mechanical, electrical, and logical interfaces that will allow the installation of ATC on-board equipment with a minimum of 
modification to the rolling stock or the ATC equipment.  ATC equipment, functions and performance shall be specified with rolling stock interface requirements that match the 
provisions of the Rolling Stock specifications covering these interfaces.

Rolling stock will be specified with space, power, mechanical, electrical, and logical interfaces that will allow the installation of ATC on-board equipment with a minimum of 
modification to the rolling stock or the ATC equipment.  ATC equipment, functions and performance shall be specified with rolling stock interface requirements that match the 
provisions of the Rolling Stock specifications covering these interfaces.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.14 - On-Board Pre-Fitting

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-18.14 TCC_4.3.2.14On-Board Pre-Fitting Onboard pre-fitting

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable
Basis of Equivalency

TSI TCC_4.3.2.14 : 

This TSI section refers to a reserved UNISIG specification, there is therefore no incorporation element from the TSI to this SR.
TSI Incorporation Comment

Onboard pre-fitting

Interfaces between this CHSTP System Requirement and others, with comment
Train control and communications interfaces with the Rolling Stock shall be verified by analysis and test.8-18.14 5-07.9>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of on-board pre-fitting8-18.14 5-07.9<<
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Description of interfaces held in database
This requirement covered in its entirety by TCC SR 8-16.2 & RS SR 5-02.6

Driver’ exterior field of view requirements are covered by SRs TCC 8-16.2 and by RS 5-02.6.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.15 - Driver's External Field of View

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TCC_4.3.2.15 : 

Description of interfaces held in database - confirmed by MJP Feb 2010

This TSI reference is to TCC 4.2.16 and RS 4.2.6 and 4.2.7.

TSI Incorporation Comment
Driver’s External Field of View

Interfaces between this CHSTP System Requirement and others, with comment
Verify that wayside objects including signals, signs, and other indicators are visible by the Locomotive Engineer from the 
normal operating position.

8-18.15 5-02.6>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of driver’s external field of view8-18.15 5-07.9<<
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This interface to the Rolling Stock subsystem describes the Train Control and Communications Subsystem functionality:

—�To command the closing or opening of the air flaps as required by Rolling Stock for pressure maintaining when entering and leaving tunnels.
—�To command to open and close the main power switch as required by Traction Power and OCS.

This is an interface to rolling stock as part of the on-board and wayside ATC functionality covered by SR 8-02 and SR 8-03.

The ATC system shall interface to the Rolling Stock system to provide the following functionality:

—�The ATC on-board subsystem shall command the closing or opening of air flaps as required by the rolling stock requirements.
—�The ATC on-board subsystem shall command the closing or opening of the main power switch as required by the traction power and OCS subsystems.

This is an interface to rolling stock as part of the on-board and wayside ATC functionality covered by SR 8-02 and SR 8-03

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.16 - Automatic Train Operation and Emergency Brake interfaces

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-18.16 TCC_4.3.2.16Automatic Train Operation and Emergency Brake 

interfaces
Automatic power control and particular RS 
requirements for long tunnels

TCC_4.3.4.2 Automatic Power control

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

There is no CFR section governing air flaps controls or automatic traction power controls.
Basis of Equivalency

TSI TCC_4.3.2.16 : 

Requirements for air flap controls will be provided if required by the rolling stock design.

Requirements for main power switch controls will be provided.

TSI Incorporation Comment
Automatic power control and particular RS requirements for long tunnels
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Other Regulations / Guidance

TSI TCC_4.3.4.2 : 

There are no changes of traction power frequency or voltage within the CHST system, although different power utilities and different power feeds from the same 
utility (with different phases) need to be electrically separated from each other.  Phase breaks between such sources may be handled by a neutral section long 
enough to ensure the train is not connected to the two supplies at the same time.  Where this is not possible, the ATC subsystem with its knowledge of the 
location of the train and the inclusion of the phase break criteria within its database can provide the control needs to open breakers to ensure that multiple 
pantographs are not electrically connected when they are physically in contact with different sections of the OCS.

TSI Incorporation Comment
Automatic Power control

Interfaces between this CHSTP System Requirement and others, with comment
The interfaces with Rolling Stock shall be verified to ensure that breakers are opened and closed at the correct locations 
to ensure that separate phase sections of the OCS are not connected.

8-18.16 5-08>>

The interfaces with Rolling Stock shall be verified to ensure that breakers are opened and closed at the correct locations 
to ensure that separate phase sections of the OCS are not connected.

8-18.16 6-21>>

The interfaces with Rolling Stock shall be verified to ensure that breakers are opened and closed at the correct locations 
to ensure that separate phase sections of the OCS are not connected.

8-18.16 6-22>>

Train Control will provide a signal to the rolling stock to open or close air flaps as needed in case of fire or for other 
purposes.

8-18.16 5-07.11>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of automatic power control and long tunnel functional interfaces8-18.16 5-07.9<<
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The ATC system requires a Safe Braking Model (SBM) for each type of train that can operate on the CHST system that is equipped with an on-board ATC subsystem and is 
subject to ATC enforcement.  This includes CHST passenger trains of variable consists, and maintenance trains that are equipped with CHST-compatible ATC.  Non-ATC-
equipped maintenance trains and failed-equipped trains will operate under rule and procedures to mitigate hazards.  
The ATC system requires a guaranteed train braking performance with a specified level of worst case wheel-rail adhesion.  SR 5-04.1; RST Minimum Braking Performance 
defines minimum braking performance levels.  The Rolling Stock (RS) sub-system shall confirm the braking performance of the selected rolling stock equipment permitted to 
operate on CHSTP conforms with the SBM including brake rates, build up times, variation in rate application versus time and train speed, spin slide control parameters, and 
an agreed level of degradation of braking effort due to failure(s) within the braking system.  Guaranteed braking performance shall be determined for both passenger trains 
and maintenance trains that are equipped with the on-board ATC subsystem.  Acceleration and other functional elements of the Rolling Stock will be taken into consideration 
in the SBM.  The safe braking characteristics of the ATC subsystem shall be defined in the SBM.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.3 - Guaranteed train braking performance and characteristics

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
229.135 8-18.3 RST_4.2.4.1Guaranteed train braking performance and 

characteristics
Minimum braking performance
(a) Trains shall incorporate a brake control system 

RST_4.2.4.4 Service braking performance

RST_4.2.4.7 Brake performance on steep gradients

TCC_4.3.2.3 Guaranteed train braking performance and charact

229.994 RST_4.2.4.1 Minimum braking performance

RST_4.2.4.4 Service braking performance

RST_4.2.4.7 Brake performance on steep gradients

TCC_4.3.2.3 Guaranteed train braking performance and charact

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
238.431 8-18.3 RST_4.2.4.1Guaranteed train braking performance and 

characteristics
Minimum braking performance
(a) Trains shall incorporate a brake control system 

RST_4.2.4.4 Service braking performance

RST_4.2.4.7 Brake performance on steep gradients

TCC_4.3.2.3 Guaranteed train braking performance and charact

238.445 RST_4.2.4.1 Minimum braking performance

RST_4.2.4.1 Minimum braking performance

RST_4.2.4.4 Service braking performance

RST_4.2.4.4 Service braking performance

RST_4.2.4.7 Brake performance on steep gradients

RST_4.2.4.7 Brake performance on steep gradients

TCC_4.3.2.3 Guaranteed train braking performance and charact

TCC_4.3.2.3 Guaranteed train braking performance and charact
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Non-CHSTP rolling stock operating on shared tracks must also comply with guaranteed train braking performance and other characteristics specified in the SBM for that 
specific rolling stock.
SBM shall also take account of the service brake performance of the selected Rolling Stock.
Management of the safety critical interface between ATC and Rolling stock will be defined in detail by the CHST System Safety Program Plan.  The SBM shall be 
documented and updated as the detailed design is progressed and for each modification to subsystems that impact the SBM.  Coordination and concurrence with the Rolling 
Stock subsystem shall also be documented for each release of the SBM document.

Design Criteria

Attachment for SR 8-18.3 . Type: Figure - Safety Brake Model Principles
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The ATC system requires a Safe Braking Model (SBM) for each type of train that can operate on the CHST system that is equipped with an on-board ATC subsystem and is 
subject to ATC enforcement.  This includes CHST passenger trains of variable consists, and maintenance trains that are equipped with CHST-compatible ATC.  Non-ATC-
equipped maintenance trains and failed-equipped trains shall operate under rule and procedures to mitigate hazards
The ATC system requires a guaranteed train braking performance with a specified level of worst case wheel-rail adhesion.  SR 5-04.1; RST Minimum Braking Performance 
defines minimum braking performance levels.  The Rolling Stock engineer shall confirm the braking performance of the vehicles including brake rates, build up times, 
variation in rate application versus time and train speed, spin-slide control parameters, and an agreed level of degradation of braking effort due to failure(s) within the braking 
system.  Guaranteed braking performance shall be determined for both passenger trains and maintenance vehicles and trains that are equipped with the on-board ATC 
subsystem.  Acceleration and other functional elements of the Rolling Stock shall be taken into consideration in the SBM.  The ATC Engineer shall define the safe braking 
characteristics of the ATC subsystem in the SBM.
Non-CHSTP rolling stock operating on shared tracks must also comply with guaranteed train braking performance and other characteristics.  Management of the safety 
critical interface between ATC and Rolling stock shall be defined in detail by the CHST System Safety Program Plan.  The SBM shall be documented by the ATC Engineer 
and updated for each modification to subsystems that impact the SBM.  The Rolling Stock Engineer shall sign-off on each release of the document.
SBM shall generally comply with the following principles and illustrated in the diagram:
•�Train operates at just below the intervention speed until it experiences an acceleration failure at maximum acceleration.
•�Acceleration is cut off after a defined time following train speed exceeding the intervention speed limit and the train coasts at constant speed for a period defined by the 
reaction time to apply emergency brake, allowances are also made for the build-up of full emergency braking effort.
•�Uncontrolled (open-loop) emergency brake rate is applied until the train comes to a stop.
•�Allowances will be made for gradient, overhang (distance between outer end and the first axle), position error of on-board ATC subsystem, speed measurement error, and 
all latencies and reaction delay times within the ATC and relevant Rolling Stock subsystems.

CFR Sections addressed by this CHSTP System Requirement
CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.431:  Brake system.

The language proposed in CHSTP System Requirement 5-04.1 adopts the language cited for 49CFR238.431, items (a), (d).  CHSTP System 
Requirement 5-04.3 adopts the requirement of 49CFR238.431 (e) blended braking.  CHSTP System Requirement 5-04.3 is equivalent to 49CFR238.431 
items (b) brake system functionality, (c) emergency brake application, (e) blended braking, (g) fault monitoring, and (h) adhesion control system.  CHSTP 
System Requirement 5-04.8 is equivalent to item (f) of 49CFR238.431.  Item (f) has been modified to state “rescue unit” in lieu of “conventional 
locomotive”, and has been included in the language proposed in CHSTP System Requirement 5-04.1.

Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart C - Safety Requirements - 229.135:  Event recorders

The requirements of these sections govern on-board recorders; the CFR regulations shall be complied with.
Basis of Equivalency

CFR 229 - Locomotive Safety Standards, Subpart Appendix D - 229.994:  Appendix D

The regulation shall be complied with.
Basis of Equivalency

CFR 238 - Passenger Equipment Safety Standards, Subpart E - Specific Requirements for Tier II Passenger Equipment - 238.445:  
Automated monitoring.

The regulation shall be complied with.
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 238 - Passenger Equipment Safety Standards, Subpart Subpart E - Specific Requirements For Tier Ii Passenger Equipment - 
238.445:  Automated monitoring.

The regulation shall be complied with.
Basis of Equivalency

TSI TCC_4.3.2.3 : 

Description of interfaces held in database - confirmed by MJP Feb 2010
TSI Incorporation Comment

Guaranteed train braking performance and characteristics

TSI RST_4.2.4.1 : 

TSI requirements are incorporated with no exceptions.
TSI Incorporation Comment

Minimum braking performance

TSI RST_4.2.4.4 : 

TSI requirements are incorporated with no exceptions.
TSI Incorporation Comment

Service braking performance

TSI RST_4.2.4.7 : 

TSI requirements are incorporated with no exceptions.
TSI Incorporation Comment

Brake performance on steep gradients

Interfaces between this CHSTP System Requirement and others, with comment
Verify minimum braking performance8-18.3 5-01.1>>

Verify brake wheel rail adhesion requirements8-18.3 5-01.2>>

Verify RS braking system requirements8-18.3 5-04.3>>

Verify service braking performance8-18.3 5-04.4>>

Verify interfaces between RS and ATC8-18.3 5-07.9>>

Verify traction performance8-18.3 5-08.1>>

Verify Interfaces between RS and on-board ATC functionality8-18.3 8-02>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of guaranteed train braking performance and characteristics8-18.3 5-07.9<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

IEEE Std 1698™-2009IEEE IEEE Guide for the Calculation of 
Braking Distances for Rail Transit 
Vehicles

This IEEE Standard describes a method of utilizing the 
guaranteed braking performance of rail vehicles when 
calculating safe braking distances for positive train control
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Description of interfaces held in database

The position of all antennas on the rolling stock including ATC data radio, ATC balise readers, and voice and other data radio, shall be such that reliable communication is 
assured at the extremes of the track geometry and route geography that the rolling stock traverses.  The movement and dynamic and static behavior of the rolling stock shall 
be taken into account.  The communication systems performance shall fully support the functionality and performance requirements of the on-board ATC subsystem, the 
voice communication subsystem, and the other subsystem data communications.

The design for the position of all antennas on the rolling stock including ATC data radio, ATC balise readers, and voice and other data radio, shall be such that reliable 
communication is assured at the extremes of the track geometry and route geography that the rolling stock traverses.  The movement and dynamic and static behavior of the 
rolling stock shall be taken into account.
The communication systems performance shall fully support the functionality and performance requirements of the on-board ATC subsystem, the voice communication 
subsystem, and the other subsystem data communications.
The position of antennas on or about the vehicle roof and underneath the body of the train shall take into account antennas and other equipment and structural elements that 
might affect radio and transponder detection and communication.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.4 - Position of TCC antennas

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TCC_4.3.2.4 : 

Description of interfaces held in database, to be confirmed by Subsystem Engineer

The TSI references are essentially performance based

TSI Incorporation Comment
Position of Control-Command On-board Antennae

Interfaces between this CHSTP System Requirement and others, with comment
Radio and transponder detection and communication between the wayside and train shall be verified by analysis and 
test.

8-18.4 5-07.9>>
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Interfaces between other CHSTP System Requirements and this one, with comment
Verification of position of TCC antennas8-18.4 5-07.9<<
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The climatic and physical environmental conditions of TCC (ATC and communications subsystems) equipment installed at the wayside shall comply with AREMA C&S 
Manual of Recommended Practices and the relevant portions of EN 50125-3.  In the event that the requirements are in conflict, the more arduous and restrictive conditions 
shall apply.

The climatic and physical environmental conditions of TCC (ATC and communications subsystems) equipment installed on-board passenger and works trains shall comply 
with EN 50125-1.

The climatic and physical environmental conditions of TCC (ATC and communications subsystems) equipment installed at the wayside shall comply with AREMA C&S 
Manual of Recommended Practices and the relevant portions of EN 50125-3.  In the event that the requirements are in conflict, the more arduous and restrictive conditions 
shall apply.

The climatic and physical environmental conditions of TCC (ATC and communications subsystems) equipment installed on-board passenger and works trains shall comply 
with EN 50125-1.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.5 - Physical environmental conditions for TCC equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-18.5 TCC_4.3.2.5Physical environmental conditions for TCC 

equipment
Physical environmental conditions
The climatic and physical environmental 

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

Applies to whole CFR Part. The FRA does not specify climatic and physical environmental conditions.
Basis of Equivalency

TSI TCC_4.3.2.5 : 

Description of interfaces held in database - confirmed by MJP Feb 2010

This particular requirement is in a section devoted to on-board CNC elements however the references to the two ENs; 50125-1 and 50125-3 relate to both on 
board and wayside environmental conditions for equipment on-board and at the wayside.  This SR shall therefore apply to both sets of ATC and communications 
subsystem equipment.
Wayside equipment shall comply with EN 50125-3 except where the AREMA manual section 11.5.1 proposes a more arduous requirement.  On-board 
equipment shall comply with EN 50125-1 in its entirety.

TSI Incorporation Comment
Physical environmental conditions
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Interfaces between this CHSTP System Requirement and others, with comment
The environmental conditions for rolling stock as specified in SR 5-06 shall be verified as being compatible for TCC on-
board equipment.

8-18.5 5-06>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of physical environmental conditions for TCC Equipment8-18.5 5-07.9<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

C&S Manual of 
Recommended 
Practices Volume 1; 

AREMA Volume 1; 11.5.1 Requirements shall apply to wayside equipment unless 
EN 50125 Part 3 is more arduous.  Requirements shall 
not apply to on-board equipment.
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Description of interfaces held in database

Onboard Train Control and Communication equipment and rolling stock equipment shall not interfere with each other.

Onboard Train Control and Communication equipment and rolling stock equipment shall not interfere with each other.  All equipment installed on rolling stock shall conform 
with the requirements of EN 50121-3-2, “Railway applications – Electromagnetic compatibility Part 3-2: Rolling stock — Apparatus.”

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.6 - Electromagnetic Compatibility between Rolling Stock and TCC 
On-Board equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.8 8-18.6 TCC_4.3.2.6Electromagnetic Compatibility between Rolling 

Stock and TCC On-Board equipment
Electromagnetic Compatibility between Rolling 
Stock and Control Command On-Board equipment

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart A - Rules and Instructions: All Systems - 236.8:  Operating characteristics of 
electromagnetic, electronic, or electrical apparatus

Operating characteristics of electro-magnetic, electronic, or electrical apparatus:
Signal apparatus, the functioning of which affects the safety of train operation, shall be maintained in accordance with the limits within which the device is 
designed to operate.

Basis of Equivalency

TSI TCC_4.3.2.6 : 

Description of interfaces held in database - confirmed by MJP Feb 2010

To facilitate the universal use of the equipment for the Control-Command On-board Assembly on new rolling stock accepted for operation upon the trans-
European network, the electromagnetic conditions expected on the train shall be defined in accordance with Annex A, index A6.  For the Eurobalise and 
Euroloop communication system the specific provisions in Annex A, index 9 and respectively Index 16 apply.
TSI Rolling Stock HS: Section 4.2.6.6”

The requirements of this TSI regarding Annex A, index A6 apply.  The requirements regarding Eurobalise and Euroloop and citing the Rolling Stock TSI are 
included in other TSIs, and are not incorporated from this TSI.

TSI Incorporation Comment
Electromagnetic Compatibility between Rolling Stock and Control Command On-Board equipment

ReferenceAgency Requirement Set Requirement Name Incorporation Comments
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Interfaces between other CHSTP System Requirements and this one, with comment
Verification of electromagnetic compatibility between rolling stock and TCC on-board equipment8-18.6 5-07.9<<

C&S 11.5.1AREMA 11.5.1. D.6.  Electromagnetic 
Interference (EMI) and 11.5.1.E. 
Environmental Parameter Limits

C&S manual 11.5.1.D.6 states:  “Electromagnetic 
Interference (EMI) Equipment shall operate normally 
without requiring adjustment when in service with all its 
covers on and installed per manufacturer's 
recommendations at specified EMI field strength levels. 
Specified field strength is for either single impulse or 
continuous wave EMI. Processor-based equipment shall 
conform to requirements set forth in Federal 
Communications Commission (FCC) Rules, part 15, for 
spurious RF emissions with all its covers on and installed 
per manufacturer's recommendations.” 

C&S manual 11.5.1.E provides a table with test field 
strengths vs. frequency range for each category of signal 
system equipment.

50121-3-2:2006EN Railway applications – Electromag Annex A Index A6 requires conformance to this standard.
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Description of interfaces held in database

It shall be possible to move the train, after ATC is isolated, without ATC intervention.

Speed limit enforcement shall be the responsibility of the Rolling Stock subsystems when on-board ATC is isolated.

In the event that the on-board ATC subsystem fails, it shall be possible to isolate the ATC subsystem on-board that particular train and the train subsequently operate without 
ATC intervention.  Operations with ATC cut out shall be subject to Rolling Stock subsystem functions including a maximum speed limit, and Operational procedures to govern 
safe train movements.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.7 - Isolation of On-Board ATC functionality

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.1029 8-18.7 TCC_4.3.2.7Isolation of On-Board ATC functionality Isolation of On-Board ETCS functionality

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart I - Positive Train Control Systems - 236.1029:  PTC system use and en route failures.

Section 1029 of CFR236 Subpart I covers operations when Positive Train Control functions are lost, including continued operations when ATC fails while 
the train is en-route.  The requirements of this section of the CFR will be complied with:
(a) When any safety-critical PTC system component fails to perform its intended function, the cause must be determined and the faulty component 
adjusted, repaired, or replaced without undue delay. Until repair of such essential components are completed, a railroad shall take appropriate action as 
specified in its PTC safety plan.
(b) Where a PTC onboard apparatus on a lead locomotive that is operating in or is to be operated within a PTC  system fails or is otherwise cut-out while 
en route (i.e., after the train has departed it’s initial terminal), the train may only continue in accordance with the following:
(1) The train may proceed at restricted speed, or if a block signal system is in operation according to signal indication at medium speed, to the next 
available point where communication of a report can be made to a designated railroad officer of the host railroad;
(2) Upon completion and communication of the report required in paragraph (b)(1) of this section, or where immediate electronic report of said condition is 
appropriately provided by the PTC system itself, a train may continue to a point where an absolute block can be established in advance of the train in 
accordance with the following:
(i)�Where no block signal system is in use, the train may proceed at restricted speed, or
(ii)�Where a block signal system is in operation according to signal indication, the train may proceed at a speed not to exceed medium speed.
(3) Upon reaching the location where an absolute block has been established in advance of the train, as referenced in paragraph (b)(2) of this section, the 
train may proceed in accordance with the following:
(i)�Where no block signal system is in use, the train may proceed at medium speed; however, if the involved train is a passenger train or a train hauling 
any amount of PIH material, it may only proceed at a speed not to exceed 30 miles per hour.
(ii)�Where a block signal system is in use, a passenger train may proceed at a speed not to exceed 59 miles per hour and a freight train may proceed at a 
speed not to exceed 49 miles per hour.

Basis of Equivalency
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Other Regulations / Guidance

TSI TCC_4.3.2.7 : 

Description of interfaces held in database, to be confirmed by Subsystem Engineer

This requirement is being complied with.

TSI Incorporation Comment
Isolation of On-Board ETCS functionality

Interfaces between this CHSTP System Requirement and others, with comment
When the on-board ATC system is cut out the Rolling Stock subsystem shall enforce a maximum speed of 59 MPH.  
Final speed limit to be determined during detailed system design.

8-18.7 5-07.9>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verification of isolation of on-board ATC functionality8-18.7 5-07.9<<
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The data interface requirements between the ATC subsystem and the Rolling Stock subsystem shall be implemented generally as per the UNISEG SUBSET-034 
specification.
The data interfaces between the radio communications and the Rolling Stock Subsystem shall be implemented generally as per the EIRENE SRS GSM-R Systems 
Requirements Specification.

The data interface between the train and Control-Command On-board Assembly is defined in UNISEG SUBSET-034
The interface requirements between the radio communications and the Rolling Stock Subsystem are specified in EIRENE SRS GSM-R Systems Requirements Specification.
The Interface requirements are as specified in SR 5-07.9

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-18.8 - Data Interfaces

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-18.8 RST_4.2.7.9Data Interfaces Control-command and signalling system

TCC_4.3.2.8 Data Interfaces

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None
Basis of Equivalency

TSI TCC_4.3.2.8 : 

This TSI section describes interfaces between rolling stock, train control, and communications.  The interface requirements shall follow the UNISIG specification.
TSI Incorporation Comment

Data Interfaces

TSI RST_4.2.7.9 : 

There are no specific requirements for data interfaces in this section of interfaces with the CNC subsystem.   The interface requirements shall follow the UNISIG 
specification requirements.

TSI Incorporation Comment
Control-command and signalling system

Interfaces between other CHSTP System Requirements and this one, with comment
Interfaces between TCC and the Rolling Stock subsystems shall be verified by analysis and test.
Monitoring and Diagnostic Concepts will meet the regulatory requirements of the FRA.

8-18.8 5-07.9<<
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The infrastructure, including track construction, rail fastening systems, direction fixation, and ballast materials installation must support the requirements necessary to ensure 
the proper operation of train detection systems including track circuits and (if provided) axle counters.

The infrastructure, including track construction, including rail fastening systems, direct fixation, and ballast materials shall be designed and installed in a manner that supports 
the requirements necessary to ensure the proper operation of train detection systems including track circuits and (if provided) axle counters.  Insulated joints between 
adjacent track circuits shall be staggered no more than 54 inches apart.  The furthest location from an insulated joint at the entrance to an interlocking and the signal at the 
entrance to the interlocking shall not exceed 13 feet.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-19.1 - Interfaces to Subsystem Infrastructure – Train Detection 
Systems

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.302 8-19.1 TCC_4.3.3.1Interfaces to Subsystem Infrastructure – Train 

Detection Systems
Train Detection Systems
The infrastructure installation shall ensure that the 

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.302:  Track circuits and route locking

Track circuits and route locking shall be provided and shall be effective when the first pair of wheels of a locomotive or car passes a point not more than 
13 feet in advance of the signal governing its movement, measured from the center of the mast, or if there is no mast, from the center of the signal.

Basis of Equivalency

TSI TCC_4.3.3.1 : 

The intent of the TSI section is retained. More specific references to track circuits and axle counters have been incorporated.
TSI Incorporation Comment

Train Detection Systems

Interfaces between this CHSTP System Requirement and others, with comment
Electrical characteristics of the infrastructure shall be verified and the train detections systems tested under varying 
conditions (dry, wet, etc.).  Insulated Joint locations must be verified by inspection and measurement.

8-19.1 3-18>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Parts 2.1.20AAREMA C&S Manual of 
Recommended 

Recommended Insulated Joint Location for Automatic 
Signals and Interlocking



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-19.2 - Wayside TCC Equipment

Page 805 of 982

Wayside TCC communications equipment (balises, loops, etc.) must be located so that reliable data communications is assured at the extremes of the track geometry taking 
into account the motion and behavior of the rolling stock.

The positioning of wayside TCC equipment including balises, signals, marker boards, signs, enclosures, switch machines, etc. must comply with the limits imposed by the 
minimum infrastructure gauge.

Wayside TCC communications equipment (balises, loops, etc.) shall be located so that reliable data communications is assured at the extremes of the track geometry taking 
into account the motion and behavior of the rolling stock.

The positioning of wayside TCC equipment including balises, signals, marker boards, signs, enclosures, switch machines, etc. shall comply with the limits imposed by the 
minimum infrastructure gauge.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-19.2 - Wayside TCC Equipment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 8-19.2 TCC_4.3.3.2Wayside TCC Equipment Track-side Control Command Equipment

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI TCC_4.3.3.2 : 

The TSI requirement is incorporated with specific references to EECS and EIRENE removed.  The requirements for the minimum infrastructure gauge as defined 
by Infrastructure SR 3-03 are more stringent than defined by the Infrastructure TSI.

TSI Incorporation Comment
Track-side Control Command Equipment

Interfaces between this CHSTP System Requirement and others, with comment
Physical location of wayside and on track communications and other TCC components and equipment shall be verified 
by inspection and measurement.

Visibility of wayside TCC equipment such as signals and marker boars shall be verified by inspection and running tests.

Reliable operation of communications components shall be verified by test.

8-19.2 3-03>>
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Page 806 of 982
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Maintenance Rules and Procedures shall be developed and implemented such that they ensure that the Automatic Train Control (ATC) system parameters are maintained 
within their design limits throughout the lifetime of the system.

While corrective and preventive maintenance is being conducted, and the ATC system might be unable to perform its full functions, the rules and procedures shall ensure 
that safety is not prejudiced during those maintenance activities.

The following shall be respected:

a)�Responsibility of Manufacturers of Equipment
The manufacturer of ATC subsystem equipment shall specify:
—�All maintenance requirements and procedures (including supervision of troubleshooting, diagnostic and test methods and tools) necessary for the achievement of essentia
requirements and values of the ATC subsystem during the whole equipment life-cycle (transport and storage before installation, normal operation, failures, repair actions, 
verifications and maintenance interventions, decommissioning etc.)
—�All the health and safety risks that may affect the maintenance staff, passengers and third parties
— �The conditions for first line maintenance (i.e. the definition of Line Replaceable Units (LRUs), the definition of approved compatible versions of Hardware and Software, the
substitution of failed LRUs, and conditions for storage of LRUs and for the repair of failed LRUs
— �The technical conditions for running a train with failed equipment to its terminal or to the workshop (degraded mode with functions partially or fully isolated).
— �The verifications to be performed in case equipment is subject to exceptional stress (e.g., exceeding of environmental conditions including shock and vibration).

b)�Responsibility of Contractors
Contractors shall:
— �Ensure that, for all ATC subsystem components supplied as part of their respective contract, the maintenance requirements as described above for the manufacturers of 
equipment are defined as part of the contract.
— �Set up the necessary maintenance rules relevant for all ATC subsystem components taking account of risks due to interactions of different equipment inside the 
subsystem and interfaces to other sub-systems.

c)�Responsibility of the Authority
The Authority (or its Operating and Maintenance Contractor) shall establish an ATC Maintenance Plan as defined in d) below.

d)�Maintenance plan
The maintenance plan shall be based on the provisions specified above in section 4.5.1 (Responsibility of manufacturers of equipment), section 4.5.2 (Responsibility of 
Contractors) and section 4.5.3 (Responsibility of the Authority) and address at a minimum, the following:
— �Conditions for the use of equipment, according to the requirements indicated by the manufacturers.
—�Specification of the maintenance programs (e.g. definition of preventive and corrective maintenance categories, maximum time between preventive maintenance actions 
and corresponding precautions to be taken for the safety of the Subsystem and of the maintenance staff, considering interference of maintenance actions with the operation 
of the ATC Subsystem).
—�Requirements for the storage of spare parts.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-22 - TCC - Maintenance rules

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
233.1 8-22 TCC_4.5TCC - Maintenance rules Maintenance rules

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.0 8-22 TCC_4.5TCC - Maintenance rules Maintenance rules
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— �Definition of first line maintenance.
— �Rules for the management of failed equipment.
— �Requirements related to the minimum professional competences of maintenance staff, with reference to the risks for health and safety.
— �Requirements related to personal protective equipment.
— �Definition of responsibilities and authorization of maintenance staff (e.g., for access to equipment, management of limitations and/or interruptions of system operation, 
replacement of LRUs, repair of failed LRUs, testing requirements, and the placing of repaired and restored equipment back into normal system operation).
— �Procedures for the management of ATC equipment-identities. See SR 8-09 (ATC-ID Management).
— �Methods for reporting information on safety-critical defects and frequent system failures to the manufacturers of equipment.

Maintenance Rules and Procedures shall be developed and implemented such that they ensure that the Automatic Train Control (ATC) system parameters are maintained 
within their design limits throughout the lifetime of the system.

While corrective and preventive maintenance is being conducted, and the ATC system might be unable to perform its full functions, the rules and procedures shall ensure 
that safety is not prejudiced during those maintenance activities.

The following shall be respected:

a)�Responsibility of Manufacturers of Equipment
The manufacturer of ATC subsystem equipment shall specify:
—�All maintenance requirements and procedures (including supervision of troubleshooting, diagnostic and test methods and tools) necessary for the achievement of essentia
requirements and values of the ATC subsystem during the whole equipment life-cycle (transport and storage before installation, normal operation, failures, repair actions, 
verifications and maintenance interventions, decommissioning etc.)
—�All the health and safety risks that may affect the maintenance staff, passengers and third parties
— �The conditions for first line maintenance (i.e. the definition of Line Replaceable Units (LRUs), the definition of approved compatible versions of Hardware and Software, the
substitution of failed LRUs, and conditions for storage of LRUs and for the repair of failed LRUs
— �The technical conditions for running a train with failed equipment to its terminal or to the workshop (degraded mode with functions partially or fully isolated).
— �The verifications to be performed in case equipment is subject to exceptional stress (e.g., exceeding of environmental conditions including shock and vibration).

b)�Responsibility of Contractors
Contractors shall:
— �Ensure that, for all ATC subsystem components supplied as part of their respective contract, the maintenance requirements as described above for the manufacturers of 
equipment are defined as part of the contract.
— �Set up the necessary maintenance rules relevant for all ATC subsystem components taking account of risks due to interactions of different equipment inside the 
subsystem and interfaces to other sub-systems.

c)�Responsibility of the Authority
The Authority (or its Operating and Maintenance Contractor) shall establish an ATC Maintenance Plan as defined in d) below.

d)�Maintenance plan
The maintenance plan shall be based on the provisions specified above in section 4.5.1 (Responsibility of manufacturers of equipment), section 4.5.2 (Responsibility of 
Contractors) and section 4.5.3 (Responsibility of the Authority) and address at a minimum, the following:
— �Conditions for the use of equipment, according to the requirements indicated by the manufacturers.
—�Specification of the maintenance programs (e.g. definition of preventive and corrective maintenance categories, maximum time between preventive maintenance actions 
and corresponding precautions to be taken for the safety of the Subsystem and of the maintenance staff, considering interference of maintenance actions with the operation 
of the ATC Subsystem).
—�Requirements for the storage of spare parts.
— �Definition of first line maintenance.

Design Criteria
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— �Rules for the management of failed equipment.
— �Requirements related to the minimum professional competences of maintenance staff, with reference to the risks for health and safety.
— �Requirements related to personal protective equipment.
— �Definition of responsibilities and authorization of maintenance staff (e.g., for access to equipment, management of limitations and/or interruptions of system operation, 
replacement of LRUs, repair of failed LRUs, testing requirements, and the placing of repaired and restored equipment back into normal system operation).
— �Procedures for the management of ATC equipment-identities. See SR 8-09 (ATC-ID Management).
— �Methods for reporting information on safety-critical defects and frequent system failures to the manufacturers of equipment.
—   Periodic tests required by the FRA and additional periodic tests recommended by the manufacturer or deemed to be necessary by the Operating and Maintenance 
Contractor(s) and methods of recording and reporting the results of these tests.
— �Safety plan with reference to the discipline-specific rules for employees engaged in maintaining the ATC system including Roadway Worker Protection.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 233 - Signal Systems Reporting Requirements, Subpart (no subpart) - 233.1:  Scope

Applies to whole CFR part.
The Maintenance Rules and Procedures for the ATC system shall require reporting as per the CFR.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

Applies to whole CFR part.
The Maintenance Rules and Procedures for the ATC system shall conform to the requirements of the CFR.  Where the ATC consists of equipment not 
covered by the CFR, maintenance inspection and testing requirements shall be developed in accordance with the manufacturers and/or system 
designer’s recommendations.

Basis of Equivalency

TSI TCC_4.5 : 

All sections are generally incorporated into this TSI except for specific references to ERTMS.
TSI Incorporation Comment

Maintenance rules

Interfaces between this CHSTP System Requirement and others, with comment
TCC Key Management; The Maintenance Plan, Rules, and Procedures shall incorporate the required security and other 
practices necessary for the integrity of key management.

8-22 8-08>>

ATC ID Management; The Maintenance Plan, Rules, and Procedures shall incorporate the required security and other 
practices necessary for the integrity of key management.

8-22 8-09>>

The Maintenance Plan, Rules, and Procedures shall complement the Operating Rules such that the safety of train 
operations during normal and under failure conditions is not compromised.

8-22 7-09>>
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This requirement relates to  train control and communications employees, normally considered part of the Communications and Signals group within the Infrastructure 
department whose duties include installing, maintaining, repairing, modifying, inspecting, and testing safety-critical elements of the railroads’ products, including central 
office, wayside, and on-board subsystems
For similar requirements pertaining to train dispatchers and other operating employees, see OPS 7-11
For similar requirements pertaining to maintenance of equipment employees, see OPS 5-14.42
          CHSTP will establish a competence management system for train control and communications employees (TCC) to ensure that the individual competence of their staff 
involved is assessed and maintained. Additionally, training shall be provided, as necessary, to ensure that knowledge and skills are kept current, especially in relation to 
weaknesses or deficiencies in system or individual performance.

     Basic qualification for TCC employees performing the duties of a Signal Maintainer and their direct supervisors involves being qualified on the Operating Rules and related 
documents, being qualified on the physical characteristics of the route on which they work, and being qualified on the appliances used in the performance of their duties. 
They shall receive training for their specific duties and must demonstrate the necessary knowledge and skills to effectively complete their duties with respect to processor 
based signal and train control equipment.       Employees must demonstrate their competence with respect to operation in normal and degraded conditions.  Rules 
competence must be      certified (and annually re-certified) through oral and written examination.

The qualification process must address theory and practice in three general areas:  the Code of Operating Rules for those employees who operate track cars, request foul 
time, or function as a Communications and Signals department (C&S) maintainer, the physical characteristics of the route on which the employee will work (of in the field) 
and the particularities of the equipment the employee is to use. The term equipment refers to any specialized equipment used for the inspection, servicing, and repair of the 
control circuitry which the employee may be assigned to perform.   Lack of qualification or insufficient qualification in any one of these three areas renders the employee 
unqualified to perform the designated service. unless under the direct, on site supervision of a qualified employee.

The training shall be formal, documented, and consist of oral, written, and practical work, including time spent working the job under the close supervision of a qualified 
employee who acts as a coach.

Specific job training must address two major areas: professional knowledge and the ability to apply that knowledge in practice.

Professional knowledge (theory) includes the following:
— General railway operation with particular emphasis on safety-critical activity:
— Principles of operation of their [discipline’s] safety management system;
— The roles and responsibilities of the key players involved in… operations;
— Appreciation of hazards, especially in relation to the risks involving railway operation and electric traction supply
— Appropriate knowledge of safety-related tasks in respect to procedures and interfaces for: lines and [wayside] equipment; and rolling stock
— The environment. 

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-23 - TCC - Professional competences

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
236.921 8-23 TCC_4.6TCC - Professional competences Professional competences

236.1041 TCC_4.6 Professional competences

236.1043 TCC_4.6 Professional competences

236.1049 TCC_4.6 Professional competences
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Ability to put this knowledge into practice includes the ability to apply the rules and specific equipment knowledge in routine, degraded and emergency situations and will 
require staff to be fully acquainted with: the method and principles for applying rules and procedures
In demonstrating their ability to apply their railroad knowledge, the training will emphasize the principles of the safety management system to avoid the introduction of any 
undue risk to people and process as well as a general ability to adapt to the different circumstances an individual may encounter.

This training needs to fit into a comprehensive competence management system to ensure that the individual competence of their staff involved is assessed and maintained. 
Additionally, training shall be provided, as necessary, to ensure that knowledge and skills are kept current, especially in relation to weaknesses or deficiencies in system or 
individual performance.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart H - Standards for Processor-Based Signal and Train Control Systems - 236.921:  Training 
and qualification program, general

The provisions of the CFR are adopted as the CHSTP standard.  Training to support the competency of operations and maintenance staff, as well as 
ancillary technical staff will meet the relevant requirements of 49 CFR 236.

Applies/Will Comply.

Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart I - Positive Train Control Systems - 236.1041:  Training and qualification program, general.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart I - Positive Train Control Systems - 236.1043:  Task analysis and basic requirements.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart I - Positive Train Control Systems - 236.1049:  Training specific to roadway workers.
Basis of Equivalency

TSI TCC_4.6 : 

Statement of the basic requirement
TSI Incorporation Comment

Professional competences

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Rule A, Required BooksNORAC Book of Rules Rule A, Required Books Model for content, not presentation

Rule C, Required ExamiNORAC Book of Rules Rule C, Required Examinations Model for content, not presentation



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-23 - TCC - Professional competences

Page 812 of 982

Rule P  Operating EnginNORAC Book of Rules Rule P  Operating Engines Model for content, not presentation

Rule 16 Blue Signal ProtNORAC Book of Rules Rule 16 Blue Signal Protection of Model for content, not presentation



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-25 - Yard Train Control (TC)

Page 813 of 982

Yard tracks shall be equipped with a signal system including track circuits or axle counters, wayside signals, power switch machines, and interlocking functions that shall 
control train movements within Yard limits.  Power operated derails may be required to enforce safe movements and blue flag protection.

PTC functionality is not required in a yard, safety of train movements shall be assured by means of wayside signals, power-operated derails, operating rules, and procedures. 
Blue flag protection for workers in the yards shall be achieved through the use of power operated derails and/or switches on inspection tracks being lined and locked away 
from the tracks on which inspections are taking place. Protection against trains entering the main track from the yard without proper ATC authority shall also be enforced, 
possibly by power-operated derails at the turnout from the Departure Lead track to the main line.

Train location shall be detected by means of track circuits.  Other train detection systems such as axle counters may be used in addition to, or as an alternative to, track 
circuits.

Wayside signals shall be controlled by the interlocking equipment so as to provide visual indication of the status of routes through switches and occupation of layup tracks to 
the train Engineers.  Fixed wayside signs may also be used for indications to Engineers of key locations within lay-up tracks.

Control and supervision of the yard signal system shall be through a dedicated yard control workstation/facility.

Yard tracks shall be separated from main line tracks by means of Departure Lead tracks.  Train movements between the Departure Lead track and mainline tracks shall be 
under the control of the ATC system.  Train movement between the yard tracks and the Departure Lead tracks shall be under the control of the yard signal system.

Maximum speed in the yard shall be enforced by the on-board ATC subsystem.

Yard tracks shall be equipped with a signal system that includes a combination of track circuits or axle counters, low level wayside signals, power switch machines, power 
operated derails, and interlockings that shall control train movements within Yard limits.

PTC functionality is not required within a yard; safety of train movements shall be assured by means of wayside signals, power operated derails and operating rules and 
procedures (safe speed of any train in the yards shall be observed by the train operator subject to an ATC on-board subsystem enforcement of a maximum yard speed – see 
following requirement). 

Maximum speed in the Yard shall be enforced by the ATC on-board subsystem.

Blue flag protection for workers in the yards shall be achieved through the use of power operated switches on inspection tracks being lined and locked away from the tracks 
on which inspection is taking place.  Power-operated derails shall be provided to prevent trains without ATC cut into service and movement authorities to proceed 
unauthorized from the Departure Lead track to the main line.

Train location shall be detected by means of track circuits.  Other train detection systems such as axle counters may be used in addition to, or as an alternative to track 
circuits.

Wayside signals shall be connected to and controlled by the interlocking equipment so as to provide visual indication of the status of routes through switches and occupation 
of layup tracks to the train Engineers.  Fixed wayside signs may also be used for indications to train operators of key locations within lay-up tracks (for example “Limit of 8 Car 

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-25 - Yard Train Control (TC)
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Unit Stop” etc.).

Power switch machines within the yard shall be of the yard (trailable) type.  Switch machines on any part of the Departure Lead track shall be of the main line type.

Control and supervision of the yard wayside signal system shall be through a local dedicated yard control workstation/facility.

Yard tracks shall be separated from main line tracks by means of Departure Lead tracks.  Train movement between the Departure Lead tracks and mainline tracks shall be 
under the control of the ATC system.  Train movement between the yard tracks and the Departure Lead tracks shall be under the control of the yard signal system.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 218 - Railroad Operating Practices, Subpart B - Blue Signal Protection of Workers - 218.27:  Workers on track other than main track

The requirements of the FRA regulation concerning blue flag protection for workers on track other than Main Track will be complied with.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart I - Positive Train Control Systems - 236.1007:  Additional requirements for high-speed 
service.

The requirements of this Section, including the requirement that the railroad "...Prevent unauthorized or unintended entry onto the main line from any track 
not equipped with a PTC system compliant with this subpart by placement of split-point derails or equivalent means integrated into the PTC system...". 
Will be complied with.

Basis of Equivalency
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The CAHST centralized control and supervision (Automatic Train Supervision (ATS) functions will be implemented by the office subsystem.  ATS functionality, subsystem 
performance, and hardware requirements will be specified as part of the ATC system.  Many of the functions of ATS; including automatic dispatching of trains and routing 
through interlockings and terminals, and schedule regulation, will be accomplished automatically with manual intervention required only in the event of equipment failures and 
other unplanned occurrences.
The ATS prime location will be in a central Operations Control Center (OCC) with remote workstations at other locations such as Regional Control Centers (RCCs), terminals, 
and stations that will allow for geographical distribution of dispatching functions.  Availability requirements may dictate that the ATS office subsystem core equipment, 
including communications and database servers, be distributed between the OCC, Regional Centers, and possibly other sites with options for cold, warm, and hot standby of 
the back-up systems.   In certain emergencies and failure scenarios, the control of any interlocking can be taken from any of the OCC and RCCs. 
Temporary speed restrictions will be entered through the ATS into the Positive Train Control portion of the ATC system for enforcement by the on-board portion of the ATC at 
the OCC or the RCC controlling the portion of the track on which the temporary speed restriction is to be effective. 
Under degraded operation, switch and signal commands can be made using local control panels in station control rooms and in the ATC equipment houses.  Although local 
control facilities will be specified for the ATC in the stations, the anticipated reliability and availability requirements of the communications subsystem makes the loss of 
control from the ATS (and therefore the OCC and RCCs) highly unlikely.
Degraded mode operations will also include an automatic field-fallback mode for the emergency (universal crossover) interlockings in which they will revert to through routes 
being cleared and fleeted in the event of a loss of communications with the ATS.  A local control panel in each interlocking equipment house will also be provided for 
emergencies and for maintenance related testing needs.
There will be a local tower for each yard with controls and displays allowing manual route setting for trains within the yard tracks and shops.  Handover of trains between the 
main lines and the yard tracks will be accomplished with an interface between the Yard control system and the ATS system or by means of a remote ATS workstation which 
may also be located within the Yard towers.

The CAHST centralized control and supervision functions (Automatic Train Supervision (ATS) shall be implemented by the office subsystem.  ATS functionality, subsystem 
performance, and hardware requirements shall be specified as part of the ATC system.
Many of the functions of ATS, including automatic dispatching of trains, routing through interlockings and terminals, and schedule regulation, shall be accomplished 
automatically with manual intervention only required in the event of system failures and other unplanned occurrences.
The ATS prime location shall be in a central Operations Control Center (OCC) with remote workstations at other locations such as Regional Control Centers (RCCs), 
terminals, and stations that allow for geographical distribution of dispatching functions.  The office subsystem architecture shall be dictated by high availability and reliability 
requirements.  Office computer equipment; including a variety of servers, may be distributed between the OCC, Regional Centers, and other sites with options for cold, warm, 
and hot standby of the back-up systems as necessary.   
Temporary speed restrictions shall be entered through the ATS into the Positive Train Control portion of the ATC system for enforcement by the on-board portion of the ATC 
at the OCC or the RCC controlling the portion of the track on which the temporary speed restriction is to be effective. 
In certain emergencies and failure scenarios, the control of interlockings can be taken from any of the OCC and RCCs subject to user access right established by Supervisor 
input to the ATS system.  
Control facilities shall also include an automatic field-fallback mode for the emergency (universal crossovers) interlockings will revert to through routes being set and fleeted 
in the event of a loss of communications with the ATS.  A local control panel in the interlocking control house shall also be provided for emergencies and for maintenance 
testing needs.
There shall be a local tower for each yard with controls and displays allowing manual route setting for trains within the yard tracks and shops.  Handover of trains between the 
main lines and the yard tracks shall be accomplished with an interface between the Yard control system and the ATS system or by means of a remote ATS workstation which 
may also be located within the Yard towers.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-26 - Automatic Train Control (ATC) Centralized Control (ATC-ATS)
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CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart I - Positive Train Control Systems - 236.1001:  Purpose and scope

The ATS functions shall provide the office based functionality required to support the PTC functions defined by Subpart
Basis of Equivalency
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The ATC system shall be implemented so as to support the following operating modes:

-�ATC Manual; Trains are operated by the Engineer under safety supervision of the ATC Automatic Train Protection (ATP) functions.  Positive Train Control functions are fully 
active in this mode.
-�ATC Automatic Train Operation (ATO); Trains are under supervision of the ATC ATP functions, power and brake applications are commanded by the ATO automatic driving 
functions of the on-board ATC subsystem.
-�Restricted Manual; Trains are operated by the Engineer subject to a maximum speed of 20 MPH supervised and enforced by the on-board ATC subsystem.
-�Yard; Trains are operated by the Engineer subject to a maximum Yard speed supervised and enforced by the on-board ATC subsystem.  Train movements within the yard 
limits will be authorized by visual wayside signals.   Transitions from Yard to ATC shall be automatic upon arrival at the Departure Lead track (when departing the Yard for the 
main line).
-�ATC Bypass; Trains are operated by the Engineer subject to a maximum speed of 59 MPH (as per 49CFR 236 Subpart I) supervised by a Rolling Stock propulsion governor 
function.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-27 - ATC - Operating Modes - Main Line

Attachment for SR 8-27 . Type: Table - Transitions between modes



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-27 - ATC - Operating Modes - Main Line

Page 818 of 982

ATC Manual; Trains are operated by the Engineer under safety supervision of the ATC Automatic Train Protection (ATP) functions.  Positive Train Control functions shall be 
fully operative.  This mode shall be the default mode of operation on main line territory.

ATC Automatic Train Operation (ATO); Trains shall be under supervision of the ATC ATP functions while power and brake applications are commanded by the ATO 
automatic driving functions of the on-board ATC subsystem.  ATO mode shall be activated by means of a positive control action by the Engineer.

Restricted Manual; Trains will be operated by the Engineer subject to a maximum speed of 20 MPH which shall be supervised and enforced by the on board ATC 
subsystem.  Upon receipt of a valid movement authority from the wayside subsystem, the on-board ATC subsystem shall revert to the default mode of operation which is ATC 
Manual.

Yard; Trains will be operated in yards by the Engineer subject to a maximum Yard speed supervised and enforced by the on-board ATC subsystem.  Train movements within 
the yard limits will be authorized by visual wayside signals and protected by power operated derails.  Transitions between ATC and Yard modes will be selected by an action 
of the Engineer upon arrival at the Departure Lead track (when entering the Yard from the main line).  Transitions from Yard to ATC shall be automatic upon arrival at the 
Departure Lead track (when departing the Yard for the main line).  This, in combination with other protection (power operated derails and/or diversionary switches) shall 
ensure that a train departing the Yard cannot run by signals and signs and enter main line territory unauthorized in Yard mode.

ATC Bypass; Trains will be operated by the Engineer subject to a maximum speed of 59 MPH (as per 49CFR 236 Subpart I).  This speed limit will be supervised by a Rolling 
Stock propulsion governor function.

Transitions between modes shall generally conform to the following table:
(See attachment)

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

PTC requirements shall be fully met by the ATC functions.  The maximum speed limit with the PTC functions non-operative and bypassed shall be 
enforced by a rolling stock subsystem function.

Basis of Equivalency
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Interfaces between this CHSTP System Requirement and others, with comment
Verify speed limit in ATC bypass mode is enforced by the rolling stock subsystem.8-27 5-07.9>>
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The Automatic Train Control (ATC) system shall be implemented with a minimum number of wayside signals so as to support degraded modes of operation in the event of 
failures of the ATC subsystems and components for main line operations.

Wayside signals shall be provided in interlocking areas governing train movement through switches and crossings.

Train location shall be detected by means of track circuits.  Other train detection systems such as axle counters may be used in addition to track circuits.

Wayside signals shall be connected to the interlocking equipment so as to provide visual indication to the locomotive engineers of trains not operating in ATC Manual and 
ATC ATO modes, of route status through switches and crossings.   When ATC trains are operating in ATC Manual and ATC ATO Modes, the same signals may display a 
dedicated ATC aspect.

The Automatic Train Control (ATC) system shall be implemented with wayside signals so as to support degraded modes of operation in the event of failures of the ATC 
subsystems and components.  These back-up signals shall not be part of the normal ATC operation of CHST but shall provide indications to the locomotive engineers when 
operating in degraded mode of the status of routes through switches and flat crossings at interlockings.

Train location when operating in degraded mode shall be by means of track circuits.  Other train detection systems such as axle counters may be used in addition to track 
circuits if needed to support specific functions or to support the system safety criteria.

Wayside signals shall be interlocked with each other and the switches as part of the interlocking functionality.  The signal aspects shall provide visual indication to the 
locomotive engineers of trains not operating in ATC Manual and ATC ATO modes of the status of the route ahead through switches and flat crossings.   When ATC trains are 
operating in ATC Manual and ATC ATO Modes, the signals may display a dedicated ATC aspect.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-28 - Degraded Mode Wayside Signal Control

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

Part 236; all wayside signal related parts
Wayside signals provided as back up in support of degraded mode operation shall comply with the relevant CFR sections.

Basis of Equivalency
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Interfaces between this CHSTP System Requirement and others, with comment
The signal system shall be implemented in accordance with SR 7-03.6.8-28 7-03.6>>

The signal system shall be implemented in accordance with SR 7-04.1 to the extent that sighting of signals shall comply 
with degraded mode speeds only and not normal high speed operation.

8-28 7-04.1>>

While the TSI from which SR 7-09 is derived refers specifically to ETCS and GSM-R rules, Operating Rules specific to 
cover operations on the CHST system will be prepared and verified.

8-28 7-06>>
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Interlocking functions shall be implemented in accordance with the Federal Railroad Administration (FRA) regulations 49CFR236 Subparts A through I, except as specifically 
approved by the Rule of Particular Applicability from the FRA.

Interlocking functions shall be in accordance with the Federal Railroad Administration (FRA) regulations 49CFR236 Subparts A through I, except as specifically approved by 
the Rule of Particular Applicability from the FRA.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TCC - 8-29 - Interlocking Functions

CFR Sections addressed by this CHSTP System Requirement
CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart (no subpart) - 236.0:  Applicability, minimum requirements, and penalties

Subparts A-I; The requirements of Part 236 shall be adhered to except as provided by the Rule of Particular Applicability from the FRA.
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.304:  Mechanical locking or same protection effected by circuits

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.305:  Approach or time locking

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.307:  Indication locking

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.308:  Mechanical or electric locking or electric circuits; requisites

SR describes requirement for interlocking functions
Basis of Equivalency



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TCC 8-29 - Interlocking Functions

Page 823 of 982

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.309:  Loss of shunt protection; where required

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.311:  Signal control circuits, selection through track relays or devices 
functioning as track relays and through signal mechanism contacts and time releases at automatic interlocking

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.330:  Locking dog of switch-and-lock movement

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.302:  Track circuits and route locking

SR describes requirement for vital wayside functionality
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.303:  Control circuits for signals, selection through circuit controller 
operated by switch points or by switch locking mechanism

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.327:  Switch, movable-point frog or split-point derail

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart C - Interlocking - 236.334:  Point detector

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.401:  Automatic block signal system and interlocking 
standards

SR describes requirement for interlocking functions
Basis of Equivalency
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.402:  Signals controlled by track circuits and control 
operator

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.403:  Signals at controlled point

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.404:  Signals at adjacent control points

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.405:  Track signaled for movements in both directions, 
change of direction of traffic

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.407:  Approach or time locking; where required

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.408:  Route locking

SR describes requirement for interlocking functions
Basis of Equivalency

CFR 236 - Rules, standards, and instructions governing the installation, inspection, maintenance, and repair of signal and train control 
systems, devices, and appliances, Subpart D - Traffic Control Systems - 236.426:  Interlocking rules and instructions applicable to traffic 
control systems

SR describes requirement for interlocking functions
Basis of Equivalency
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ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Communications and 
Signals Manual of 
Recommended Practice

AREMA 2.2.10 Recommended 
Functional/Operating Guidelines 
for Interlockings

The requirements of this Part shall be adhered to except 
that the references in Paragraph 9 to hand-operated 
switches and Paragraph 11 referring to automatic 
interlockings will not apply.  In addition Paragraph 12 will 
not apply as the requirements of Paragraph 12 will be 
included in the Order of Particular Applicability from the 
FRA.

Communications and 
Signals Manual of 
Recommended 
Practice; 1

AREMA 2.2.11 Recommended Guidelines 
for Automatic Block Signal, 
Interlocking and Traffic Control 
System Installations

The requirements of this Part shall be adhered to where 
applicable for interlocking equipment and functions for 
interlockings except that interlockings shall be 
microprocessor-based, pneumatic interlockings shall not 
be used, rail-highway grade crossings shall not be 
provided, aerial line wire and aerial cable shall not be 
used,

Communications and SiAREMA 2.2.12 Recommended Functional/ The requirements of this Part shall be adhered to.

End of Subsystem Train Control and Communications (TCC)
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CHSTP Subsystem Traction Electrification System (TES)
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The Traction Power Supply and Distribution System shall meet the ultimate power demands of CHST operating at maximum line speed and to the prescribed level of service.

The traction power supply and distribution system shall meet the ultimate power demands of CHST operating at maximum line speed and to the prescribed level of service.

The configuration of the traction power supply and distribution system shall be verified by a computer based traction power simulation study.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-01 - General provisions

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-01 TES_4.2.1General provisions General provisions

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.1 : 

Compliant with language of Clause 4.2.1 of Energy TSI.

The performance to be achieved shall correspond to the relevant performance with respect to the maximum speed and the power demands of the high-speed 
trains. 

The design shall assure the specified performance.

TSI Incorporation Comment
General provisions

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 33
Section 12.1.3 c

AREMA AREMA The CHSTP system requirement text is in compliance with 
this requirement

AREMA Chapter 33
Section 6.3

AREMA AREMA ELECTRIFICATION SYSTEM 
STUDIES

The CHSTP system requirement text is in compliance with 
this requirement.

GO95_25kV_WaiverCPUC GO95 Not Applicable PUC G0 95 is currently not applicable for 25kV 
electrification.
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The CHSTP traction power supply system shall be a 2x25kV AC, 60Hz system using autotransformers.

1�The CHSTP traction power supply system shall be a 2x25kV ac, 60Hz system using autotransformers. 

2�The system voltage (U) shalll be the potential at the train’s current collector or elsewhere on the overhead contact system (OCS), measured between the OCS and the 
return circuit. It shall be the r.m.s. value of the fundamental ac voltage and its values shall be as following:

a.�The nominal voltage (Un), that is, the designated value for the system voltage, shall be 25 kV

b.�The highest permanent voltage (Umax1), that is, the maximum value of the voltage likely to be present indefinitely, shall be 27.5 kV

c.�The highest non-permanent voltage (Umax2), that is, the maximum value voltage likely to be present for a limited period of time, shall be 29.0 kV.

d.�The lowest permanent voltage (Umin1), that is, the minimum value of voltage likely to be present indefinitely, shall be 19.0 kV.

e.�The lowest non permanent voltage (Umin2), that is, the minimum value of voltage likely to be present for a limited period of time, shall be 17.5 kV. 

3    The following voltage related requirements shall be fulfilled:

a.�The duration of voltages between Umin1 and Umin2 shall not exceed 2 min.

b.�The duration of voltages between Umax1 and Umax2 shall not exceed 5 min. If voltages between Umax1 and Umax2 are reached, it shall be followed by a level below or 
equal to Umax1 for an unspecified period. Voltages between Umax1 and Umax2 shall only be reached for non permanent conditions such as regenerative braking. 

c.�The voltage at the busbar of the substation at no-load conditions shall be less than or equal to Umax1.

d.�Under normal operating conditions, voltages shall lie within the range Umin1 ≤ U ≤ Umax2.

e.�Under abnormal operating conditions, the voltage in the range Umin2 ≤ U ≤ Umin1 shall not cause any damage or failure, and shall permit continuing vehicle operation with
some significant degradation. Rated vehicle power and performance will not be available but reduced operation will be possible assuming on-board logic will automatically 
degrade the performance of auxiliaries. Typical abnormal operating conditions could include: substation outage, loss of one or more transformers at the substation, utility 
supply problems, etc.      

f.�The setting of under-voltage relays in fixed installations or on board rolling stock should be from 85% to 95% of Umin2. 

4      Both the following acceptance criteria for ‘Quality Index of Power Supply’ for ac 2X25 kV autotransformer feed system shall be satisfied:

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-02 - Voltage and frequency

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-02 TES_4.2.2Voltage and frequency Voltage and frequency
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a.   U m   = > 22.5 kV 
b.   U i     =>  19 kV (Umin1)        

Where, Mean Useful Voltage (U m) is the mean value of all rms voltages analyzed in the system simulation study, and gives an indication of the quality of the power supply 
for the entire system during the peak traffic period in the timetable, and

U m = Σ U i /N where U i is the rms ac voltage over ith one second interval during the peak period for all trains in the system, and N is the total number of observations.

5.      Conformity to the above shall be demonstrated by a design review.

6.      Frequency:

a.    The nominal frequency of the supply voltage shall be 60 Hz. 

b.   For systems with synchronous connection to an interconnected system, under normal operating conditions the mean value of the fundamental frequency measured over 
10 seconds shall be within a range of:
•�60Hz +/- 1%  (i.e. 59.4 Hz … 60.6 Hz) for 99.5% of a year
•�60Hz +4% / -6% (i.e. 56.4 Hz … 62.4 Hz) for 100% of the time.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there are no specific North American Federal or State of California standards or criteria for 25 kV overhead contact line for high-speed 
operation. 
NA

Basis of Equivalency

TSI TES_4.2.2 : 

Compliant with TSI except for replacing standard European 50Hz by 60Hz the standard frequency at which electricity is generated and supplied by the power 
supply utilities in USA. 60 Hz is also the frequency recommended in AREMA Manual Chapter 33, Section 4.

TSI Incorporation Comment
Voltage and frequency

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 33
Clause 3.1.1 b

AREMA AREMA Electric Energy Utilization, At this time there are no specific North American Federal 
or State of California standards or criteria for 25KV 60 
Hertz Electrification Systems. European Union has 
established standards and technical specifications for 
safety and interoperability of high-speed trains between 
different member-countries of the European Union, and all 
the high-speed trains in Europe follow these guidelines, 
standards and technical specifications for interoperability. 
It is proposed to adhere to the well-established European 
standards for the CHSTP system.
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AREMA Chapter 33
Clause 3.2

AREMA AREMA DEFINITIONS At this time there are no specific North American Federal 
or State of California standards or criteria for 25KV 60 
Hertz Electrification Systems. AREMA Manual is only 
recommendatory in nature. On the other hand European 
Union has established standards and technical 
specifications for safety and interoperability of high-speed 
trains between different member-countries of the 
European Union, and all the high-speed trains in Europe 
follow these guidelines, standards and technical 
specifications for interoperability. The definitions given in 
the AREMA Manual are not in full consonance with those 
given in the European standards. The CHSTP system 
requirement text conforms to the European standards, and 
to the extent the relevant clause of the AREMA Manual is 
in consonance with the European standards, conforms to 
the clause in the AREMA Manual.

AREMA Chapter 33
Clause 3.4

AREMA AREMA RECOMMENDED VOLTAGES 
FOR NEW CONSTRUCTION

At this time there are no specific North American Federal 
or State of California standards or criteria for 25KV 60 
Hertz Electrification Systems. AREMA Manual is only 
recommendatory in nature. On the other hand European 
Union has established standards and technical 
specifications for safety and interoperability of high-speed 
trains between different member-countries of the 
European Union, and all the high-speed trains in Europe 
follow these guidelines, standards and technical 
specifications for interoperability. The recommended 
voltages given in the AREMA Manual are not in full 
consonance with those given in the European standards. 
The CHSTP system requirement text conforms to the 
European standards, and to the extent the relevant clause 
of the AREMA Manual is in consonance with the 
European standards, conforms to the clause in the 
AREMA Manual.

AREMA Chapter 33
Clause 6.2.1 c

AREMA AREMA Electric Energy Utilization The CHSTP system requirement text is in compliance with 
this requirement.

EN 50163:2004
Clause 4.1

EN EN VOLTAGES The CHSTP system requirement text is in compliance with 
this requirement.

EN 50163:2004
Clause 4.1_

EN EN FREQUENCY In North America the electric power supply frequency is 60 
Hz as against 50 Hz in Europe because this parameter is 
controlled by the frequency at which the power supply 
utilities generate and distribute electricity.

Accordingly, the CHSTP system requirement text specifies 
60 Hz as the frequency. However, the permissible percent 
variation has been kept as specified in clause 4.1 of EN 
50163:2004
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Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply – INTERFACE TO BE 
CONFIRMED

6-02 5-08.3<<

EN 50388:2005
Clause 8

EN EN QUALITY INDEX OF POWER 
SUPPLY

The CHSTP system requirement text is compliant to this 
requirement.

GO95_25kV_VarianceCPUC GO95 GO 95 Variance for 25kV ac syste PUC G0 95 currently not applicable for 25kV electrification.
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The traction power supply and distribution system shall be designed to meet the required performance with respect to the line speed, the minimum possible headway, the 
maximum train current, the power factor of traction units, the timetable and planned services, and the mean useful voltage.

1.�The CHSTP traction power supply and distribution system shall be designed to meet the following performance requirements:

a.   the line speed for both - the sections of the CHSTP dedicated to very high speed where the maximum operating speed is 220 mph (maximum design speed is 250mph), 
and also the shared use corridors where the maximum operating speed is 125 mph,

b.    the minimum possible headway as provided by the HST Service Plan for the full built service with links to Sacramento and San Diego.

c.    the maximum train current,

d.    the power factor of traction units,

e.    the timetable and planned services as provided by the HST Service Plan for the full built service with links to Sacramento and San Diego,

2.    Both the following acceptance criteria for ‘Quality Index of Power Supply’ for ac 2X25 kV autotransformer feed system shall be satisfied:

a.   U m   = > 22.5 kV 

b.   U i     =>  19 kV (Umin1 – Lowest permanent voltage)        

Where, Mean Useful Voltage (U m) is the mean value of all rms voltages analyzed in the system simulation study, and gives an indication of the quality of the power supply 
for the entire system during the peak traffic period in the timetable, and

U m = Σ U i /N where U i is the rms ac voltage over the ith second during the peak period for all trains in the system, and N is the total number of observations.

3.    This shall be verified by a traction power simulation study using the specific CHSTP design parameters.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-03 - System performance and installed power

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-03 TES_4.2.3System performance and installed power System performance and installed power

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there are no specific North American Federal or State of California standards or criteria for 25 kV overhead contact line for high-speed 
operation. 
NA

Basis of Equivalency
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Other Regulations / Guidance

TSI TES_4.2.3 : 

The CHSTP system requirement text is in compliance with this requirement.
TSI Incorporation Comment

System performance and installed power

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply (maximum power and maximum 
current) -  INTERFACE TO BE CONFIRMED

6-03 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chapter 33
Section 6.3

AREMA AREMA ELECTRIFICATION SYSTEM 
STUDIES

The CHSTP system requirement text does not conflict with 
this requirement.

Chapter 33
Section 6.3.1

AREMA AREMA Train Traffic Types (1996) The CHSTP system requirement text is not in conflict with 
this clause.

Chapter 33
Section 6.3.3

AREMA AREMA Load Flow and Power Demand 
study (1996)

The CHSTP system requirement text is in compliance with 
this requirement.

EN 50388:2005
Clause 8

EN EN QUALITY INDEX OF POWER 
SUPPLY

The CHSTP system requirement text is in compliance with 
this requirement.

GO95_25kV_WaiverCPUC GO95 Not Applicable TPUC G0 95 is currently not applicable for 25kV 
electrification.
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The traction power supply system and the associated overhead contact system shall be designed to permit the use of regenerative braking as a service brake, able to 
exchange power seamlessly either with other trains or by any other means. The substation control and protection devices shall allow regenerative braking.

1.�The traction power supply system and the associated overhead contact system shall be designed to permit the use of regenerative braking as a service brake.
 
2.�The use of regenerative braking shall be facilitated by one or more of the following: 
a.�Transfer of braking energy to another train that is drawing power from the overhead contact system and is located in the same electrical section as the braking train, 
b.�Transfer of braking energy back to the power supply utility company’s network in case no train in the same electrical section is drawing power,
c.�Provision of rheostatic braking resistors or other electrical energy absorbing units on-board the trains, and
d.�Provision of automatic assured receptivity unit (AARU) braking resistors within traction power supply substations. 

3.   The substation control and protection devices shall be configured to allow regenerative braking.

4.   Trains shall discontinue the use of regenerative braking if the line voltage is higher than 29 kV.

5.    Conformity assessment for substations shall be carried out per clause 14.7.2 of EN 50388: 2005.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-04 - Regenerative braking

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-04 TES_4.2.4Regenerative braking Regenerative braking

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there is no specific North American Federal or State of California standard or criteria for 25 kV traction power supply and overhead contact 
line for high-speed operation. 
NA

Basis of Equivalency

TSI TES_4.2.4 : 

The CHSTP system requirement text is in compliance with clause 4.2.4 of Energy  TSI as far as either the braking energy will be transferred to another train 
located in the same electrical section as the braking train, or transferred back to the utility company, or stored in  braking resistors (on-board the train or at power 
supply substations).

TSI Incorporation Comment
Regenerative braking

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 50388CEN CEN General Conditions on the use of r The CHSTP system requirement text is in compliance with 
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Interfaces between this CHSTP System Requirement and others, with comment
Service braking performance - INTERFACE TO BE CONFIRMED6-04 5-04.4>>

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock break system requirements -  INTERFACE TO BE CONFIRMED
Review interface with regenerative braking.

6-04 5-04.3<<

Rolling stock functional and technical specification related to the electric power supply (Energy recuperation) - 
INTERFACE TO BE CONFIRMED

6-04 5-08.3<<

EN 50388
Clause 12.1

CEN CEN General Conditions on the use of 
regenerative braking

clause 12.1 of EN 50388:2005 as far as either the braking 
energy will be transferred to another train located in the 
same electrical section as the braking train, or transferred 
back to the utility company, or stored in  braking resistors 
(on-board the train or at power supply substations).

EN 50388
Clause 12.1.1

CEN CEN Traction Unit Conditions The CHSTP system requirement text is in compliance with 
clause 12.1 of EN 50388:2005 as far as either the braking 
energy will be transferred to another train located in the 
same electrical section as the braking train, or transferred 
back to the utility company, or stored in  braking resistors 
(on-board the train or at power supply substations).

EN 50388
Clause 12.1.2

CEN CEN Power supply System Conditions The CHSTP system requirement text is in compliance with 
clause 12.1 of EN 50388:2005 as far as either the braking 
energy will be transferred to another train located in the 
same electrical section as the braking train, or transferred 
back to the utility company, or stored in  braking resistors 
(on-board the train or at power supply substations).

EN 50388
Clause 14.7.2

CEN CEN Regenerative braking - Substation Clause 14.7.2 of EN 50388 as referenced by Energy TSI 
complements clause 4.2.4 of the Energy TSI. 

For the braking energy to be returned to the utility 
company via traction power supply station, the substation 
control and protection devices shall be configured to allow 
regenerative braking.

GO95_25kV_WaiverCPUC GO95 Not Applicable PUC G0 95 is currently not applicable for 25kV 
electrification and does not address regenerative braking.
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Harmonic emissions towards the high-voltage power utilities shall be controlled within the limits prescribed in USA standards and the requirements of the power utilities 
concerned.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-05 - Harmonic emissions towards the power utility

Attachment for SR 6-05 . Type: Table - Voltage Distortion Limits per IEEE Std 519 Table 11-1

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-05 TES_4.2.5Harmonic emissions towards the power utility Harmonic emissions towards the power utility
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Attachment for SR 6-05 . Type: Table -  Distortion Limits for General Subtransmission Systems (120 - 69kV)
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1.�The following harmonic distortion limits for individual and total harmonic distortion of voltage and current shall be followed per IEEE Std 519 - 1992, “IEEE Recommended 
Practices and Requirements for Harmonic Control in Electrical Power Systems,” unless the limits imposed by the concerned power supply utility are more strict:
(See attachment)
(See attachment)
(See attachment)
where:

Design Criteria

Attachment for SR 6-05 . Type: Table - Distortion Limits for General Subtransmission Systems (> 69kV)
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Isc   is maximum short-circuit current at the point of substation connection to the utility network, also called the point of common coupling (PCC).
IL    is maximum demand load current (fundamental frequency component) at PCC.

*     All power generation equipment is limited to these values of current distortion, regardless of actual Isc/IL.

Even harmonics are limited to 25% of the odd harmonic limits above.

2.�No conformity assessment is required.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there are no specific Federal or State of California standards or criteria for 25 kV traction power supply for high-speed operation.
Basis of Equivalency

TSI TES_4.2.5 : 

The CHSTP system requirement text is in compliance with clause 4.2.5 of Energy TSI.
TSI Incorporation Comment

Harmonic emissions towards the power utility

Interfaces between other CHSTP System Requirements and this one, with comment
SR 6-05 provides requirements relevant to this TSI.6-05 6-06<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

IEC Standard 60034-1International 
Electrotechnical 

AC motors shall be suitable for 
operation on a supply voltage 

The CHSTP system requirement text is not in conflict with 
the IEC Standard 60034-1.

IEEE Standard 519Institute of 
Electrical and 

IEEE Std 519 - 1992, “IEEE 
Recommended Practices and 

The CHSTP system requirement text is in compliance with 
the IEEE Standard 519.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TES 6-06 - External electromagnetic compatibility

Page 840 of 982

The CHST traction electrification system installations shall be electromagnetically compatible with the other CHST equipment and with the outside world.

CHST traction electrification system installations shall comply with EN 50121-2:1997 and EN 50121-5:2006 electromagnetic compatibility requirements.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-06 - External electromagnetic compatibility

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-06 TES_4.2.6External electromagnetic compatibility External electromagnetic compatibility

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there are no specific Federal or State of California standards or criteria for 25 kV overhead contact line for high-speed operation.
Basis of Equivalency

TSI TES_4.2.6 : 

These requirements have been incorporated in the CHSTP system requirement text.
TSI Incorporation Comment

External electromagnetic compatibility

Interfaces between this CHSTP System Requirement and others, with comment
SR 6-05 provides requirements relevant to this TSI.6-06 6-05>>

SR 6-25 provides requirements relevant to this TSI.6-06 6-25>>

Interfaces between other CHSTP System Requirements and this one, with comment
Review interface with external electromagnetic compatibility6-06 5-06.9<<

SR 6-06 provides CHSTP System Requirements relevant to this TSI.6-06 8-20.1<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

50121-2:1997EN Railway applications - Electromag

50121-5:2006EN Railway applications - Electromag
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TThe traction power supply and the overhead contact line system shall be designed to enable continuity of operation in case of disturbances. 

This shall be achieved by sectioning of the overhead contact system into electrical sections and by the installation of redundant power supply transformers in the traction 
power supply substations. Redundant HV utility supply circuits shall supply each traction power substation and redundant HV switchgears shall be installed to allow either 
utility supply circuit to supply either power transformer. 

The Overhead Contact System shall be sectioned into electrical sections and sub-sections so as to ensure electrical continuity from substation to substation and flexibility for 
sectionalization of the OCS for operations and maintenance purposes.
.

The traction power supply and the overhead contact line system shall be designed:
o�To enable continuity of operation in case of disturbances such that:
•�There must be no degradation of train performance in case of single contingency conditions, that is, isolation of any one power transformer, one autotransformer in a 
paralleling station/switching station or of negative feeder/catenary system for any one electrical section (feed zone of one traction power transformer), and
•�There must be no stranding of trains in case of double contingency conditions, that is, simultaneous occurrence of more than one single contingency condition in any 
electrical section. 
o�Such that the minimum permanent voltage at the train’s pantograph (both under normal as well as single contingency conditions) is 19 kV and the minimum non-permanent
voltage at the train’s pantograph (under double contingency conditions) is 17.5 kV.

Redundant power supply transformers shall be installed in the traction power supply substations and each transformer shall be rated for the full load of the substation. 

Redundant HV utility supply circuits shall supply each traction power supply substation and redundant HV switchgears shall be installed to allow either utility supply circuit to 
supply either power transformer. 

The Overhead Contact System shall be sectioned into electrical sections and sub-sections so as to ensure electrical continuity from substation to substation and flexibility for 
sectionalization of the OCS for operations and maintenance purposes.

A conformity assessment shall be carried out by checking the circuit diagrams. It shall be demonstrated that the provisions for continuity, as designed, have been installed.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-07 - Continuity of power supply in case of disturbances

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-07 TES_4.2.7Continuity of power supply in case of disturbances Continuity of power supply in case of disturbances

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there is no specific North American Federal or State of California standard or criteria for 25 kV traction power supply and overhead contact 
line for high-speed operation. 
NA

Basis of Equivalency
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Other Regulations / Guidance

TSI TES_4.2.7 : 

The CHSTP system requirement text is in compliance with this clause.
TSI Incorporation Comment

Continuity of power supply in case of disturbances

Interfaces between other CHSTP System Requirements and this one, with comment
Segmentation of overhead line or conductor rails - INTERFACE TO BE CONFIRMED6-07 4-03.1<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 33 
Clause 12.3.3.1.e

AREMA AREMA Electric Energy Utilization The CHSTP system requirements text is in conformity with 
this clause

AREMA Chap 33
Clause 12.4.3.1 a

AREMA AREMA Electric Energy Utilization The CHSTP system requirements text is in conformity with 
this clause.

AREMA Chap 33
Clause 6.6.3.1.a

AREMA AREMA Electric Energy Utilization The CHSTP system requirements text is in conformity with 
this clause

GO95_25kV_WaiverCPUC GO95 Not Applicable CPUC G0 95 is currently not applicable for 25kV ac 
railroad electrification systems.
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Protection of the environment is covered by Project Compliance with the National Environmental Policy Act (1969).

N/A

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-08 - Protection of the environment

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
0.0 6-08 TES_4.2.8Protection of the environment Protection of the environment

CFR 0 - Reference to section outside 49 CFR Parts 200-299, Subpart n/a - 0.0:  Reference to section outside 49 CFR Parts 200-299

40CFR; Part 1500 to 1508
Protection of the environment is covered by Project Compliance with the National Environmental Policy Act (1969).

Basis of Equivalency

TSI TES_4.2.8 : 

This TSI parameter refers to compliance with applicable European Regulations.  For the CHSTP, the equivalent compliance will be achieved through completion 
of NEPA Certification for the Project.

TSI Incorporation Comment
Protection of the environment
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Please refer to System Requirements 6-09.1 and 6-09.2.

NA

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-09 - Overhead contact line

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-09 TES_4.2.9Overhead contact line Overhead contact line

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.9 : 
TSI Incorporation Comment

Overhead contact line

Interfaces between other CHSTP System Requirements and this one, with comment
Overhead contact line6-09 5-08.3<<
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The function of an overhead contact line system is to transmit energy from the fixed installations of an electric railway to the moving traction units. The OCS shall be designed 
in a manner to fulfil this function to the required standards of reliability and economy.
The design and operation of overhead contact lines presumes that pantographs are equipped with an automatic dropping device (ADD)

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-09.1 - OCS Overall design

Attachment for SR 6-09.1 . Type: Table - Max. Contact Wire & Corresponding Max. Gradient Changes
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Attachment for SR 6-09.1 . Type: Table - Recommended Clearances for Energized & Grounded Parts
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The system designer shall document the fundamental design data and the performance instructions of the client. The fundamental design data include:
•�service and operations information
•�electrical power system design
•�environmental conditions
•�infrastructure characteristics
•�vehicle characteristics

Design Criteria

Attachment for SR 6-09.1 . Type: Table - Rec. clearances b/n adjacent live 25 kV ac contact lines
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•�pantograph characteristics 
•�external limitations on contact wire height or uplifts, or system heights and clearances
•�life expectancy and desired maintenance/renewal philosophy, allowable grooved contact wire wear
•�specification of EMC limitations

The permissible tensile loading of the wires and ropes shall consider the weighted parameters, as indicated in EN 50119:2001, clauses 5.2.4, 5.2.5, and 5.2.6, which include 
maximum working temperature (excluding short circuit loading), allowable wear, wind and ice loads, tensioning accuracy and efficiency, termination fitting effects, welded or 
soldered joints, and creep as applicable.  In addition to the above requirements of EN 50119, the permissible tensile loading of the wires shall also meet the minimum 2.0 
safety factor with allowable wear.

The contact wire height transition between sections dedicated to very high speed and shared use corridors shall be realized in areas where the speed does not exceed 125 
mph. The maximum contact wire gradients and the corresponding maximum gradient changes shall not exceed, according to the maximum speed, the following values: 
(See attachment)
The air clearances between grounded parts and live uninsulated parts of the contact line, feeders and other energized equipment shall be defined to limit damage to the 
overhead contact system or the grounded infrastructure and to minimize safety hazards.  The recommended clearances between Energized Parts and Grounded Parts for 
CHSRP are specified below:
(See attachment)
The recommended clearances between adjacent live 25 kV ac contact lines or feeders of differing phases for CHSRP are specified below: 
(See attachment)
The geometrical relationship between grooved contact wire and pantograph shall be designed in a manner to ensure under defined environmental conditions and mechanical 
tolerances, the horizontal movement of the contact wire and the pantograph shall be such that the grooved contact wire can never slide off the pantograph head.

The design and operation of overhead contact lines presumes that pantographs are equipped with an automatic dropping device.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TES_4.2.9.1 : 

These details have no conflict with this system requirement and, suitably modified, shall be incorporated in CHSTP design criteria.
TSI Incorporation Comment

Overall design

Interfaces between other CHSTP System Requirements and this one, with comment
Overall design6-09.1 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 33; 
Clause 4.2

AREMA SECTION 4.2 CATENARY 
SYSTEM DESIGN CRITERIA

This statement has no conflict with TSI and EN 50119, but 
is not as defined as the requirements in TSI and EN 
50119.

EN 50119:20015.1CEN European 
Committee for 
Standardization

5 System design These details have no conflict with this system 
requirement and, suitably modified, shall be incorporated 
in CHSTP requirements text.
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The overhead contact system shall be designed for use by pantographs with the head geometry (pantograph head profile) conforming to the CHSTP Rolling Stock System 
Requirements (SRs), and trains as specified in the CHSTP Rolling Stock SRs.
The contact wire shall be installed and maintained with a minimum contact wire height of 16 ft. 8 in. (5080 mm) and a maximum height 17 ft. 5 in. (5308 mm), at supports 
along  dedicated track sections operating at speeds above 125 mph (200 km/h). The contact wire height difference at each adjacent structure shall be less than 1/2 in. (13 
mm) to ensure the constant contact wire height required for satisfactory pantograph current collection at high speed. 
In shared track conditions, the nominal contact wire height at supports could be increased to 18 ft. 9 in. (5715 mm) so as to permit passage of conventional passenger 
equipment and, for operating speeds less than 125mph (200 km/h), contact wire gradients are permitted.  

For pantograph security purposes, the permissible lateral deflection of the contact wire under the action of crosswind (defined as the maximum operational weed speed for 
which unrestricted operation is possible) shall be the smaller of 15 ¾ in. (400 mm) or (55 - L2) inches [(1.4 – L2) m], where L2 is the half-width of the dynamic envelope of the 
pantograph passage (as defined in Appendix A.3 of EN50367).

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-09.2 - Geometry of overhead contact line

Attachment for SR 6-09.2 . Type: Figure - Pantograph head profile

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-09.2 TES_4.2.9.2Geometry of overhead contact line Geometry of overhead contact line



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TES 6-09.2 - Geometry of overhead contact line

Page 850 of 982



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TES 6-09.2 - Geometry of overhead contact line

Page 851 of 982

The CHSTP Overhead contact line shall be designed for use by pantographs with the head geometry (pantograph head profile) as shown below :   
 
and with:
1. Horn made of insulating material 
2. Maximum Pantograph head width 78 in. [1980 mm] 

Design Criteria

Attachment for SR 6-09.2 . Type: Table - Maximum contact wire gradients
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Pantograph heads fitted with contact strips, having independent suspensions, shall remain compliant to the overall profile with a static contact force of 15.75 lbf (70 N) 
applied to the middle of the head. 
The CHSTP contact wire shall be installed and maintained at a nominal constant 17 ft. 0 in. (5180 mm) height at supports on tracks dedicated to HST (i.e., along the sections 
dedicated to very high-speed above 125mph (200 km/h) and also on all HST dedicated tracks in shared use corridors), with a permissible range from 16 ft. 8 in. (5080 mm) 
minimum to 17 ft. 5 in. (5308 mm) maximum.
For very high-speed above 125mph (200 km/h), the contact wire height difference at each adjacent structure shall be less than 1/2 in. (13 mm) to ensure the constant contact 
wire height required for satisfactory pantograph current collection at high-speed. 

On shared tracks of shared use corridors where high-speed vehicles will share tracks with other passenger vehicles, the nominal CHSTP contact wire height at supports shall 
be 18 ft. 9 in. (5715 mm).  However, for dedicated HST tracks on these shared use corridors, the nominal CHSTP contact wire height at supports can be lowered to 17 ft. 5 in. 
(5308 mm). 
On shared tracks of shared use corridors, the contact wire height transition between sections dedicated to very high-speed above 125mph and the shared use corridors shall 
be realized in areas where the speed does not exceed 125 mph.  In shared used corridors, the maximum contact wire gradients and the corresponding maximum gradient 
changes shall not exceed, according to the maximum speed, the following values: 
Maximum speed�Maximum contact wire gradient�Maximum contact wire gradient change
> 125 mph�0�0
125 mph�2/1000�1/1000
100 mph�3.3/1000�1.7/1000
75 mph�4/1000�2/1000
60 mph�6/1000�3/1000
45 mph�8/1000�4/1000
30 mph�13/1000�6.5/1000

For pantograph security purposes, the permissible lateral deflection of the contact wire under the action of crosswind (defined as the maximum operational weed speed for 
which unrestricted operation is possible) shall be the smaller of 15 ¾ in. (400 mm) or (55 - L2) inches [(1.4 – L2) m], as specified in ENE 4.2.9.2,  where L2 is the half-width of 
the dynamic envelope of the pantograph passage (as defined in Appendix A.3 of EN50367).

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable
Basis of Equivalency

TSI TES_4.2.9.2 : 

Compliant with clause 4.2.9.2 of the Energy TSI.
Suitably modified, these requirements will be incorporated into the CAHST OCS Design Criteria.

TSI Incorporation Comment
Geometry of overhead contact line

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17 ClauseAREMA AREMA This statement is correct, but not specific enough.
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Interfaces between other CHSTP System Requirements and this one, with comment
Suspension coefficient- INTERFACE TO BE CONFIRMED
Verify geometry of overhead contact line.

6-09.2 5-03.9<<

Functional and technical specification related to the electric power supply (Pantograph head geometry) - INTERFACE 
TO BE CONFIRMED

6-09.2 5-08.3<<

AREMA Chap 33 
Clause 4.2.3.1

AREMA AREMA Pantograph Size Such pantograph is not compatible with high speed OCS 
performance.  The Energy TSI specifies which pantograph 
shall be taken into account for high speed.

AREMA Chap 33 
Clause 4.2.3.4

AREMA AREMA Contact Wire Height These recommended AREMA contact wire heights and 
clearances are not applicable for high speed. 
The Energy TSI specifies the contact wire height range 
that shall be taken into account for high speed.

AREMA Chap 33 
Clause 4.2.4.4

AREMA AREMA Wind Deflection For pantograph security purposes, the TSI approach is 
preferred to the recommended AREMA values since TSI 
provide an integrated approach of the pantograph security 
taking into account a specified pantograph  for high speed 
(different than the dimensioned AREMA pantograph that is 
not applicable for high speed).

At this time there are no specific North American Federal 
or State of California standards or criteria for the geometry 
of 25 kV overhead contact systems.

AREMA Chap 33 
Clause 4.2.6

AREMA AREMA Contact Wire Gradients (2001) These gradients are acceptable up to a 75 mph speed; 
however, above 75mph, the gradients of EN 50119 are 
used as more appropriate for a better current collection.
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The overhead contact system design shall comply with the kinematic envelope of the vehicles and also comply with the vehicle structure gauge. 

The design of structures shall take into account the space necessary for the passage of pantographs in contact with the overhead contact system and for installation of the 
OCS itself. The dimensions of tunnels and other structures shall be mutually compatible with the geometry of overhead contact system and the kinematic envelope of the 
pantograph.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-10 - Compliance of the overhead contact line system with 
infrastructure gauge

Attachment for SR 6-10 . Type: Figure - Static profile

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-10 TES_4.2.10Compliance of the overhead contact line system 

with infrastructure gauge
Compliance of the overhead contact line system 
with infrastructure gauge
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The CHSTP overhead contact system design shall comply with the CHST static and kinematic envelope of the vehicles which will run on the HST tracks, i.e. the HST trains 
for the dedicated HST tracks and the HST and other vehicles on the shared tracks of the Caltrain corridor. 

The design of CHSTP structures shall take into account the space necessary for the passage of pantographs in contact with the overhead line equipment and for installation 
of the overhead contact system itself. The dimensions of tunnels and other structures shall be mutually compatible with the geometry of overhead contact system and the 
kinematic envelope of the CHSTP pantograph of which the static profile is shown below:

(See Attachment)

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable
Basis of Equivalency

TSI TES_4.2.10 : 

Compliant wit clause 4.2.10 of Energy TSI.
TSI Incorporation Comment

Compliance of the overhead contact line system with infrastructure gauge

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA
Chap 33
Clause  2.2.2

AREMA AREMA This statement is correct and not contradictory to the 
system requirements text. However, the vertical and 
horizontal clearances and dimensions provided in Clauses 
2.3 and 2.4 of AREMA Chapter 33 are not applicable to 
high speed OCS for which electrical clearances, dynamic 
gauges of pantographs, uplift of the Catenary system  and 
depth of the OCS reach higher figures than the ones 
recommended by AREMA.

At this time there are no specific North American Federal 
or State of California standards or criteria for 25 kV 
Electrification Systems.
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Interfaces between this CHSTP System Requirement and others, with comment
Minimum infrastructure gauge – INTERFACE TO BE CONFIRMED6-10 3-03>>

Rolling stock functional and technical specification related to the electric power supply – INTERFACE TO BE 
CONFIRMED

6-10 5-08.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply - INTERFACE TO BE 
CONFIRMED

6-10 5-08.3<<

GO95_25kV_WaiverCPUC GO95 Not applicable Section 37 and section 54-4 of PUC G0 95 are currently 
not applicable for 25kV electrification.
At this time there are no specific North American Federal 
or State of California standards or criteria for 25 kV 
Electrification Systems.
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Permissible materials for contact wires are copper and copper-alloy. The contact wire shall comply with the requirements of EN 50149:2001 clauses 4.1 to 4.3 and 4.5 to 4.8.

Permissible materials for the CHSTP 150 mm2 grooved contact wire are copper and copper-alloy. The contact wire shall comply with the requirements of EN 50149:2001 
clauses 4.1 to 4.3 and 4.5 to 4.8 concerning the material designation and composition, the appearance and condition, the groove, the electrical characteristics (resistivity, 
resistance per mile (or Km), the tensile strength and percentage elongation after fracture, the breaking load, the mass of the wire and the joining drawing stock or 
intermediate rod stock.
Conformity verification shall be carried during the design phase and during production phase of the contact wire.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-11 - Contact wire material

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-11 TES_4.2.11Contact wire material Contact wire material

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable
Basis of Equivalency

TSI TES_4.2.11 : 

Compliant wit clause 4.2.11 of Energy TSI complemented by clauses 4.1 to 4.3 and 4.5 to 4.8 of EN 50149:2001.
TSI Incorporation Comment

Contact wire material

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Clause 4.1EN EN 50149:2001 Material designation Clause applicable to CHSTP requirements (whilst not 
copied in full in the CHSTP text).

Clause 4.2EN EN 50149:2001 Appearance and condition Clause applicable to CHSTP requirements (whilst not 
copied in full in the CHSTP text).

Clause 4.3EN EN 50149:2001 Clause applicable to CHSTP requirements (whilst not 
copied in full in the CHSTP text).

Clause 4.5.1EN EN 50149:2001 Resistivity Clause applicable to CHSTP requirements (whilst not 
copied in full in the CHSTP text).

Clause 4.5.2EN EN 50149:2001 Resistance per kilometre Clause applicable to CHSTP requirements (whilst not 
copied in full in the CHSTP text).
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Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply - INTERFACE TO BE 
CONFIRMED

6-11 5-08.3<<

Clause 4.6.1EN EN 50149:2001 Tensile strength and percentage 
elongation after fracture

Clause applicable to CHSTP requirements (whilst not 
copied in full in the CHSTP text).

Clause 4.7EN EN 50149:2001 Mass per kilometre of the wire Clause applicable to CHSTP requirements (whilst not 
copied in full in the CHSTP text).

Clause 4.8EN EN 50149:2001 Joining drawing stock or intermedi
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The speed of wave propagation in contact wires is a characteristic parameter for assessing the suitability of overhead contact line for high-speed operation. This parameter 
depends upon the specific mass and the tensile stress in the contact wire. The line speed shall not be greater than 70 % of the wave propagation speed.

The speed of wave propagation in contact wires is a characteristic parameter for assessing the suitability of overhead contact line for high-speed operation. This parameter 
depends upon the specific mass and the tensile stress in the contact wire. The line speed shall not be greater than 70 % of the wave propagation speed. 
As the maximum operation speed of the line shall not be more than 70% of the wave propagation speed, it means that for a 220 mph maximum operational speed, the wave 
propagation speed shall be above 314 mph.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-12 - Contact wire wave propagation speed

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-12 TES_4.2.12Contact wire wave propagation speed Contact wire wave propagation speed

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.12 : 

Compliant with clause 4.2.12 of the Energy TSI.
Suitably modified, these requirements will be incorporated in the CAHSR OCS Design Criteria.

TSI Incorporation Comment
Contact wire wave propagation speed

Interfaces between other CHSTP System Requirements and this one, with comment
Compliance of the speed of wave propagation in contact wires of the overhead contact line system is an essential 
requirement interfacing with environmental protection and technical compatibility.

6-12 General<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17
Clause 6.5.1.3.4.d

AREMA AREMA This statement is correct, but not as precise and specific 
as the TSI requirement that is incorporated in the CHSTP 
system requirement text.
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The pantograph static contact force is the mean vertical force exerted upward on the contact wire by the pantograph collector head on the catenary and caused by the 
pantograph raising device, whilst the pantograph is raised and the vehicle is at standstill. 
The high speed overhead contact line shall be designed for a static contact force of 70N (15.7 pounds force) nominal value.

The pantograph static contact force is the mean vertical force exerted upward on the contact wire by the pantograph collector head on the catenary and caused by the 
pantograph raising device, whilst the pantograph is raised and the vehicle is at standstill. 
The CHSTP overhead contact system shall be designed for a static contact force of 70N (15.7 pounds force) nominal value at standstill in the range from 60N to 90N (13.5 to 
20.2 pounds force); i.e. 70N (-10N,+20N)  [15.7 (-2.2,+4.5) pounds force].

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-14 - Static contact force

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-14 TES_4.2.14Static contact force Static contact force

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.14 : 

Compliant with clause 4.2.14 of the Energy TSI.
These requirements, suitably modified, will be included in the CAHSR Pantograph and OCS Design Criteria.

TSI Incorporation Comment
Static contact force

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply (Pantograph static contact 
force) - INTERFACE TO BE CONFIRMED

6-14 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17
Clause 6.5.1.3.4.c

AREMA AREMA This statement is correct, but not as precise and specific 
as the TSI requirement that is incorporated in the CHSTP 
system requirement text.

Clause 3.3.5EN EN 50206-1:1998 Definition of Static Force Clause 3.3.5 of EN50206 defines the pantograph static 
force. This definition is taken into account in the system 
requirement text.
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This static contact force between the pantograph and the contact wire of the overhead contact line is an essential 
requirement interfacing with safety and technical compatibility.

6-14 General<<
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The design of overhead contact line equipment must allow for the occurrence of maximum and minimum contact forces between the pantograph and the contact wire while 
taking into account the aerodynamic effects that occur at the maximum permissible speed of the vehicle.  Force values vary with different combinations of pantograph and 
overhead contact system.  The minimum contact force shall be positive to ensure no loss of contact between the pantograph and the overhead contact line.

The mean contact force is the mean value of the forces due to static and aerodynamic actions.  It is equal to the sum of static contact force and the aerodynamic force 
caused by airflow on the pantograph elements at the considered speed.  The mean uplift force is a characteristic of the given rolling stock pantograph.  In this context, Fm 
represents a target value which should be achieved to ensure current collection without undue arcing, but which should not be exceeded to limit wear and hazards to current 
collection strips. 

The overhead contact line shall be designed to be capable of sustaining this level of force for all pantographs on a train. 

In the case of trains with multiple pantographs simultaneously in operation, the mean contact force Fm for any pantograph shall be not higher than the target value since for 
each individual pantograph the current collection criteria shall be met.  

The maximum contact force (Fmax) is usually within the range of Fm plus three standard deviations (σ) for level grade open route sections, while higher values may occur 
elsewhere.

In addition to the minimum and maximum contact forces, the statistical value Fm – 3� (which represents the value at which loss of contact between the pantograph and the 
contact wire is likely to occur) permits the assessment of the regularity of the contact between the pantograph and the overhead contact system.  The value Fm – 3� shall be 
positive to avoid contact losses.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-15 - Mean contact force

Attachment for SR 6-15 . Type: Figure - Graph of the Fm Target value (N)

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-15 TES_4.2.15Mean contact force Mean contact force
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The target value of the mean contact force ( = ) to be achieved for the CHSTP is shown on the following graph and is derived from the formula:   Fm = 565 x 10-6 x v2 + 
15.74 (lb), where V is in mph. ( Fm  = 970 x 10-6 x v2 + 70 (N), where V is in km/h)
(See attachments)
The CHSTP overhead contact system shall be designed to be capable of sustaining this level of force for all pantographs on a train.
 
In the case of trains with multiple pantographs simultaneously in operation, the mean contact force Fm for any pantograph shall be lower than or equal to the value given the 

Design Criteria

Attachment for SR 6-15 . Type: Figure - Graph of the Fm Target Value (lb)



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TES 6-15 - Mean contact force

Page 865 of 982

above graph since for each individual pantograph the current collection criteria shall be met.  

The maximum contact force (Fmax) is usually within the range of Fm plus three standard deviations (σ) for level grade open route sections, while higher values may occur 
elsewhere.

In addition to the minimum and maximum contact forces, the statistical value Fm – 3� (which represents the value at which loss of contact between the pantograph and the 
contact wire is likely to occur) permits the assessment of the regularity of the contact between the pantograph and the overhead contact system.  The value Fm – 3� shall be 
positive to avoid contact losses.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable
Basis of Equivalency

TSI TES_4.2.15 : 

Compliant with clause 4.2.15 of Energy TSI complemented by EN 50367 requirements.
Suitably modified, these requirements will be incorporated into the CAHSR Pantograph and OCS Design Criteria.

TSI Incorporation Comment
Mean contact force

Interfaces between this CHSTP System Requirement and others, with comment
At this time there are no specific North American Federal or State of California standards or criteria for 25 kV overhead 
contact line for high-speed operation.

6-15 General>>

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply (Pantograph contact force) - 
INTERFACE TO BE CONFIRMED.

6-15 General<<

Mean contact force6-15 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17
Clause 6.5.1.3.4.b

AREMA AREMA This statement is correct, but not as precise and specific 
as the TSI and EN 50367 requirements that are 
incorporated in the CHSTP system requirement text.

Clause 7.2EN EN 50367:2006 Interaction dynamic performance The EN 50367 requirements are in line with and 
complementary to the Energy TSI requirements.

GO95_25kV_WaiverCPUC GO95 There are no specific PUC G0 95 requirements for mean 
contact force.
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Please refer to System Requirements 6-16.1 and 6-16.2.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-16 - Dynamic behavior and quality of current collection

Attachment for SR 6-16 . Type: Table - Requirements for Dynamic Behavior and Current Collection Quality

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-16 TES_4.2.16Dynamic behavior and quality of current collection Dynamic behaviour and quality of current collection
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NA

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

Attachment for SR 6-16 . Type: Figure - Graph of the Fm Target value (lb)
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.16 : 

TSI section title
TSI Incorporation Comment

Dynamic behaviour and quality of current collection

Interfaces between other CHSTP System Requirements and this one, with comment
Dynamic behavior and quality of current collection6-16 5-08.3<<
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Safety, train performance, and wear of the contact strips and contact wire are all influenced by the dynamic interaction between the pantograph and the overhead contact 
line.  The dynamic behaviour depends on the characteristics of the pantograph and overhead contact line and the operating conditions.  The principal operating conditions to 
be considered are the train speed, and the number, spacing and positioning of the pantographs.

The acceptable number of pantographs and their minimum spacing are limited by the dynamic performance of pantograph and overhead contact line.  The overhead contact 
line shall be designed for operation at maximum line speed with two adjacent operating pantographs spaced at 656 ft (200 m).

For safe operation of the system, the space needed to allow for contact wire uplift at the support shall be a minimum of twice the calculated, simulated or measured uplift (S0) 
of the contact wire at a steady arm, generated in normal operating conditions with one or more pantographs operating at the mean contact force Fm at the maximum line 
speed. 

Good quality interactive dynamic performance with minimum wear can be assured by consideration of the quality of current collection.  The quality of current collection has a 
fundamental impact on the life of a contact wire and shall, therefore, comply with agreed and measurable parameters:
—          Contact wire uplift
—�Mean contact force Fm and standard deviation σmax 
—�Percentage of arcing

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-16.1 - Dynamic behavior and quality of current collection - 
Requirements

Attachment for SR 6-16.1 . Type: Table - Requirements for dynamic behaviour  and current location quality
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Attachment for SR 6-16.1 . Type: Figure - Graph of the Fm Target value
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The acceptable number of pantographs and their minimum spacing are limited by the dynamic performance of the pantograph and overhead contact line.  The overhead 
contact line shall be designed for operation at maximum line speed with two adjacent operating pantographs spaced at 656 ft (200 m).

For the safe operation of the system, the space needed to allow for contact wire uplift at the support shall be a minimum of twice the calculated, simulated or measured uplift 
(S0) of the contact wire at a steady arm, generated in normal operating conditions with one or more pantographs operating at the mean contact force Fm at the maximum line 
speed. 

Design Criteria

Attachment for SR 6-16.1 . Type: Figure - Graph of the Fm Target value (N)
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Good quality interactive dynamic performance with minimum wear can be assured by consideration of the quality of current collection.  The quality of current collection has a 
fundamental impact on the life of a contact wire and shall, therefore, comply with agreed and measurable parameters.  This interaction is mainly determined by:
-�The static and aerodynamic efforts which depend on the design of the pantograph and the nature of the contact strip of the pantograph.  For 25 kV ac overhead contact 
systems, the static force shall be adjustable between 9 and 27 pound force (40 and 120 N) and the nominal static force shall be 15.75 (+4.5, -2.25) pound force (70 N + 20 N/-
10 N).  Only pantographs designed and proven for very high speed performance shall be considered for the CHST.
-�The number of pantographs in service per train and the pantograph spacing (which is necessary to confirm the OCS phase break design arrangement for which a 656 feet 
(200 m) spacing is required) have a fundamental impact on the current collection quality since each pantograph can interfere with others through the OCS.
-�The compatibility of the contact strip material with the contact wire regarding limitation of wear on those components.  On high-speed lines, there shall be only one type of 
current collector head, which will be used on all trains.  It is recommended that the contact strip material be metalized carbon to minimize wear. 
-�The protection of the pantograph and overhead contact line equipment in case of a broken pantograph collector strip.  Pantographs shall be equipped with a fail safe device 
that will detect any failures of the contact strips and will trigger the lowering of the pantograph in case of a failure.
-�The goal of assessing the dynamic behavior and its impacts on current collection quality shall be to achieve a continuous and uninterrupted power supply to the electric 
vehicles without disturbances. 
To achieve satisfactory dynamic behavior, the current collection quality shall be assessed using the following measurable parameters:
— Contact wire uplift - S0
— Mean contact force Fm and standard deviation σmax
— Percentage of arcing - NQ

The values to be achieved are set out in the following table “Requirements for Dynamic Behavior and Current Collection Quality”  
(See attachment)

To achieve satisfactory dynamic behavior, the current collection quality shall be assessed using the following measurable parameters:
— Contact wire uplift - S0
— Mean contact force Fm and standard deviation σmax
— Percentage of arcing - NQ

The values to be achieved are set out in the following table “Requirements for Dynamic Behavior and Current Collection Quality”  

Requirement�Category I�Category II�Category III
Space for steady arm uplift�2 S0
Mean contact force Fm�See target curve below
Standard deviation at maximum  line speed σmax (N)�0.3 Fm
Percentage of arcing at maximum line speed, NQ (%) (minimum duration of arc 5 ms)�≤ 0.2�≤ 0.1 �≤ 0.1
Category I:  specially built high-speed lines equipped for speeds generally equal to or greater than 250 km/h,
Category II:  specially upgraded high-speed lines equipped for speeds of the order of 200 km/h,
Category III:  specially upgraded high-speed lines or lines specially built for high speed, which have special features as a result of topographical or environmental, relief or 
town-planning constraints, on which speed must be adapted individually
Fm is the dynamically corrected statistical mean value of the contact force.
The target for mean contact force Fm for ac systems is shown in the following graph as a function of the running speed:  
 
Graph of the Fm Target value (lb)
.

 
Graph of the Fm Target value (N)

The overhead contact system shall be designed to be capable of sustaining this level of force for all pantographs on a train.
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In the case of trains with multiple pantographs simultaneously in operation, the mean contact force Fm for any pantograph shall be not higher than the value given by the 
above graph since for each individual pantograph the current collection criteria shall be met.  

The maximum contact force (Fmax) is usually within the range of Fm plus three standard deviations σ for level grade open route sections, while higher values may occur 
elsewhere.

In addition to the minimum and maximum contact forces, the statistical value Fm – 3� (which represents the value at which it is likely that a loss of contact between the 
pantograph and the contact wire will occur) permits the assessment of the regularity of the contact between the pantograph and the overhead contact system.  The value Fm 
– 3� shall be positive to avoid contact losses.

The contact loss percentage:  For quality current collection, loss of contact between the pantograph strip and the contact wire shall be minimized, since loss of contact can 
generate an electric arc, which will cause rapid wear, and may even result in tripping of the feeder breaker in the case of a large arc due to high contact loss.  For sections 
dedicated to very high speed, the on-site measured arc percentage (NQ) shall be ≤ 0.2 % at maximum line speed, and NQ shall be ≤ 0.1 % at the maximum speed of 
125mph in shared use corridors.  For a given speed of the vehicle, the arcing percentage characteristic (NQ) is given in % by the formula:  NQ = ∑ tarc .100, and the 
minimum arc duration taken into account is 5ms.

The vertical movement of the contact point (which is the point of mechanical contact between the contact strip and the contact wire) at the maximum operational speed.  This 
criteria permits the assessment of the behavior of the OCS and pantograph, since the vertical height of the contact point above the track shall be as uniform as possible 
along the span length; this is essential for high-quality current collection.  This shall be verified by measurements or by simulations for the maximum speed by using the 
mean contact force Fm for the longest span length, but does not need to be verified for uninsulated or insulated overlap spans.  It shall be presented as a graph of the 
contact point vertical position against distance in the span to evaluate the extent of the vertical movement.  The maximum difference between the highest and the lowest 
dynamic contact point within one span shall be less than 3.15 in. (80 mm) at the maximum operational speed on the sections dedicated to very high speed, and less than 
3.94 in. (100 mm) at the maximum speed of 125 mph (200 km/h) in shared use corridors. 

The propagation speed of the waves created on the contact wire by the pantograph forces - is another characteristic parameter for assessing the suitability of a contact line 
for high-speed operation.  This parameter depends on the specific mass and the stress in the contact wire.  Since the maximum operating speed shall not be more than 70% 
of the wave propagation speed, this means that for a 220 mph (354 km/h) maximum operational speed, the wave propagation speed shall be above 314 mph (505 km/h).

Conformance to the above criteria  shall be confirmed by the Overhead Contact System supplier by means of a dynamic OCS-pantograph interaction simulation or through 
equivalent records of on-site testing results for speeds above 220mph (354 km/h).  Notwithstanding the above, the Overhead Contact System of the CHSTP shall be a 
proven system capable of current collection for operation at 220 mph (354 km/h) in the sections of the CHSTP dedicated to very high speed and for operation at 125 mph 
(200 km/h) in the shared use corridors.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

TSI TES_4.2.16.1 : 

Compliant with clause 4.2.16.2.1 of Energy TSI complemented by EN 50119.
TSI Incorporation Comment

Requirements

TSI TES_4.2.19 : 

Compliant with clause 4.2.19 of Energy TSI.
TSI Incorporation Comment

Pantograph spacing used for the design of the overhead contact line
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Other Regulations / Guidance

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply (Quality of current collection) - 
INTERFACE TO BE CONFIRMED

6-16.1 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17 
Clause 6.5.1.3.4.b

AREMA AREMA This statement is correct, but not as precise and specific 
as the TSI and EN 50367 requirements that are 
incorporated in the CHSTP system requirement text.

AREMA Chap 17
Clause 6.5.1.3.4.a

AREMA AREMA This statement is correct, except for the minimum 
pantograph pressure which is to be 70N (15.7 pounds 
force) nominal value at standstill in the range from 60N to 
90N (13.5 to 20.2 pounds force); i.e. 70N (-10N,+20N)  
[15.7 (-2.2,+4.5) pounds force]. in accordance with the 
Energy TSI and EN 50367 
requirements.                                                   
See System Requirements ENE 6-14 ‘’Static contact 
force’’.

Clause 7.2EN EN 50367:2006 The EN 50367 requirements are in line with and 
complementary to the Energy TSI requirements and are 
incorporated in the CHSTP system requirement text.
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The Overhead Contact System of the CHSTP shall be a proven system capable of current collection at  maximum operating speed of 220 mph in the dedicated operating 
environment, and at maximum operating speed of 125 mph in the shared track conditions. Previous records of the assessment validating by simulation and by on site testing 
of the Overhead Contact System shall be provided to ensure it is effectively a proven system capable of current collection for operation at 220 mph. On this basis the OCS 
design shall not be a new design.

Notwithstanding the above, the measurement in accordance with EN 50317 of the interaction of the overhead contact system and the pantograph is required on the CHSTP 
new high-speed line at the testing and commissioning phase to check the correct installation and to prove the safety and the quality of the current collection system on the 
CHSTP. 

The CHST pantograph shall be of a proven design capable of current collection at maximum operating speed of 220 mph in dedicated operating environment and at 
maximum operating speed of 125 mph in the shared track conditions.. Previous records of the assessment validating the CHSTP pantograph shall be provided to ensure it is 
a proven design and capable of current collection for operation at 220 mph.
Pantographs used in the shared use corridors by other passenger vehicles such as Caltrain passenger cars, shall either be of a proven design capable of current collection 
125 mph, or shall be assessed by simulation according to EN 50318.
When a pantograph of a proven design is to be installed on new rolling stock, testing shall be limited to the mean contact force requirements. The tests shall be carried in 
accordance with EN 50317:2002 or EN 50206-1:1998. If the tests are passed successfully, the pantograph mounted on that particular train or locomotive can be used on the 
CHSTP high-speed line.

The Overhead Contact System of the CHSTP shall be a proven system capable of current collection for operation at 220 mph in the sections of the CHSTP dedicated to very 
high speed and for operation at 125 mph in the shared use corridors. Previous records of the assessment validating by simulation and by on site testing the Overhead 
Contact System shall be provided to ensure it is effectively a proven system capable of current collection for operation at 220 mph. The measurement in accordance with EN 
50317 of the interaction of the overhead contact system and the pantograph is required on the CHSTP new high-speed line at the testing and commissioning phase to check 
the correct installation and to prove the safety and the quality of the current collection system on the CHSTP. To check the performance capability of the current collection 
system at least the following data shall be measured:
– the contact force or percentage of arcing;
– the contact wire uplift at the support as the pantograph passes.
In addition to the measured values, the operating conditions (train speed, location, ...) shall be recorded continuously and the environmental conditions (rain, temperature, 
wind, tunnel, ...) and test configuration (parameters and arrangement of pantographs, type of overhead contact system, ...) during the measurement shall be recorded in the 
test report. 
These measurements shall be carried out with a TSI interoperability constituent pantograph installed on rolling stock exhibiting the mean contact force characteristics for the 
envisaged design speed. The main goal of this test is to identify construction errors but not to assess the design in principle. The installed overhead contact line can be 

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-16.2 - Dynamic behavior and quality of current collection - Conformity 
Assessment

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-16.2 TES_4.2.16.2.1Dynamic behavior and quality of current collection - 

Conformity Assessment
Interoperability Constituent Overhead Contact Line
A new design of overhead contact line shall be 

TES_4.2.16.2.2 Interoperability Constituent Pantograph

TES_4.2.16.2.3 IC OCL in a newly installed line (Integration into a 

TES_4.2.16.2.4 IC Pantograph integrated into new rolling stock

TES_4.2.16.2.5 Statistical calculations and simulations
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accepted if the measurement results comply with the requirements of 6-16.1 “Dynamic behaviour and quality of current collection – Requirements”.

The CHST pantograph shall be TSI compliant and it shall be of a proven design capable of current collection for operation at 220 mph 220 mph in the sections of the CHSTP 
dedicated to very high speed and for operation at 125 mph in the shared use corridors. As such, the CHST pantograph shall not need to be assessed by simulation according 
to EN 50318 as required for a new design of a pantograph unless it has not been previously demonstrated that this pantograph is capable of current collection 220 mph. 
Previous records of the assessment validating the CHSTP pantograph shall however be provided to ensure it is compliant with the TSI requirements and capable of current 
collection for operation at 220 mph.
On the other hand, other pantographs that could be used in the shared use corridors by other passenger vehicles such as Caltrain passenger cars, shall either be TSI 
compliant and of a proven design capable of current collection 125 mph, or shall be assessed by simulation according to EN 50318.

When an approved TSI interoperability constituent pantograph is to be installed on new rolling stock, testing shall be limited to the mean contact force requirements. The 
tests shall be carried in accordance with EN 50317:2002 or EN 50206-1:1998. The tests shall be conducted in both directions of travel and at the range of nominal contact 
wire heights as applied for. The measured results shall follow the mean curve, plotted using at least 5 speed intervals for Class 1 trains and at least 3 speed intervals for 
Class 2 trains. The results shall comply with the curves throughout the speed range for the vehicle, within a range of:
— + 0, – 10 % for the AC curve C
— + 0 %, – 10 % for the AC C1 curve (C1 is an upper limit curve)
— + 10 %, – 0 % for the AC C2 curve (C2 is a lower limit curve)
— +/– 10 % for both the DC Curves
If the tests are passed successfully, the pantograph mounted on that particular train or locomotive can be used on the CHSTP high-speed line.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.16.2.1 : 

Compliant with clause 4.2.16.2.1 of Energy TSI complemented by EN 50317 and EN 50318.
TSI Incorporation Comment

Interoperability Constituent Overhead Contact Line

TSI TES_4.2.16.2.2 : 

Compliant with clause 4.2.16.2.1 of Energy TSI complemented by EN 50317 and EN 50318.
TSI Incorporation Comment

Interoperability Constituent Pantograph

TSI TES_4.2.16.2.3 : 

Compliant with clause 4.2.16.2.1 of Energy TSI complemented by EN 50317.
TSI Incorporation Comment

IC OCL in a newly installed line (Integration into a Subsystem)

TSI TES_4.2.16.2.4 : 

Compliant with clause 4.2.16.2.1 of Energy TSI complemented by EN 50317.
TSI Incorporation Comment

IC Pantograph integrated into new rolling stock
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Other Regulations / Guidance

TSI TES_4.2.16.2.5 : 

Compliant with clause 4.2.16.2.1 of Energy TSI.
TSI Incorporation Comment

Statistical calculations and simulations

Interfaces between this CHSTP System Requirement and others, with comment
At this time there are no specific North American Federal or State of California standards or criteria for 25 kV overhead 
contact line for high-speed operation.

6-16.2 General>>

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply (Arrangement of pantographs) - 
INTERFACE TO BE CONFIRMED
Rolling stock functional and technical specification related to the electric power supply (Quality of current collection) – 
INTERFACE TO BE CONFIRMED

6-16.2 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17
Clause 6.5.1.3.4.b

AREMA AREMA This statement is correct, but not as precise and specific 
as the TSI and EN 50317 and EN 50318 requirements 
that are incorporated in the CHSTP system requirement 
text.

Clause  5EN EN 50318:2002 The EN 50318 requirements are in line with and 
complementary to the Energy TSI requirements.

Clause 5EN EN 50317:2002 The EN 50317 requirements are in line with and 
complementary to the Energy TSI requirements.

GO95_25kVCPUC GO95 There are no specific PUC G0 95 requirements for 
Dynamic behaviour and quality of current collection.
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The contact point is the point of the mechanical contact between a contact strip and a contact wire.
The vertical height of the contact point above the track shall be as uniform as possible along the span length; this is essential for high-quality current collection.
The maximum difference between the highest and the lowest dynamic contact point height within one span shall be less than 3.15 in. (80mm) on dedicated track at the 
maximum operating speed of 220 mph, and less than 3.94 in. (100mm) in shared track conditions at the maximum operating speed of 125mph.

This shall be verified by measurements according to EN 50317:2002 or simulations validated according to EN 50318:2002: 
— for the maximum line speed of the overhead contact line,
— by using the mean contact force Fm (see 6-15 “Mean contact force” requirements),
— for the longest span length.

The contact point is the point of the mechanical contact between a contact strip and a contact wire.
The vertical height of the contact point above the track shall be as uniform as possible along the span length; this is essential for high-quality current collection.
The maximum difference between the highest and the lowest dynamic contact point height within one span shall be less than 3.15 in. (80mm) at the maximum 220 mph 
operational speed on the sections dedicated to very high speed corresponding to a TSI category I high speed line and less than 3.94 in. (100mm) at the maximum speed of 
125mph in shared use corridors corresponding to a TSI category II or III line.

This shall be verified by measurements according to EN 50317:2002 or simulations validated according to EN 50318:2002: 
— for the maximum line speed of the overhead contact line,
— by using the mean contact force Fm (see 6-15 “Mean contact force” requirements),
— for the longest span length.
This need not be verified for overlap spans or for spans over switches. 

Notwithstanding the above, at the maximum operational speed, in order to ensure safety in all conditions (including under strong wind conditions and slight misadjustments of 
pantographs), the dynamic pantograph envelope shall consider twice the value of the estimated or simulated uplift So at the support point. The design of the OCS cantilever 
and registration shall consequently allow for a steady arm uplift clearing at least the dynamic pantograph envelope, and thus allow for a minimum uplift of 10 in (250 mm).  
In shared use corridors where the maximum operational speed is 125 mph, the design of the OCS cantilever and registration shall allow for a steady arm uplift clearing at 
least the dynamic pantograph envelope, and thus allow for a minimum uplift of 8 in (200 mm) in shared use corridors.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-17 - Vertical movement of the contact point

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-17 TES_4.2.17Vertical movement of the contact point Vertical movement of the contact point

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable
Basis of Equivalency
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Other Regulations / Guidance

TSI TES_4.2.17 : 

Compliant with clause 4.2.17 of Energy TSI for the vertical movement of the contact point.
TSI Incorporation Comment

Vertical movement of the contact point

Interfaces between other CHSTP System Requirements and this one, with comment
Rolling stock functional and technical specification related to the electric power supply (Pantograph contact force)6-17 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17
Clause 6.5.1.3.4.b

AREMA AREMA This statement is correct, but not as precise and specific 
as the TSI and EN 50367 requirements that are 
incorporated in the CHSTP system requirement text.

Clause 7.2EN EN 50367:2006 Interaction dynamic performance The EN 50367 requirements are in line with and 
complementary to the Energy TSI requirements and are 
incorporated in the CHSTP system requirement text.

GO95_25kV_WaiverCPUC GO95 Not Applicable PUC G0 95 is currently not applicable for 25kV 
electrification and does not address OCS-pantograph 
interaction including the vertical movement of the contact 
point.
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This is an AC high-speed rail system.

The current capacity of the overhead contact system shall comply at least with the current requirements specified for the trains.

The overhead contact  system shall be designed to cater for the electrical current loading (steady and fault) defined by the system design, including return circuits and feeder 
connections, under all environmental operating conditions defined in annex A to EN 50119:2001.  The system shall be assessed for short circuit faults.

The most unfavourable wind conditions on which the calculation of the current capacity shall be based shall be stipulated by the contracting entity.
The electrical resistance per unit length of copper and copper alloy grooved contact wire at 20 0C shall not exceed the resistance value specified in Table 4 of EN 
50149:2001.

The maximum temperature rise in the conductors caused by the load currents shall not lead to conductor temperature at which the mechanical properties are impaired. The 
maximum permissible temperatures are given in the Table B.1, Annex B of EN 50119:2001. The melting point of any grease used in the strands of the conductors shall be 
higher than the temperature limits specified in this table.

A design study shall be undertaken to confirm the overhead contact line system complies with the specified requirements.

Conformity assessment shall be carried out by design review.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-18 - Current capacity of the overhead contact line system: AC and DC 
systems, trains in motion

Attachment for SR 6-18 . Type: Table - Maximum Permissible Temperatures

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-18 TES_4.2.18Current capacity of the overhead contact line 

system: AC and DC systems, trains in motion
Current capacity of the overhead contact line 
system: AC and DC systems, trains in motion
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The current capacity of the overhead contact system shall comply at least with the current requirements specified for the trains.

The overhead contact  system shall be designed to cater for the electrical current loading (steady and fault) defined by the system design, including return circuits and feeder 
connections, under all environmental operating conditions defined in annex A to EN 50119:2001.  The system shall be assessed for short circuit faults.

The most unfavourable wind conditions on which the calculation of the current capacity shall be based shall be stipulated by the contracting entity.
The electrical resistance per unit length of copper and copper alloy grooved contact wire at 20 0C shall not exceed the resistance value specified in Table 4 of EN 
50149:2001.

The maximum temperature rise in the conductors caused by the load currents shall not lead to conductor temperature at which the mechanical properties are impaired. The 
maximum permissible temperatures are given below:

Materials�Maximum temperature 0C
Normal and high strength with high conductivity�80
Silver copper alloy�100
Cadmium copper alloys�80

The melting point of any grease used in the strands of the conductors shall be higher than the temperature limits specified above.

A design study shall be undertaken to confirm the overhead contact system complies with the specified requirements.

Conformity assessment shall be carried out by design review.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there are no specific North American Federal or State of California standards or criteria for 25 kV overhead contact line for high-speed 
operation.

Basis of Equivalency

TSI TES_4.2.18 : 

These requirements have been incorporated in the CHSTP system requirement text.
TSI Incorporation Comment

Current capacity of the overhead contact line system: AC and DC systems, trains in motion

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 50119:2001 
Clauses 5.1., and 
5.2.9,  annex A, and 
annex B

CEN European 
Committee for 
Standardization

Clause 5.1.2: Electrical Power 
System DesignClause 5.2.9: 
Electrical Design of the 
Conductor System

Clause 5.1.2 lists the electrical characteristics of the 
power system design. These are general in nature, and 
not in conflict with the CHSTP system requirement text.

Clause 5.2.9 specifies the modalities of electrical design 
of the overhead contact  conductor system, the ones 
relevant to the CHSTP system requirement being:
-�The overhead contact system shall be designed to allow 
for the electrical current loading (steady and fault) defined 
in the electrical system design. This shall include the 
return circuits and feeder connections. The system shall 
be assessed for short circuit faults.
-�The maximum temperature rise in the conductors, due to 
load currents, shall not lead to conductor temperatures at 
which the mechanical properties of the material are 
impaired. This includes the melting point of any grease 
used in the strands of the conductors.
-�The temperature rise in the conductors shall be 
calculated in accordance with the principles set out in 
annex B, with respect to the nominal, steady and short 
circuit rated currents defined in the power system 
specifications.

EN 50149:2001 Clause 
4.5

CEN European 
Committee for 
Standardization

This clause specifies the 
maximum permissible electrical 
resistivity of copper and copper 

The EN 50149:2001 requirements are in line with and 
complementary to the Energy TSI requirements and are 
incorporated in the CHSTP system requirement text
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Interfaces between this CHSTP System Requirement and others, with comment
The installed power on a high-speed line determines the permissible power consumption of trains. Therefore current 
limitation devices shall be installed on board as required in Section 7 of EN50388:2005. Conformity assessment shall be 
carried out in accordance with EN50388:2005, clause 14.3 (See High Speed Rolling Stock TSI Clause 4.2.8.3.21)

6-18 5-08.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Current capacity of the overhead contact line system: AC and DC systems, trains in motion6-18 5-08.3<<

EN 50388:2005
Clause 7.1

CEN European 
Committee for 
Standardization

Maximum Train 
Current

Maximum Train Current This clause specifies the maximum allowable train current 
for category I, II and III HS TSI lines. The actual train 
current will depend upon the characteristics of the traction 
unit, train operation plan, train consist, and track 
alignment. The CHSTP system requirement text specifies 
that the overhead contact system shall be designed to 
comply with the train current requirements. Therefore 
system requirement text  does not conflict with this 
regulation

Manual for Railway 
Engineering Volume 3 
Chapter 33 Electric 

AREMA Method of Calculating Ampacity This clause gives detailed formula for calculating the 
ampacity of contact wires, and is in conformity with the 
CHSTP system requirement text.

Manual for Railway 
EngineeringVolume 3  
Chapter 33 Electric 
Energy
Clause 4.4.1

AREMA Contact Wire Ampacity - 
Introduction

The requirement of not letting the conductors getting 
heated by load currents to a temperature above the 
temperature at which their mechanical properties are 
impaired has already been incorporated in the CHSTP 
system requirement text.

PUC GO 95PUC GO 95 PUC GO 95 Variance. PUC G0 95 is currently not applicable for 25kV 
electrification.
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The overhead contact line design for high speed lines and shared use corridors shall be based on rolling stock operating with two raised pantographs spaced at 656 ft (200 
m) apart for simulation assessments and measurement of the OCS, as indicated in SR 6-16.1.  OCS design shall be coordinated with the Pantograph and Rolling Stock 
designers.

The overhead contact line design for high speed lines and shared use corridors shall be based on rolling stock operating with two raised pantographs spaced at 656 ft (200 
m) apart for simulation assessments and measurement of the OCS, as indicated in SR 6-16.1.  OCS design shall be coordinated with the Pantograph and Rolling Stock 
designers.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-19 - Pantograph spacing used for the design of the overhead contact 
line

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-19 TES_4.2.16.2.1Pantograph spacing used for the design of the 

overhead contact line
Interoperability Constituent Overhead Contact Line
A new design of overhead contact line shall be 

TES_4.2.19 Pantograph spacing used for the design of the ove

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.16.2.1 : 

Compliant with clause 4.2.19 of Energy TSI and shall be incorporated in CHSTP requirements text
TSI Incorporation Comment

Interoperability Constituent Overhead Contact Line

TSI TES_4.2.19 : 

Compliant with clause 4.2.19 of Energy TSI and shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Pantograph spacing used for the design of the overhead contact line

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 17; 
Clause 6.5.1.3.4.f.(1)

AREMA Pantograph Location. This statement does not comply with the assumed trainset 
length for CHSTP.  Per TM 4.2 the assumed trainset 
length for CHSTP is 200m (656 ft) which is smaller than 
the AREMA stipulated 1,000 ft.  The CHSTP assumed 
trainset length matches the requirements of TSI and EN 
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Interfaces between this CHSTP System Requirement and others, with comment
Rolling stock functional and technical specification related to the electric power supply (Arrangement of pantographs) – 
INTERFACE TO BE CONFIRMED

6-19 5-08.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Pantograph spacing used for the design of the overhead contact line6-19 5-08.3<<

AREMA Chap 17; 
Clause 6.5.1.3.4.f.(1)

AREMA Pantograph Location. 50367 that are incorporated in the CHSTP system 
requirements text.

AREMA Chap 33; 
Clause4.2.9.2.a

AREMA If an electrified railroad .. 
pantograph in service.

This statement has no conflict with TSI and EN 50367.  
However, per TSI Rolling Stock 4.2.8.3.6.2 para. 6, “When 
operating on AC power systems, trains with multiple 
pantographs shall not have electrical links between the 
pantographs in use.” It is acceptable to have more than 
one pantograph in service, as long as there are no 
electrical links between those pantographs.  This TSI 
Rolling Stock requirement shall be incorporated in the 
CHSTP system requirements text.

PUC GO 
95_25kV_Waiver

CPUC GO 95 Not applicable PUC G0 95 is currently not applicable to 25 kV 
electrification and does not address OCS-pantograph 
interaction including the vertical movement of the contact 
point.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TES 6-20 - Current capacity, DC systems, trains at standstill

Page 887 of 982

This is not applicable to CHSTP because CHSTP shall be an AC system and not a DC system.

This is not applicable to CHSTP because CHSTP shall be an AC system and not a DC system.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-20 - Current capacity, DC systems, trains at standstill

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-20 TES_4.2.20Current capacity, DC systems, trains at standstill Current capacity, DC systems, trains at standstill

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there is no specific North American Federal or State of California standard or criteria for 25 kV traction power supply and overhead contact 
line for high-speed operation.

Basis of Equivalency

TSI TES_4.2.20 : 

This TSI clause is not applicable to CHSTP because CHSTP shall be an AC system and not a DC system.
TSI Incorporation Comment

Current capacity, DC systems, trains at standstill

Interfaces between other CHSTP System Requirements and this one, with comment
Current capacity, DC systems, trains at standstill6-20 5-08.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

GO95_25kV_ WaiverCPUC GO95 Not applicable PUC G0 95 is currently not applicable for 25kV 
electrification and does not address current capacities of 
DC systems, trains at standstill.
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The design of phase breaks shall ensure that TSI compliant trains can move from one electrical section to an adjacent electrical section without bridging between two 
electrical phases or two separate utility supply systems.
Adequate means shall be provided to allow a train that is stopped within the phase break section to be restarted.  The neutral section shall be configurable such that it can be 
connected to and energized from either of the adjacent electrical sections by remotely controlled disconnect switches.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-21 - Phase separation sections

Attachment for SR 6-21 . Type: Figure - Long Phase Break

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-21 RST_4.2.8.3.6.2Phase separation sections Arrangement of pantographs

TES_4.2.21 Phase separation sections

TES_A_D Annex D - Infrastructure Register
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Attachment for SR 6-21 . Type: Figure - Short Phase Break
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The design of phase breaks shall ensure that TSI compliant trains can move from one electrical section to an adjacent electrical section without bridging between two 
electrical phases or two separate utility supply systems.
Adequate means shall be provided to allow a train that is stopped within the phase separation section to be restarted.  The neutral section shall be configurable such that it 
can be connected to and energized from either of to the adjacent electrical sections by remotely controlled disconnect switches.
 
For the section of the CHSTP dedicated to very high speed operation only, two options are available:

Design Criteria

Attachment for SR 6-21 . Type: Figure - Phase Break with Insulators
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1)  The Long Phase Break
The long phase break design allows all pantographs of the longest TSI compliant trains to be within the neutral section.  The length of the neutral section shall be at least 
1,320 ft (402 m). 
(See attachment)
2)  The Short Phase Break
The short phase break design comprises three insulated overlaps.  The overall length of this separation is less than 465 ft (142 m) including clearances and tolerances
(See attachment)
Conditions
(See attachment)
For the CHSTP shared use corridors:
Phase Breaks as specified above for the very high speed lines, or a design as shown below, may be adopted.  The center section shall be connected to the traction power 
return circuit (ground), the insulating section (d) may be formed by traversable insulating rods or double section insulators, and the total length (D) shall be no more than 26 ft 
(8 m).  The length of the insulation length (d) shall be chosen to suit the system voltage, maximum line speed and the maximum pantograph width.
(See attachment)

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI RST_4.2.8.3.6.2 : 

This has no conflict with ENE 4.2.21.  Suitably modified, these requirements shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Arrangement of pantographs

TSI TES_4.2.21 : 

This has no conflict with ENE 4.2.21.  Suitably modified, these requirements shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Phase separation sections

TSI TES_A_D : 

This has no conflict with this system requirement.  Suitably modified, these requirements shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Annex D - Infrastructure Register

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 33;  
Clause 4.2.9.2

AREMA This statement has no conflict with TSI and EN 50367, 
since the 250 feet includes the overlap spans rather than 
only the pure neutral section, but this statement is not as 
defined as the requirements detailed in TSI and EN 50367.

AREMA Chap 33; 
Clause 4.2.9.2

AREMA "There are three types .. moving 
trains." "If an electrified .. in 
service."

This statement has no conflict with TSI and EN 50367, but 
is not as defined as the requirements detailed in TSI and 
EN 50367.
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Interfaces between other CHSTP System Requirements and this one, with comment
Phase separation sections6-21 5-08.3<<

The ATC shall provide location and train direction information to the apparatus at powered phase breaks to allow the 
powered phase break to provide continuous power to the pantographs throughout the phase break area.

6-21 8-03<<

The interfaces with Rolling Stock shall be verified to ensure that breakers are opened and closed at the correct locations 
to ensure that separate phase sections of the OCS are not connected.

6-21 8-18.16<<

EN 50367:2006; Annex 
A.1.3

CEN European 
Committee for 
Standardization

Long Neutral Section This has no conflict with this system requirement.  Suitably 
modified, these requirements shall be incorporated in 
CHSTP requirements text

EN 50367:2006; Annex 
A.1.5

CEN European 
Committee for 
Standardization

Split Neutral Section This has no conflict with this system requirement.  Suitably 
modified, these requirements shall be incorporated in 
CHSTP requirements text.

GO95_25kV_WaiverCPUC GO 95 Not Applicable CPUC G0 95 is currently not applicable for 25kV 
electrification and does not address OCS-pantograph 
interaction including the vertical movement of the contact 
point.
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The design of phase breaks shall ensure that TSI compliant trains can move from one power supply system to an adjacent different power supply system without bridging 
between two different systems.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-22 - System separation sections

Attachment for SR 6-22 . Type: Figure - System Break Arrangement
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The design of system breaks shall ensure that TSI compliant trains can move from one power supply system to an adjacent different power supply system without bridging 
between two different systems.

There are two possibilities for the train to run through system breaks:
(a)�with pantographs raised and touching the contact wire,
(b)�with pantographs lowered and not touching the contact wire.

Pantographs raised:
1.�The geometry of different elements of the overhead contact line shall prevent pantographs short-circuiting or bridging between power systems.
2.�Provision shall be made in the energy subsystem to avoid bridging of both adjacent power supply systems should the opening of the on-board circuit breaker(s) fail.
3.�An example of the arrangement of a system break between two different systems is shown below:
(See attachment)
4.�If the line speed is higher than 155 mph (250 km/h), the height of the contact wires in both systems shall be the same.

Pantograph lowered:
1.�This option shall be chosen if the conditions of operation with pantograph raised cannot be met.
If a system break is traversed with pantographs lowered, it shall be designed so as to avoid bridging between the different systems by an unintentionally raised pantograph.  
Equipment shall be provided to switch off both power supply systems should a pantograph remain raised, e.g., by detection of short circuits.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI RST_4.2.8.3.6.2 : 

This has no conflict with this system requirement.  Suitably modified, these requirements shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Arrangement of pantographs

TSI TES_4.2.22 : 

4.22� System separation section  
(None)

TSI Incorporation Comment
System separation sections

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

AREMA Chap 33; 
Clause 4.1.5.2

AREMA "The electrical separation ..  non-
energized portion"

This statement considers system separation indicated in 
TSI as part of phase break. There is no conflict with TSI 
and EN 50367.
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Interfaces between other CHSTP System Requirements and this one, with comment
System separation sections6-22 5-08.3<<

The ATC shall provide location and train direction information to the apparatus at powered system separation breaks to 
allow the powered system separation break to provide continuous power to the pantographs throughout the break area.

6-22 8-03<<

The interfaces with Rolling Stock shall be verified to ensure that breakers are opened and closed at the correct locations 
to ensure that separate phase sections of the OCS are not connected.

6-22 8-18.16<<

AREMA Chap 33; 
Clause 4.2.9.2

AREMA "A phase break .. many instances" This statement has no conflict with TSI and EN 50367, 
since the 250 feet includes the overlap spans rather than 
only the pure neutral section, but this statement is not as 
defined as the requirements detailed in TSI and EN 50367.

GO95_25kV_WaiverCPUC GO95 Not Applicable PUC G0 95 is currently not applicable for 25kV 
electrification and does not address OCS-pantograph 
interaction including the vertical movement of the contact 
point.
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This is covered in System Requirement 6-22.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-22.1 - General

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-22.1 TES_4.2.22.1General General

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None
Basis of Equivalency

TSI TES_4.2.22.1 : 
TSI Incorporation Comment

General
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This is covered in System Requirement 6-22.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-22.2 - Pantographs raised

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-22.2 TES_4.2.22.2Pantographs raised Pantographs raised

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

NA
Basis of Equivalency

TSI TES_4.2.22.2 : 
TSI Incorporation Comment

Pantographs raised
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This is covered in System Requirement 6-22.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-22.3 - Pantographs lowered

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-22.3 TES_4.2.22.3Pantographs lowered Pantographs lowered

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TES_4.2.22.3 : 
TSI Incorporation Comment

Pantographs lowered
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Electrical protection coordination design of the Energy subsystem shall comply with the requirements detailed in EN 50388:2005, clause 11. The infrastructure register shall 
contain information on protection arrangements of the overhead contact line system to permit the High Speed Rolling Stock subsystem to demonstrate compatibility.

Conformity assessment shall be carried out for design and operation of substations in accordance with EN 50388:2005, clause 14.6.

1.�Compatibility of protective systems between traction unit and substation shall be verified.
 
2.   The protection system shall be designed for a maximum overhead contact system – rail short-circuit fault current of 15 kA.

3.   When any internal fault occurs within the traction units, both - the substation feeder circuit breaker and the traction unit circuit breaker may trip immediately. However, as 
far as possible, the traction unit circuit breaker should trip in order to avoid the substation circuit breaker tripping.

4.   After the substation circuit breakers have tripped these shall be amenable to be reclosed either automatically or manually only after a lapse of minimum 3 seconds.

5.   The traction unit circuit breakers shall trip automatically within 3 seconds after loss of line voltage.

6.   On re-energization, the traction unit circuit breaker shall not reclose within 3 seconds of the line being re-energized.

7.    Conformity assessment shall be carried out for design and operation of substations in accordance with EN 50388:2005, clause 14.6.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-23 - Electrical Protection Coordination Arrangements

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-23 TES_4.2.23Electrical Protection Coordination Arrangements Electrical Protection Coordination Arrangements

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there is no specific North American Federal or State of California standard or criteria for 25 kV traction power supply and overhead contact 
line for high-speed operation.

Basis of Equivalency

TSI TES_4.2.23 : 

The CHSTP system requirement text is in compliance with clause 4.2.23 of Energy TSI.
TSI Incorporation Comment

Electrical Protection Coordination Arrangements

ReferenceAgency Requirement Set Requirement Name Incorporation Comments
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Interfaces between this CHSTP System Requirement and others, with comment
Rolling stock functional and technical specification related to the electric power supply (Electrical protection 
coordination) – INTERFACE TO BE CONFIRMED

6-23 5-08.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Electrical Protection Coordination Arrangements6-23 5-08.3<<

EN 50388 Clause 11CEN Coordination of protection The CHSTP system requirement text is in compliance with 
clause 11 of EN 50388:2005 and all its sub-clauses 
(excluding sub-clause 11.5, which is not applicable to 
CHSTP).

EN 50388 Clause 14.6CEN Coordination of protections Clause 14.6 of EN 50388 including all its sub-clauses, 
(excluding sub-clause 14.6.4, which is not applicable) as 
referenced by Energy TSI complements clause 4.2.23 of 
the Energy TSI
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The fixed installations of CHSTP shall be designed so that they are immune to low value dc leakage currents flowing out of the adjoining dc power supply systems.

Where tracks operated by dc traction power supply system are located adjacent to the CHSTP track alignment, a considerable degree of coordination shall be maintained 
with the dc traction system operator to minimize the possibility of creating dc stray current circuit paths through the CHSTP system traction power return circuits. To achieve 
this objective:
•�Static wire of CHSTP shall be electrically insulated from the OCS poles in the section affected by dc leakage current by connecting it to OCS poles through insulators. 
•�Regular coordination with the dc track authority shall be maintained to ensure maintenance of a high level of insulation between the dc system rails and ground to minimize 
dc stray current leakage.

The above measures shall be coordinated with the train control system design to ensure that the integrity of the train control system is not compromised.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-24 - Effects of DC operation on AC systems

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-24 TES_4.2.23Effects of DC operation on AC systems Electrical Protection Coordination Arrangements

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there is no specific North American Federal or State of California standard or criteria for 25 kV traction power supply and overhead contact 
line for high-speed operation.

Basis of Equivalency

TSI TES_4.2.23 : 

The CHSTP system requirement text is in compliance with clause 4.2.24 of Energy TSI.
TSI Incorporation Comment

Electrical Protection Coordination Arrangements

Interfaces between this CHSTP System Requirement and others, with comment
Rolling stock functional and technical specification related to the electric power supply (Effect of DC operation on AC 
systems) INTERFACE TO BE CONFIRMED

6-24 5-08.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Effects of DC operation on AC systems6-24 5-08.3<<
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The High Speed Energy subsystem shall withstand overvoltages generated by rolling stock harmonics up to the limits stated in EN 50388:2005 clause 10.4. 

Conformity assessment shall consist of a compatibility study that demonstrates that the subsystem element can withstand harmonics up to the defined limits according to EN 
50388:2005, clause 10. Conformity assessment shall be conducted according to EN 50388:2005 clause 10.

The High Speed Energy subsystem shall withstand overvoltages generated by rolling stock harmonics up to the limits stated in EN 50388:2005 clause 10.4. This limit for the 
CHSTP system is 50 kV peak on the overhead contact system in any point of the power supply network with RMS value of fundamental ac voltage between contact wire and 
return circuit being below or equal to 29 kV. This value is the peak value of the distorted voltage waveform.

Conformity assessment shall consist of a compatibility study that demonstrates that the subsystem element can withstand harmonics up to the defined limits according to EN 
50388:2005, clause 10. Conformity assessment shall be conducted according to EN 50388:2005 clause 10.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TES - 6-25 - Harmonics and Dynamic Effects

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 6-25 TES_4.2.25Harmonics and Dynamic Effects Harmonics and Dynamic Effects

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

At this time there are no specific North American Federal or State of California standards or criteria for 25 kV overhead contact line for high-speed 
operation.

Basis of Equivalency

TSI TES_4.2.25 : 

These requirements have been incorporated in the CHSTP system requirement text.
TSI Incorporation Comment

Harmonics and Dynamic Effects

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

EN 50388:2005 Clause 
10

CEN European 
Committee for 
Standardization

Harmonics and Dynamic Effects This clause comprises of four sub clauses 10.1 to 10.4.

Sub clause 10.1 describes the phenomena of 
overvoltages caused by system instability, harmonics and 
other phenomena.

This is of general nature and is not in conflict with the 
CHSTP system requirement text.
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EN 50388:2005 Clause 
10

CEN European 
Committee for 
Standardization

Harmonics and Dynamic Effects Sub clause 10.2 describes the acceptance procedure for a 
new element.

The CHSTP project is a new project; therefore whole of 
the project will be accepted by this acceptance procedure. 
This is in conformity with the CHSTP system requirement 
text.

Sub clause 10.3 describes the compatibility study, or the 
compatibility case, which is a process to demonstrate the 
compatibility of the new rolling stock or the new 
infrastructure component with the existing traction units 
and power supply network. 

The CHSTP project is a new project; therefore the 
compatibility of the new rolling stock and the power supply 
network will be established. This is in conformity with the 
CHSTP system requirement text.

Sub clause 10.4 describes the methodology and 
acceptance criteria. For a 25 kV network, it specifies that 
overvoltage will not occur higher than 50 kV peak on the 
overhead contact system in any point of the power supply 
network with RMS value of fundamental ac voltage 
between contact wire and return circuit being below or 
equal to 29 kV. This value is the peak value of the 
distorted voltage waveform.

These requirements are in conformity with the CHSTP 
system requirement text and have been incorporated in 
the same.

Manual for Railway 
Engineering Volume 3 
Infrastructure and 
Passenger, Chapter 33

AREMA Manual for Railway Engineering
Volume 3 Infrastructure and 
Passenger, Chapter 33 Electric 
Energy Clause 6.4.4,
Clause 6.4.4

This clause deals with the maximum permissible limits for 
voltage distortion of the utility system voltages due to 
harmonic current flows caused by the traction unit borne 
equipment, and does not conflict with the CHSTP system 
requirement text.

Manual for Railway 
Engineering Volume 3 
Infrastructure and 

AREMA Traction Power 
Transformers – 
Harmonics

Manual for Railway Engineering
Volume 3 Infrastructure and 
Passenger, Chapter 33 Electric 

This clause gives additional requirement for specifications 
of the traction power transformers, and is not in conflict 
with the CHSTP system requirement text.

Manual for Railway 
Engineering
Volume 3 Infrastructure 
and Passenger, 

AREMA Electrical Characteristics (of 
transformers and ‘converter-
inverter’ equipment installed in 
the traction units)

This clause describes the impact of ‘converter-inverter’ 
equipment and transformer impedance on the magnitude 
of harmonics generated in the system, which is not in 
conflict with the CHSTP system requirement text.

GO95_25kV_VarianceCPUC GO95 Variance PUC G0 95 is currently not applicable for 25kV 
electrification.
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Interfaces between other CHSTP System Requirements and this one, with comment
Harmonics and Dynamic Effects
A traction unit shall not cause unacceptable overvoltages by generating harmonics. A compatibility assessment on the 
traction unit shall be undertaken in accordance with the requirements of clause 10 of EN50388:2005, that demonstrates 
that the traction unit does not generate harmonics beyond the defined limits (Refer to Rolling Stock TSI, Clause 
4.2.8.3.4.1)

6-25 5-08.3<<

SR 6-25 provides requirements relevant to this TSI.6-25 6-06<<

End of Subsystem Traction Electrification System (TES)
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CHSTP Subsystem Safety in railway tunnels (TUN)
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The design and installation of fixed equipment in tunnels shall take into account the aerodynamic effect from passing trains.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02 - Subsystem Infrastructure

Attachment for SR 4-02 . Type: Figure - Eureka Fire Curve for Trains

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02 TUN_4.2.2Subsystem Infrastructure Subsystem Infrastructure
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The design and installation of fixed equipment in tunnels shall take into account the aerodynamic effect from passing trains, which produces a traveling wave of alternating 
pressure and suction along the tunnels.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI TUN_4.2.2 : 

Incorporated with no exception taken
TSI Incorporation Comment

Subsystem Infrastructure

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

ACI 216.1-07   Code 
Requirements

ACI The “standard Fire” is based on ASTM E119, a cellulosic 
building type fire (1980 Degf). Modern tunnel fire models 
are based on hydrocarbon fire models which have a much 
higher peak temperature which is achieved much sooner 
than the building fire. 
Requirements are set for concrete cover of reinforcing 
steel and thickness of concrete

EN 14067-3:2003 (E)
Railway applications  

British Standards These sections included for reference only.  Only relevant 
text of these sections is included.

EN 1991-2:2003 ActionsCEN European Co This Section copied for reference only

NFPA 130 Standard for NFPA NFPA 130 applies to passenger rail systems.

NFPA 220 Standard on NFPA Materials ratings for fire resistance
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NFPA 502 Standard for 
Road Tunnels, Bridges 
and Limited Access 
Highways.

NFPA The NFPA fire model is based on the RWS testing in the 
Netherlands which is a very hot (2,460 Degf) and long 
duration fire. . 
Highway bridges passing overhead if the HSR must be 
protected from potential collisions from derailed HST or 
fires from HST. 
Also HST crossing over highways or freight lines should 
be protected from hydrocarbon fires and collisions.(this is 
an “air-rights” structure per NFPA 502)) 
Polypropolene fibers in the concrete perform this function 
by providing a venting capability for high pressure water 
vapor.
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The number of switches and crossovers located in tunnels shall be minimized to those necessary to comply with design, safety and operational requirements of the railway.

The number of switches and crossovers located in tunnels shall be minimized to those necessary to comply with design, safety and operational requirements of the railway.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.1 - Installation of switches and crossings

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.1 TUN_4.2.2.1Installation of switches and crossings Installation of switches and crossings

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None. CFR does not regulate the topic addressed.
Basis of Equivalency

TSI TUN_4.2.2.1 : 

Incorporated.
TSI Incorporation Comment

Installation of switches and crossings

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

779 9 RUIC Source for TSI requirement.
Objective is to reduce possibility of derailment in tunnel 
particularly on single tunnel double track configurations.
When fire life safety strategy for a train on fire is to 
proceed out of the tunnel if possible, then switching in 
tunnel may prevent this operation.
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The tunnel emergency communication system shall have the ability to carry frequencies used by and ensure communication between emergency services, trains, and high-
speed train control center.
Emergency telephones shall be provided at intervals along the high-speed rail guideway and other locations deemed necessary by the authority having jurisdiction.  
Emergency telephones shall permit adequate and reliable communication during emergency incidents.

Design Criteria will be developed by the Systems subsystem.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.10 - Emergency communication

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.10 TUN_4.2.2.10Emergency communication Emergency communication

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System requirement.
Basis of Equivalency

TSI TUN_4.2.2.10 : 

This clause is incorporated into the CHSTP System Requirement exception taken for GSM-R use due to local conditions and use of Emergency phones.
TSI Incorporation Comment

Emergency communication

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Fire Safe Design – Rail 
Tunnels Technical 
Report Part 2

European 
Thematic Fire in 
Tunnels

4.3.5 E5 - Communication and 
alarm system

Reference provides criteria for installation of emergency 
telephones in tunnels, and use of Radio rebroadcast 
during an emergency in a tunnel.

I-42UIC Code Emergency 
telephones/communication means

Provides specifications for use of Emergency telephones 
as an adequate and reliable communication means during 
any emergency.

I-66UIC Code Radio installation for rescue 
services

Provides specific background reference for TSI 
requirements above.
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Interfaces between other CHSTP System Requirements and this one, with comment
Emergency communications4-02.10 4-02.8<<

Emergency communications4-02.10 4-02.11<<

Emergency communication4-02.10 4-02.12<<

Emergency Communication4-02.10 4-02.6<<

NFPA 130 Standard for 
Fixed Guideway Transit 
and Passenger Rail 
Systems    8.9.2 
Communications

National Fire 
Protection 
Association 
(NFPA)

8.9.2 Communications. NFPA 130 applies to passenger rail systems and is 
applicable for consideration on CHSTP.

Notes communication systems to be used on the train in 
case of emergency to inform passengers

NFPA 130 Standard for 
Fixed Guideway Transit 
and Passenger Rail 
Systems       9.8 
Command Post.

National Fire 
Protection 
Association 
(NFPA)

9.8 Command Post. NFPA 130 applies to passenger rail systems and is 
applicable for consideration on CHSTP.  Provided for 
reference.

Notes how agencies shall each communicate in an 
emergency with the command post.

NFPA 130 Standard for 
Fixed Guideway Transit 
and Passenger Rail 
SystemsCommunication

National Fire 
Protection 
Association 
(NFPA)

Communications
10.1 General. A communication 
system shall be established in 
accordance with this chapter

NFPA 130 applies to passenger rail systems and is 
applicable for consideration on CHSTP.

Provides requirements to establish communication system.
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Access to tunnels through portals, emergency entrances and exits, shall be provided for  evacuating passengers in the event of an incident and for access to the incident by 
first responders.
If road access is required in the emergency plan, it shall be located as close as possible to the planned rescue area.  Alternative means of access shall be described in the 
emergency plan.

Access roads shall be provided to within 100 feet of tunnel portals, and emergency entrances/exits.  There shall be a vehicle turnaround area at each vehicle access point. 
Access roads shall meet the requirements of AASHTO “A Policy on Geometric Design Highway and Street”, 2004, for Local Rural Roads using vehicle type WB 40 and 
design speed of 30 mph in level terrain and 20 mph in rolling./mountainous terrain.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.11 - Access for rescue services

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.11 TUN_4.2.2.11Access for rescue services Access for rescue services

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate access for rescue services other than the requirement for emergency evacuation plan.
Basis of Equivalency

TSI TUN_4.2.2.11 : 

CHSTP System  Requirement complies with TSI requirements with the following exception:

The design requirements for access road are in compliance with local standards.

TSI Incorporation Comment
Access for rescue services

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

A Policy on Geometric 
Design Highway and 
Street, 2004

AASHTO Minimum Turning radius (base on 
SU and WB-40)

AASHTO criteria for rural roads are recommended for 
access road in accordance with CALTRANS Design 
Manual.

NFPA 130 Standard for 
Fixed Guideway Transit 
and Passenger Rail 
Systems

National Fire 
Protection 
Association 
(NFPA)

Most emergency access is assumed to be through cross-
passages in NFPA.
In addition to external exits, cross passages to a point of 
safety may be used to provide access to and from an 
incident
Requirements for cross passages; Doors in cross 
passages; Exit hatch requirements
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Interfaces between this CHSTP System Requirement and others, with comment
Facilities for self rescue, evacuation and rescue in the event of an incident4-02.11 4-02.6>>

Escape walkways4-02.11 4-02.7>>

Emergency lighting on escape routes4-02.11 4-02.8>>

Emergency signage4-02.11 4-02.9>>

Emergency communications4-02.11 4-02.10>>

Rescue areas outside tunnels4-02.11 4-02.12>>

Water supply4-02.11 4-02.13>>

Interfaces between other CHSTP System Requirements and this one, with comment
Access for rescue services4-02.11 4-02.12<<

Access for rescue services4-02.11 4-02.6<<

Technical Report Part 2 European Themati 4.2.2 S2 - Emergency access for r

UIC Code 779-9    
Safety in Railway 

International 
Union of Railways

I-61 Access to tunnel entrance 
and tunnel exits

Some minimal requirements for access roads to tunnel 
portals are provided

Volume 9 Design SpecifiTaiwan High Spee 8.3.5      Safety Rescue Area and Requirements for emergency access to THSR tunnels.
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Rescue areas are sites designated as points of safety outside tunnels.
Rescue areas shall be provided near new tunnels. Where feasible, rescue areas shall be accessible via access roads connected to public roads.  If road access is not 
practical, alternative solutions shall be provided in consultation with the State Fire Marshall.
If an access road is provided, it shall contain level parking and turn-around space for emergency vehicles.  Access road and rescue areas shall be designed and constructed 
to minimize  maintenance requirements. 
Access roads that meet the requirements of rescue areas may be considered as rescue areas.

Cleared areas of 5000 square feet, designated as rescue areas, shall be provided near new tunnels.
Access to the rescue area from the tunnel shall be provided via walkway or stairway and through a tunnel portal or an emergency exit, in accordance with the emergency 
plan. Walkways shall be at least 3 feet wide. Stairways shall be at least 10 ft. wide.
When feasible, rescue areas shall be accessible via access roads connected to public roads. If road access is not practical, alternative solutions shall be provided in 
consultation with the State Fire Marshall.
If access roads are provided, they shall contain a clear level area 75 feet by 75 feet for parking and turn-around space of emergency vehicles.
Access roads and rescue areas shall be designed and constructed so that required maintenance is minimized. 
Access roads that meet the requirements of rescue areas may be considered as rescue areas.
Power, lighting and fixed provisions for communications as well as water supply shall be provided at rescue areas.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.12 - Rescue areas outside tunnels

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.12 TUN_4.2.2.12Rescue areas outside tunnels Rescue areas outside tunnels

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate areas that can used for rescue
Basis of Equivalency

TSI TUN_4.2.2.12 : 

CHSTP System Requirement  is in compliance with TSI. No exceptions.
TSI Incorporation Comment

Rescue areas outside tunnels

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

Technical Report Part 2 
“Fire Safe Design – 

Thematic 
Network Fire in 

4.2.4 S4 – Open areas Requirements from various countries for emergency 
access from and to tunnels

UIC Code 779-9    
Safety in Railway 

International 
Union of Railways

I-63 Rescue areas at tunnel 
entrance or exits

UIC requirements for access at portals as well as services 
to be provided at the emergency exits.
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Interfaces between this CHSTP System Requirement and others, with comment
Facilities for self rescue, evacuation and rescue in the event of an incident4-02.12 4-02.6>>

Escape walkways4-02.12 4-02.7>>

Emergency lighting on escape routes4-02.12 4-02.8>>

Emergency signage4-02.12 4-02.9>>

Emergency communication4-02.12 4-02.10>>

Access for rescue services4-02.12 4-02.11>>

Water supply4-02.12 4-02.13>>

Interfaces between other CHSTP System Requirements and this one, with comment
Rescue areas outside tunnels4-02.12 4-02.11<<

Rescue areas outside tunnels4-02.12 4-02.6<<

Volume 9 Design SpecifiTaiwan High Spee 8.3.5      Safety Rescue Area and THSR requirements for safety areas outside tunnels
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Water supply for firefighting shall be provided at access points to the tunnel.  The water supply shall be capable of providing the system demand for at least 2 hours.  The 
water source shall be a hydrant or a permitted water supply of 130 cubic yards, minimum. 
Water supplies from the following sources shall be permitted: 
(1) �A public water works system where pressure and flow rate are adequate
(2) �Automatic fire pumps connected to an approved water source
(3) �Manually controlled fire pumps in combination with pressure tanks
(4) �Pressure tanks
(5)�Manually controlled fire pumps operated by remote control devices at each hose station 
(6) �Gravity tanks 
Fire hydrants shall be attached to the distribution system at the locations and spacing designated by the agency responsible for their use for firefighting purposes or as 
otherwise indicated.
The water supply system shall be capable of providing a minimum of 500 gpm at a residual pressure of 100 psig to the most hydraulically remote standpipe outlet.

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.13 - Water supply

Attachment for SR 4-02.13 . Type: Table - Pipe Schedule

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.13 TUN_4.2.2.13Water supply Water supply
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Water supply for firefighting shall be provided at access points to tunnel.  The water supply shall be capable of providing the system demand for at least 2 hours.  The water 
source shall be a hydrant or a permitted water supply of 130 cubic yards, minimum. 
-�Water supplies from the following sources shall be permitted: 
(1) �A public water works system where pressure and flow rate are adequate
(2) �Automatic fire pumps connected to an approved water source
(3) �Manually controlled fire pumps in combination with pressure tanks
(4) �Pressure tanks
(5)�Manually controlled fire pumps operated by remote control devices at each hose station
(6) �Gravity tanks
-�Fire hydrants and hose valves:
o�Subject to the approval of the agency responsible for firefighting, fire hydrants and hose valves shall be installed in an alcove providing a 9-inch clearance around the valve 
outlet for sufficient clearance of a standard fire department spanner wrench, and 3-inch hand wheel clearance. Valves shall not protrude into the walkway beyond a vertical, 
perpendicular line tangent to the handrail.
o�Fire hose valves shall be equipped with 2 1/2-inch or 3-inch NST valve fire hose coupling thread (depending on the requirements of the local fire department jurisdiction), 
and be positioned as follows:
a. �A fire hose valve shall be provided within 5 feet of each crosspassage and at the trainway level within 5 feet of each emergency exit to the surface.
b. �Fire hose valves shall also be installed in each trainway with locations coordinated with cross-passages and emergency exits to obtain a spacing not exceeding 300 feet 
between hose outlets.
-�The system shall be capable of providing a minimum of 500 gpm at a residual pressure of 100 psig to the most hydraulically remote standpipe outlet. 
-�Standpipes shall be dry or wet system, depending on the local situation. 
-�Water supply for firefighting shall be installed on one side of the track.
-�A fire department access road shall extend to within 100 ft of the fire department connection.
-�Standpipe systems shall not be required to be enclosed in fire-rated construction, provided the following conditions are met:
(1) The system is cross-connected or fed from two locations.
(2) Isolation valves are installed not more than 800 ft apart.
-�Where a standpipe or lateral pipe that is normally filled with water passes through an area subject to freezing temperatures, it shall be protected to maintain the temperature
of the water in the piping between 40 °F and 120 °F.
-�Minimum Design Pressure for Pipe Schedule Designed Systems.
 Pipe schedule designed standpipe systems shall have piping sized in accordance with the pipe schedule in Table to provide the required water flow rate at a minimum 
residual pressure of 100 psi at the top-most 2 1⁄2-in. hose connection and 65 psi at the top most 1 1⁄2-in. hose station.

Design Criteria

CFR Sections addressed by this CHSTP System Requirement
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TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System requirement.
Basis of Equivalency

TSI TUN_4.2.2.13 : 

Incorporated. Modified per local standards. “The capacity shall be minimum 211 gallons per minute for two hours. The water source can be a hydrant or any 
water supply of minimum 130 cu.yd such as a basin, river or other means.”

TSI Incorporation Comment
Water supply

Interfaces between other CHSTP System Requirements and this one, with comment
Water supply4-02.13 4-02.11<<

Water supply4-02.13 4-02.12<<

Water supply4-02.13 4-02.6<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

BART Facilities 
Standards

Bay Area Rapid 
Transit

3. FIRE PROTECTION Local Agency Standards
Provides criteria for standpipes and hose systems and 
gate valve locations.
Provides Design Criteria for Minimum and Maximum 
Pressure Limits.  Same as NFPA 130.

Refers to NFPA 14.

Fire Safe Design – Rail European Themati 4.3.8 E8 – Fire suppression Reference provides criteria for water supply for firefighting.

General Order 103-ACalif. Public Utiliti Fire Protection Standards Provides reference

I-64UIC Code Water supply (at access, in tunnel) Provides criteria to follow for water supply in tunnels.

NFPA 130 Standard for 
Fixed Guideway Transit 

National Fire 
Protection 

6.5.2 Standpipe and Hose 
Systems.

Provides criteria for standpipes and acceptable water 
supplies.

NFPA 14 Standard for 
the Installation of 

National Fire 
Protection 

Chapter 6 Installation 
Requirements

Provides criteria for standpipes and hose systems and 
gate valve locations.
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Emergency exits, rooms containing fixed equipment, corridors, stairwells and other controlled areas in tunnels shall have doors and/or gates with a lock system capable of 
preventing unauthorized access from outside. A release mechanism shall be provided that makes it possible to open doors and/or gates from the inside for evacuation 
purposes.

Design criteria for doors, gates and locking mechanisms required for the prevention of unauthorized access to emergency exits, rooms containing fixed equipment, corridors, 
stairwells and other controlled areas in tunnels, will be developed in conjunction with emergency, operations and maintenance plans.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.2 - Prevent unauthorized access to emergency exits and 
equipment rooms

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.2 TUN_4.2.2.2Prevent unauthorized access to emergency exits 

and equipment rooms
Prevent unauthorised access to emergency exits 
and equipment rooms

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement.
CFR Section 213.361 addresses Right of Way fencing for areas outside tunnels. This subject is covered in SR INF 3-22 Control of access to or intrusion 
into HST line installations

Basis of Equivalency

TSI TUN_4.2.2.2 : 

Incorporated with no exceptions taken.
TSI Incorporation Comment

Prevent unauthorised access to emergency exits and equipment rooms

Interfaces between this CHSTP System Requirement and others, with comment
Addresses Right of Way fencing and gates but does not address locking system.4-02.2 3-22>>

Includes requirements for doors and exit hatches but does not address the lock system.4-02.2 4-02.6>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

779-9 RUIC Code I-7� Access control (security)

NFPA 130 Standard for 
Fixed Guideway Transit 

National Fire 
Protection 

6.2.2.4 Doors These sections of NFPA don’t specifically address the 
subject of this System Requirement.
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In the event of fire, the integrity of tunnel structures shall be maintained for a period of time sufficiently long to permit self-rescue and evacuation of passengers and staff and 
the intervention of rescue services without the risk of structural collapse.

The fire performance of the finished tunnel surface, whether in situ rock or concrete lining, shall withstand the temperature of the fire for a specified duration of time. The 
specified ‘temperature-time curve’ is defined by the EUREKA Fire Curve for Trains in the following figure:

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.3 - Fire protection requirements for structures

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-02.3 TUN_4.2.2.3Fire protection requirements for structures Fire protection requirements for structures

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.3 TUN_4.2.2.3Fire protection requirements for structures Fire protection requirements for structures

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

The CFR is for preparations and planning for safe evacuation of passengers in event of emergencies, including tunnel fires. It does not address damage 
to structures caused by fires or other accidental situations.

Basis of Equivalency

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate fire protection for structures
Basis of Equivalency

TSI TUN_4.2.2.3 : 

No exceptions taken.
RABT  FIRE CURVE  for trains developed in Germany as part of the EUREKA fire testing project.

TSI Incorporation Comment
Fire protection requirements for structures

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

ACI 216.1-07   Code 
Requirements

American 
Concrete Institute 
(ACI)

The standard Fire” is based on ASTM E119, a cellulosic 
building type fire (1980 Degf). Modern tunnel fire models 
are based on hydrocarbon fire models which have a much 
higher peak temperature which is achieved much sooner 
than the building fire. 
Requirements are set for concrete cover of reinforcing 
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Interfaces between this CHSTP System Requirement and others, with comment
Similar requirement to NFPA 220.4-02.3 4-02.4>>

Interfaces between other CHSTP System Requirements and this one, with comment
Similar to NFPA 1304-02.3 4-02.4<<

ACI 216.1-07   Code ReAmerican Concret steel and thickness of concrete

NFPA 130 Standard for 
Fixed Guideway Transit 
and Passenger Rail 

NFPA NFPA 130 applies to passenger rail systems. 
Required construction materials for fire protection to 
structures.

NFPA 220 Standard on NFPA Materials ratings for fire resistance

NFPA 502 Standard for 
Road Tunnels, Bridges 
and Limited Access 
Highways.

NFPA The NFPA fire model is based on the RWS testing in the 
Netherlands which is a very hot (2,460 Degf) and long 
duration fire. . 
Highway bridges passing overhead if the HSR must be 
protected from potential collisions from derailed HST or 
fires from HST. 
Also HST crossing over highways or freight lines should 
be protected from hydrocarbon fires and collisions.(this is 
an “air-rights” structure per NFPA 502)) 
Polypropolene fibers in the concrete perform this function 
by providing a venting capability for high pressure water 
vapor.
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Materials and equipment shall have defined smoke emission and flammability characteristics. Only non-flammable materials shall be used in constructing the supporting 
structural members in tunnel structures. Non structural load bearing elements such as cable trays, insulation, conduits, cables, pipes, coatings and finishes, signs, 
crosswalks, rail ties, light fixtures, shall be demonstrated to not produce toxic fumes when exposed to flame or high temperature.

Tunnels and underground structures shall be designed and constructed with non-flammable materials in accordance with NFPA Subsection 130. 
Where trainway sections are to be constructed by cut-and-cover method, perimeter walls and related construction shall not be less than Type I or Type II or combination of 
Type I and Type II noncombustible construction as defined in NFPA 220 as determined by engineering analysis of potential fire exposure hazards to the structure.
Where trainway sections are to be constructed by tunneling, unprotected steel liners, reinforced concrete, shotcrete, or equivalent shall be used. Rock Tunnels shall be 
permitted to utilize steel bents with concrete liner if lining is required.  Tunnels with precast, high-strength concrete elements shall be protected such that explosive spalling is 
prevented. Rock Tunnels shall be permitted to utilize steel bents with concrete liner if lining is required.
Walking surfaces designated for evacuation of passengers shall be constructed of noncombustible materials.
Underwater tubes shall not be less than Type II (000) noncombustible construction as defined in NFPA 220, as applicable.
Rail ties used in underground or enclosed locations, except as permitted shall be noncombustible materials, which comply with the requirements of ASTM E 136.
(1) Rail ties used at switch or crossover locations shall be fire-retardant treated wood in accordance with NFPA 703.
(2) Rail ties and tie blocks in underground or enclosed track sections shall be permitted of wood encased in concrete such that only the top surface is exposed.
Remote vertical exit shafts and ventilation structures shall be not less than Type I (332) noncombustible construction as defined in NFPA 220.
Ancillary areas shall be separated from trainway areas within underwater trainway sections by a minimum of three (3) hour fire resistive construction.
Ancillary areas shall be separated from trainway areas within underground trainway sections by a minimum two (2) hour fire resistive construction

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.4 - Fire safety requirements for building material

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-02.4 TUN_4.2.2.4Fire safety requirements for building material Fire safety requirements for building material

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.4 TUN_4.2.2.4Fire safety requirements for building material Fire safety requirements for building material

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

The CFR is for preparations and planning for safe evacuation of passengers in event of emergencies, including tunnel fires. It does not address damage 
to structures caused by fires or other accidental situations.

Basis of Equivalency

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate fire safety requirements for construction materials
Basis of Equivalency
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Other Regulations / Guidance

TSI TUN_4.2.2.4 : 

Exception is taken from this TSI in that NFPA 130 shall be the governing fire protection requirements.

Requirements for testing materials to determine flammability

TSI Incorporation Comment
Fire safety requirements for building material

Interfaces between this CHSTP System Requirement and others, with comment
Similar to NFPA 1304-02.4 4-02.3>>

Interfaces between other CHSTP System Requirements and this one, with comment
Similar requirement to NFPA 220.4-02.4 4-02.3<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

ACI 216.1-07American 
Concrete Institute 
(ACI)

2.1 General The “standard Fire” is based on ASTM E119, a cellulosic 
building type fire (1980 Degf). Modern tunnel fire models 
are based on hydrocarbon fire models which have a much 
higher peak temperature which is achieved much sooner 
than the building fire. 
Requirements are set for concrete cover of reinforcing 
steel and thickness of concrete

NFPA 130 Standard for 
Fixed Guideway Transit 
and Passenger Rail 

National Fire 
Protection 
Association 

1.1 Scope                                   
6.3 Construction Materials

NFPA 130 applies to passenger rail systems. 
Required construction materials for fire protection to 
structures.

NFPA 220 Standard on National Fire Prot Chapter 4  Types of Construction Materials ratings for fire resistance

NFPA 502 Standard for 
Road Tunnels, Bridges 
and Limited Access 
Highways.

National Fire 
Protection 
Association 
(NFPA)

Chapter 6 Bridges and Elevated 
Highways

The NFPA fire model is based on the RWS testing in the 
Netherlands which is a very hot (2,460 Degf) and long 
duration fire. . 

Highway bridges passing overhead if the HSR must be 
protected from potential collisions from derailed HST or 
fires from HST. 
Also HST crossing over highways or freight lines should 
be protected from hydrocarbon fires and collisions.(this is 
an “air-rights” structure per NFPA 502)) 
Polypropolene fibers in the concrete perform this function 
by providing a venting capability for high pressure water 
vapor.

Technical Report Part 2 Thematic Network 4.4 Structural & equipment respon Examples of selected European fire resistant requirements

UIC Code 779-9    SafetInternational Unio I-22 Fire protection requirement fo Similar requirements from UIC



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TUN 4-02.5 - Fire detection

Page 924 of 982

Automatic fire detection systems consisting of heat and smoke detectors shall be installed in buildings, rooms, enclosed spaces, corridors, stairwells and escape routes with 
doors for access/ egress inside or outside the tunnel that contain safety, operating, maintenance, support equipment, and installations which are necessary for the following 
functions:
•�Self rescue and evacuation
•�Emergency communication
•�Rescue and fire fighting
•�Equipment and infrastructure associated with the fixed facility subsystems (for example lighting, power, tunnel ventilation) 
•�Equipment and infrastructure associated with the operating subsystems (for example train control, communications, traction power, signaling)
•�Commercial communications
The status and alarms of the automatic fire detection system shall be annunciated locally at the facility's fire alarm control panel and remotely at the Operations Control 
Center.  Each location / zone shall be uniquely identified at the fire alarm control panel and the Operations Control Center. 
Heat and smoke detectors are not required where protection is provided by automatic fire extinguishing or suppression systems such as sprinkler systems.
Automatic fire detection systems are not required in  tunnels, or underground spaces (for example cross-passages, niches) connected only to  tunnels.

Automatic fire detection systems consisting of heat and smoke detectors shall be installed in buildings, rooms, enclosed spaces, corridors, stairwells and escape routes with 
doors for access/ egress inside or outside the tunnel that contain safety, operating, maintenance, support equipment, and installations which are necessary for the following 
functions:
•�Self rescue and evacuation
•�Emergency communication
•�Rescue and fire fighting
•�Equipment and infrastructure associated with the fixed facility subsystems (for example lighting, power, tunnel ventilation)
•�Equipment and infrastructure associated with the operating subsystems (for example train control, communications, traction power, signaling)
•�Commercial communications
The status and alarms of the automatic fire detection system shall be annunciated locally at the facility's fire alarm control panel and remotely at the Operations Control 
Center.  Each location / zone shall be uniquely identified at the fire alarm control panel and the Operations Control Center. 
Wiring shall be enclosed and in galvanized steel conduit.
Automatic fire detection shall be provided by the installation of listed combination fixed-temperature and rate-of-rise heat detectors or listed smoke detectors except where 
the facility is protected by automatic fire extinguishing or fire suppression systems such as automatic sprinkler systems.
Automatic fire detection systems are not required in tunnels, or underground spaces (for example cross-passages, niches) connected only to  tunnels.
The automatic fire detection system shall comply with the requirements of the following international, national and state codes and standards where applicable: 
1.�UIC 779-9 R Safety in Railway Tunnels.
2.�Technical Specifications for Interoperability (TSI) for High-Speed Rail 2008 Update.
3.  NFPA 130 - Standard for Fixed Guideway Transit and Passenger Rail Systems.
4. NFPA 101 - Life Safety Code.
5. NFPA 72 - National Fire Alarm and Signaling Code.
6. NFPA 70 – National Electric Code
7. 2009 International Building Code. 
8. Title 24 Part 2, California Building Code.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.5 - Fire detection

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.5 TUN_4.2.2.5Fire detection Fire detection
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9. Title 24 Part 3, 2007 California Electrical Code.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None. CFR does not regulate the subject.
Basis of Equivalency

TSI TUN_4.2.2.5 : 

Adopted with amendments. 
No mention of smoke control.
Technical rooms have been defined but do not include rooms which contain the following: ventilation fans and controls, signaling, low voltage equipment and 
switchgear, rectifiers, and commercial communications.

TSI Incorporation Comment
Fire detection

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

101NFPA Life Safety Code For reference.

130NFPA 5.7.1.5 (Stations); 3.3  General 
Definitions; 3.3.1 Ancillary Area/ 
Space; 6.5.1    Automatic Fire 
Detection (Trainways)

Adopted with amendments.
Station ancillary rooms only refer to non public areas, not 
escape routes and corridors.
Only refers to traction power substations and signal 
bungalows, No mention of fire detection in ventilation 
buildings or ventilation equipment rooms.

70NFPA National Electric Code For reference.

72NFPA National Fire Alarm and Signaling For reference.

779-9 RUIC Safety in Railway Tunnels Adopted with amendments. 
This UIC code clause is the source for the TSI clause.
Technical rooms are not defined.

NoneICC International 2009 International Building Code For reference.

Technical Report - Part 
2 
Fire Safe Design – Rail 
Tunnels

European 
Thematic Network

4.3.5 E5 – Communication and 
alarm system
4.3.5.3 Comparison Tables

For reference.
Italian Railway network requires detectors in niches 
containing electrical and signaling closets (possible 
translation errors)
UK  requires risk assessment to determine whether 
detection systems are required so as to allow the safe 
operation of the tunnel under normal, degraded and 
emergency operating conditions

Title 24 Part 2State of California California Building Code For reference
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Title 24 Part 3State of California 2007 CEC California Electrical Co For reference.
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Facilities shall be provided for self rescue and evacuation from an incident in a tunnel to a point of safety. 
A point of safety is defined as one of the following: 
(1) an enclosed fire exit that leads to a public way or safe location outside the station, trainway, or vehicle; 
(2) an at-grade point beyond the vehicle, enclosing station, or trainway; 
(3) any other approved location.
    where the following conditions exist:
•�Conditions are survivable. 
•�Access for people is possible aided and unaided
•�People may accomplish self-rescue if the opportunity is available or may wait to be rescued by the rescue services using procedures detailed in the emergency plan.
•�Communication shall be possible by fixed connection to the control center and emergency services. 
•�Communications devices shall be located at cross passages and exits.
The point of safety may be reached by one of the following:
   1) Lateral and/ or vertical emergency exits from the tunnel to the surface.
   2) Cross passages from the tunnel to an adjacent parallel tunnel. 
   3) Cross passages from one trainway to another trainway where trainways are separated by a minimum two hour rated fire wall.
Lateral and/or vertical emergency exits to the surface shall be provided at 3000 feet (maximum) unless there is a parallel tunnel independent from the tunnel in which the 
incident occurred, connected by cross passages to provide access to a point of safety in the parallel tunnel.  
The minimum dimensions of lateral and or vertical emergency exits to the surface shall be five (5) feet wide and seven and one half (7.5) feet high. The minimum dimensions 
of the exit doors openings shall be four (4) feet wide by six (6) feet eight inches high.  All exits shall be equipped with lighting and signs.
Cross passages between adjacent independent tunnels enable the adjacent tunnel to be used as a safe area. Cross-passages shall must be equipped with lights and signs. 
Minimum dimensions of the cross passage are seven and one half (7.5) feet in height by five (5) feet in width.  The minimum dimensions of the doors are six feet eight inches 
in height and four feet in width. Cross passages in conformity with these requirements shall be provided at 1500 feet (maximum).

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.6 - Facilities for self-rescue, evacuation and rescue in the event of 
an incident

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
239.101 4-02.6 TUN_4.2.2.6Facilities for self-rescue, evacuation and rescue in 

the event of an incident
Facilities for self-rescue, evacuation and rescue in 
the event of an incident

TUN_4.2.2.6.1 Definition of safe area

TUN_4.2.2.6.2 General

TUN_4.2.2.6.3 Lateral and/or vertical emergency exits to the surfa

TUN_4.2.2.6.4 Cross-passages to the other tube

TUN_4.2.2.6.5 Alternative technical solutions

239.107 TUN_4.2.2.6 Facilities for self-rescue, evacuation and rescue in 

TUN_4.2.2.6.1 Definition of safe area

TUN_4.2.2.6.2 General

TUN_4.2.2.6.3 Lateral and/or vertical emergency exits to the surfa

TUN_4.2.2.6.4 Cross-passages to the other tube

TUN_4.2.2.6.5 Alternative technical solutions



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TUN 4-02.6 - Facilities for self-rescue, evacuation and rescue in the event of an incident

Page 928 of 982

These facilities shall serve as access to the incident for emergency first responders. 
Walkways, emergency lighting, emergency signage, and emergency communications are addressed in separate system requirements.

The design of tunnels shall provide facilities to allow the self-rescue and evacuation of train passengers and staff and allow emergency responders to rescue people in the 
event of an incident in a tunnel. 
Exit stairs and doors shall comply with Chapter 7 of NFPA 101, except as herein modified:
Lateral and/or vertical emergency exits to the surface shall be provided at least every 2500 feet (NFPA 130) / 3280 ft (UIC). 
•�The minimum dimensions of lateral and or vertical emergency exits to the surface shall be 5 feet wide and 7.5 feet high high. The minimum dimensions of the door openings
shall be 4.5 feet wide x 6.5 feet high (UIC) / 3.67 feet wide by 6.67 feet high (NFPA 130)
•�Maximum height of stairs should be less than 100 feet and width should be greater than four feet (UIC) / 44 inch (NFPA 130)
•�Rescue services shall be able to enter the tunnel via the tunnel portals and/or emergency exits in the event of an incident,. 
•�Alll exits shall be equipped with lighting and signs.
Rescue Tunnels
Lateral and/or vertical emergency exits to the surface may be used for rescue if the tunnel is a single bore without a separation wall between trainways.  If rescue tunnels are 
used, the following shall apply:
•�For rescue tunnels less than 1000 feet long the maximum slope shall be 8% with minimum clear dimensions of 8 ft. by 8 ft. (not including space for ventilation duct and other
components).
•�For rescue tunnels more than 1000 ft. long, provide a total width of 16.5 ft to permit emergency vehicle access simultaneous with passenger egress. Space for turnaround is
required at the inner end of the tunnel; provide 13 ft. wide turnout with 30 ft. turning radius.  Provide additional 6 ft. width of corridor every 600 ft for vehicle passing.
•�Additionally if the rescue tunnel is more than 150 ft. long, provide a separation chamber of at least 20 ft. long and, if possible, 40 ft. separated by doors from both the train 
tunnel and the remainder of the rescue tunnel.
•�Inside train tunnel and by the emergency door, provide niche as a buffer zone at least 8 ft.-high, 8 ft. wide and minimum 10 ft. deep for horizontal storage space of rail 
transport device, and queuing space for persons exiting through the door.
Cross passages shall be permitted to be used in lieu of emergency exit stairways to the surface where trainways in tunnels are divided by a minimum of 2 hour–rated fire 
walls or where trainways are in twin bores.  Where cross-passages are used in lieu of emergency exit stairways, the following shall apply:
•�Cross-passages shall be equipped with lights and signs. 
•�Minimum dimensions of the cross passage are 7.5 feet height x 5 feet width (UIC) / 44 in x 7 ft (NFPA 130)
•�Cross-passages shall not be further than 800 ft. apart (NFPA 130) / 1500 feet (UIC) 
•�Cross-passages shall not be farther than 800 ft. from the station or tunnel portal (NFPA)
•�Openings in open passages shall be protected with fire door assemblies having a fire protection rating of 1 ½ hours with a self-closing fire door.
•�A tenable environment shall be maintained in that portion of the trainway that is not involved in an emergency and that is being used for evacuation.
•�A ventilation system for the contaminated tunnel shall be designed to control smoke in the vicinity of the passengers.
•�Provisions shall be made for evacuating passengers via the non-incident trainway to a nearby station or other emergency exit.
•�The provisions shall include measures to protect passengers from oncoming traffic and from other hazards.
Alternative technical solutions providing a safe area with a minimum equivalent safety level are permitted.  A technical study shall be performed to justify the alternative 
solution which must be agreed by the Authority Having Jurisdiction.
Doors in the means of egress, except cross passageway doors, shall open in the direction of exit travel.
Doors in the means of egress shall comply with the following:
•�Open fully when a force not exceeding 50 lb is applied to the latch side of the door
•�Be adequate to withstand positive and negative pressures caused by passing trains and tunnel ventilation system
•�The minimum dimensions of the cross passage doors are 6.5 feet in height and 4 feet in width (UIC) / 32 in. (NFPA). 
•�Horizontal sliding doors shall be permitted in cross passageways.
Exit hatches shall be permitted in the means of egress, provided the following conditions are met: (NFPA)
•�Hatches shall be equipped with a manual opening device that can be readily opened from the egress side.
•�Hatches shall be operable with not more than one releasing operation.
•�The force required to open the hatch when applied at the opening device shall not exceed 30 lb.
•�The hatch shall be equipped with a hold-open device that automatically latches the door in the open position to prevent accidental closure.

Design Criteria
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•�Exit hatches shall be capable of being opened from the discharge side to permit access by authorized personnel.
•�Exit hatches shall be conspicuously marked on the discharge side to prevent possible blockage.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

CFR 239 - Passenger Emergency Preparedness, Subpart B - Specific Requirements - 239.101:  Emergency preparedness plan

239.101 Emergency preparedness plan
The CFR provides for preparations and planning for safe evacuation of passengers in event of emergencies, including tunnel fires for tunnels longer than 
1000 feet. 
Planning for incidents is included in System Requirement GEN 2-06.

Basis of Equivalency

CFR 239 - Specific Requirements, Subpart Subpart B - Specific Requirements - 239.107:  Emergency exits.

239.107 Emergency exits
This section covers the emergency exits from train cars only and is not applicable to the system requirement.
Also in System Requirement RST 5-07.1 Emergency Exits.

Basis of Equivalency

TSI TUN_4.2.2.6 : 

System requirement complies with TSI.
TSI Incorporation Comment

Facilities for self-rescue, evacuation and rescue in the event of an incident

TSI TUN_4.2.2.6.1 : 

Safe areas are required for evacuation of passengers and staff. These are similar to the “point of safety” in NFPA 130 with additional requirements.  
Accessibility is required
Emergency responders must have access to the incident and safe area. 
Communications to the safe area from central control is required

TSI Incorporation Comment
Definition of safe area

TSI TUN_4.2.2.6.2 : 

System requirement complies with TSI.
TSI Incorporation Comment

General

TSI TUN_4.2.2.6.3 : 

System requirement complies with TSI. 
External exits from tunnels required every 3280 feet.  

Door sizes are prescribed

Signs and lighting are required

TSI Incorporation Comment
Lateral and/or vertical emergency exits to the surface.
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Other Regulations / Guidance

TSI TUN_4.2.2.6.4 : 

System requirement complies with TSI. 
Cross passages spacing and cross section

TSI Incorporation Comment
Cross-passages to the other tube

TSI TUN_4.2.2.6.5 : 

This is too general to include as a system requirement.
TSI Incorporation Comment

Alternative technical solutions

Interfaces between this CHSTP System Requirement and others, with comment
Emergency Exits4-02.6 5-07.1>>

Escape Signage in Tunnels4-02.6 4-02.9>>

Emergency Communication4-02.6 4-02.10>>

Access for rescue services4-02.6 4-02.11>>

Rescue areas outside tunnels4-02.6 4-02.12>>

Water supply4-02.6 4-02.13>>

Emergency Preparedness Program4-02.6 2-06>>

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NFPA 130 Standard for 
Fixed Guideway Transit 
and Passenger Rail 
Systems
1.1 Scope

National Fire 
Protection 
Association 
(NFPA)

Definition of a point of safety is very similar to a UIC 
definition of  Safe Area.
A tenable environment defines conditions that allow 
survival for a specific period of time until rescue services 
can reach the location to provide assistance. It is not the 
same as a safe area or a point of safety.

UIC Code 779-9    
Safety in Railway 
Tunnels

International 
Union of Railways

UIC requirements for emergency exits from underground 
facilities are similar to the TSI but written with more detail.
Distances between emergency telephones.
See System Requirement 4-02.10 Emergency 
Communications 
Average distance between emergency exits is 500 m.
Cross section requirements for emergency exits.
Requirements for lateral exits from tunnels. 
Requirements for cross passages between parallel 
tunnels.
Requirements for emergency access to tunnel portals.
Requirements for access to the tunnel portals or 
emergency exits.

Volume 9 Design SpecifiTaiwan High Spee System Safety and system interfac
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Interfaces between other CHSTP System Requirements and this one, with comment
Facilities for self rescue, evacuation and rescue in the event of an incident4-02.6 4-02.8<<

Facilities for self rescue, evacuation and rescue in the event of an incident4-02.6 4-02.11<<

Facilities for self rescue, evacuation and rescue in the event of an incident4-02.6 4-02.12<<

Includes requirements for doors and exit hatches but does not address the lock system.4-02.6 4-02.2<<
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See System Requirement INF 3-23.2

See System Requirement INF 3-23.2

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.7 - Escape walkways

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.7 TUN_4.2.2.7Escape walkways Escape walkways

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement
See System Requirement INF 3-23.2 for discussions and conclusion.

Basis of Equivalency

TSI TUN_4.2.2.7 : 

CHSTP System Requirement INF 3-23.2 covers the same subject as this SR.
System Requirement INF 3-23.2 takes exception to the requirements of this section only in those areas where CA PUC and NFPA are more stringent than TSI. 
In those areas the more stringent condition of CAPUC and NFPA has been used as the CHSTP system requirement.

TSI Incorporation Comment
Escape walkways

Interfaces between this CHSTP System Requirement and others, with comment
Escape walkways in tunnels4-02.7 3-23.2>>

Interfaces between other CHSTP System Requirements and this one, with comment
Escape walkways4-02.7 4-02.8<<

Escape walkways4-02.7 4-02.11<<

Escape walkways4-02.7 4-02.12<<
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The following requirements shall apply to continuous underground or enclosed high-speed trainways of more than 300 feet in length.
Emergency lighting shall be provided to guide passengers and staff to a safe area in the event of emergency.
Emergency lighting shall be located as follows:
•�Single-track tunnels: on one side (same as walkway)
•�Double-track tunnels: on both sides
•�In exit and emergency access routes including but not limited to: stairways, passages, entryways
Where maintenance of illumination depends on changing from one energy source to another, a delay of not more than 15 seconds shall be permitted.
Lighting systems shall, during the period of evacuation, provide illumination levels, measured at the walking surface of:
•�Trainway walkways: not less than 0.25 ft-candles (2.7 lux)
•�Exit and emergency access routes, including stairs, not including trainway walkways: not less than 1.0 ft-candle (10.8 lux)
Uniformity Ratio of the emergency lighting system shall not exceed a ratio of 10:1 from the maximum to the minimum maintained horizontal luminance on walkway surfaces.
Emergency fixtures, exit lights and signs shall be wired separately from emergency distribution panels.
If the emergency light is switched off under normal operating conditions, it shall be possible to switch it on by both of the following means
-�manually from inside the tunnel at intervals not exceeding 1000 feet
-�by the train operator using remote control
Power supply for emergency lighting shall be guaranteed to ensure availability for at least 90 minutes from the time the emergency light is switched on.

Emergency lighting systems shall follow the requirements of sections 6.2.5.1 through 6.2.5.3.2 of NFPA 130, modified based on longer minimum train lengths.
The following requirements shall apply to continuous underground or enclosed high speed trainways of more than 250 feet in length.
Emergency lighting fixtures shall be located above walkway, as low as possible, not to interfere with the free space for the passage of persons, or built-in into handrails as 
follows In underground or enclosed trainways illumination is required at the following locations:
•�Single-track tunnels: on one side (same as walkway)
•�Double-track tunnels: on both sides
•�In exit and emergency access routes including but not limited to: stairways, passages, entryways
Where maintenance of illumination depends on changing from one energy source to another, a delay of not more than 10 seconds shall be permitted.
Lighting systems shall be designed so that, during the period of evacuation, provide illumination levels, measured at the walking surface of:
•�Trainway walkways: not less than 0.3 ft-candles (3.2 lux)
•�Exit and emergency access routes, including stairs, not including trainway walkways: not less than 1.5 ft-candle (16 lux)
•�Uniformity Ratio shall not exceed a ratio of 8:1 from the maximum to the minimum maintained horizontal luminance on walkway surfaces.
Emergency fixtures, exit lights and signs shall be wired separately from emergency distribution panels.
If the emergency light is switched off under normal operating conditions, it shall be possible to switch it on by both of the following means
-�manually from inside the tunnel at average intervals of 750 feet and not exceeding 800 feet between any adjacent switch points.
-�from the control center
-�by the train operator using remote control
Power supply for emergency lighting shall be guaranteed to ensure availability for at least 120 minutes from the time the emergency light is switched on.  The lighting system 
shall be designed so that at the end of the first 90 minutes of the 120 minute period the limit of degradation of the light level shall be to not less than the following illumination 
levels, measured at the walking surface of:
•�Trainway walkways: not less than 0.18 ft-candles (1.35 lux).

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.8 - Emergency lighting on escape routes

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.8 TUN_4.2.2.8Emergency lighting on escape routes Emergency lighting on escape routes
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•�Exit and emergency access routes, including stairs, not including trainway walkways: not less than 0.9 ft-candle (9.7 lux)
•�Uniformity Ratio shall not exceed a ratio of 20:1 from the maximum to the minimum maintained horizontal luminance on walkway surfaces.

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate emergency lighting.
Basis of Equivalency

TSI TUN_4.2.2.8 : 

CHSTP System Requirements complies in part with TSI requirements, with exception taken only where US national requirements, namely NFPA Codes, are 
more stringent than TSI requirements. In those cases the requirements of NFPA were included in the System Requirement.

TSI Incorporation Comment
Emergency lighting on escape routes

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NFPA 101, Life Safety 
Code
Chapter 7, relevant 
parts only.

National Fire 
Protection 
Association

7.8 Illumination of Means of 
Egress.

The NFPA Life Safety Code is generally oriented toward 
buildings. 
The sections included here are for reference, to ensure 
consistency between NFPA code requirements and the 
CHSTP design criteria and Systems Requirements 
languages.
Chapters 11 through 43 consist of requirements related to 
specific building types.  The only parts with any relevance 
to tunnels can be found in Chapter 11, part 11.7, 
Underground and Limited Access Structures, but this part 
includes no requirements relevant to lighting.

NFPA 130National Fire 
Protection 
Association

6.2.5 Illumination Limited exceptions taken.  The minimum length requiring 
lighting shall be increased due to the following reasons:
1. Train lengths will be longer than the usual transit 
system trains
2. Larger cross section of trainway than that normally used 
in transit systems, particularly in height of section.
3. There will be numerous major road overpasses that 
would exceed the 100 feet minimum which should not 
need lighting due to the large cross section of the opening.
4. Since the train configuration, including car length is not 
yet defined Use of car length criteria is not practical.

NFPA 70 
National Electrical Code 

National Fire 
Protection 

National Electric Code This section copied for reference only.
All wiring shall comply with NEC requirements.

Technical Report – Part European Themati 4.3.3 E3 – Lighting systems None
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Interfaces between this CHSTP System Requirement and others, with comment
Facilities for self rescue, evacuation and rescue in the event of an incident4-02.8 4-02.6>>

Escape walkways4-02.8 4-02.7>>

Emergency signage4-02.8 4-02.9>>

Emergency communications4-02.8 4-02.10>>

Interfaces between other CHSTP System Requirements and this one, with comment
Emergency lighting on escape routes4-02.8 4-02.11<<

Emergency lighting on escape routes4-02.8 4-02.12<<

UIC Code 779-R
Safety in Railway 

UIC  
(international 

I-41 Emergency tunnel lighting Source of portions of the System Requirement and Design 
Criteria.
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Underground or enclosed trainways more than 350 feet in length shall be provided with directional signs, indicating the emergency exits and the direction to a safe area, in 
accordance with the emergency evacuation procedures. 
Signs indicating station or portal directions shall be installed at maximum 82 foot intervals on both sides of the underground or enclosed trainways.
Signs shall be made of reflective or illuminated material and shall be readily visible by passengers within the trainway.
Points of exit from underground or enclosed trainways shall be marked with internally or externally illuminated signs.
Emergency exit facilities shall be identified and maintained to allow for the intended use.

The following requirements apply to tunnels of more than 300 feet in length.
Underground or enclosed trainways longer than 300 feet in length shall be provided with directional signs, indicating the emergency exits and the direction to a safe area, in 
accordance with the emergency evacuation procedures. 
Signs indicating station or portal directions shall be installed on the sidewalls at maximum 80 foot intervals on both sides of the underground or enclosed trainways.
Signs shall be made of reflected or illuminated material and shall be readily visible by passengers within the trainway.
Points of exit from underground or enclosed trainways shall be marked with internally or externally illuminated signs.
Emergency exit facilities shall be identified and maintained to allow for the intended use.
Additional design criteria pertaining to specific details on the placement and mounting of the signage within tunnels as well as the signs dimensions, shapes, materials and 
other details, will be developed in conjunction with the emergency evacuation plan.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-02.9 - Escape signage

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-02.9 TUN_4.2.2.6Escape signage Facilities for self-rescue, evacuation and rescue in 

TUN_4.2.2.7 Escape walkways

TUN_4.2.2.8 Emergency lighting on escape routes

TUN_4.2.2.9 Escape signage

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic addressed in this CHSTP System Requirement.
Basis of Equivalency

TSI TUN_4.2.2.9 : 

This CHSTP system requirement is equivalent to TSI with the following exceptions:
CHSTP SR does not require the inclusion of distance to evacuation points (station or portal). This is consistent with NFPA 130 Section A.6.2.8 which 
discourages the inclusion of distances to avoid influencing passenger evacuation route which could contradict the emergency evacuation strategy.

TSI Incorporation Comment
Escape signage
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Other Regulations / Guidance

TSI TUN_4.2.2.6 : 

Facilities for self-rescue, evacuation and rescue in the event of an incident
TSI Incorporation Comment

Facilities for self-rescue, evacuation and rescue in the event of an incident

TSI TUN_4.2.2.7 : 

Escape walkways
TSI Incorporation Comment

Escape walkways

TSI TUN_4.2.2.8 : 

Emergency lighting on escape routes
TSI Incorporation Comment

Emergency lighting on escape routes

Interfaces between this CHSTP System Requirement and others, with comment
Emergency preparedness program4-02.9 2-06>>

Interfaces between other CHSTP System Requirements and this one, with comment
Escape Signage4-02.9 3-48<<

Emergency signage4-02.9 4-02.8<<

Emergency signage4-02.9 4-02.11<<

Emergency signage4-02.9 4-02.12<<

Escape Signage in Tunnels4-02.9 4-02.6<<

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

European Thematic NetItaly (3.3.3) Escape signs can be either This section included for reference only

Fire Safe Design – rail tuSwiss Federal Rail Characteristics: • Dimensions: 0.6 This section included for reference only

Giorgio Micolitti, RFIU.K. - [1] (51.f) (52.c) (53.e) Suitable si This section included for reference only

Rapporteur Rail TunnelsUNECE (C.3.03)…Tunnels should be mark This section included for reference only

Rapporteur Rail TunnelsGermany Marking is provided along the resc This section included for reference only

Standard for Fixed 
Guideway, Transit and 
Passenger Rail Systems
2010 Edition

NFPA 130 6.2.8  Directional Signs. CHSTP SR is consistent with the directives of NFPS 130 
with the following exception:
CHSTP SR specifies 350 feet as the length of the 
underground trainway to which these requirements are 
applicable.  This is consistent with TSI.
Notice that, contrary to TSI, NFPA discourages the 
inclusion of distance to exit points. CHSTP SR follows 
NFPA.
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In tunnels of more than 3 miles (4.83 km) in length and where the signalling system permits the simultaneous presence of more than one train on each track in the tunnel, the 
overhead contact line shall be divided electrically into sections with insulated separation between those sections.

In tunnels of more than 3 miles(4.83 km) in length and where the signalling system permits the simultaneous presence of more than one train on each track in the tunnel, the 
overhead contact line shall be divided electrically into sections, each not exceeding 3 miles (4.83 km), with insulated separation between those sections.
Electrical inter-connection of the OCS sections shall be by means of disconnect switches, and provision shall be made for both remote control and local manual operation of 
the switches for each OCS section in the tunnel.
The location of the switches shall be coordinated  with the requirements of the tunnel emergency plan, and the number of switches shall be minimized.  Each switch location 
shall be equipped with communications capability and adequate lighting to enable safe manual operation and maintenance of the remote controlled switching equipment 
inside the tunnel.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-03.1 - Segmentation of overhead line or conductor rails

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TES_4.2.7 : 

These requirements do not conflict with the above system requirement and, suitably modified shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Continuity of power supply in case of disturbances

TSI TES_4.3.5 : 

These requirements do not conflict with the above system requirement and, suitably modified shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Safety in Railway Tunnels

TSI TUN_4.2.3.1 : 

These requirements do not conflict with the above system requirement and, suitably modified, shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Segmentation of overhead line or conductor rails

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

6.4.3NFPA130 6.4.3 Traction Power Overhead 
Contact System Protection

These requirements do not conflict with the above system 
requirement
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Interfaces between this CHSTP System Requirement and others, with comment
Segmentation of overhead line or conductor rails - INTERFACE TO BE CONFIRMED4-03.1 6-07>>

AREMAAREMA AREMA does not cover the OCS i None.
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Facilities shall be provided so that emergency response personnel can isolate and ground each OCS electrical section in a tunnel in accordance with the emergency plan.

Facilities shall be provided so that emergency response personnel can isolate and ground each OCS electrical section in a tunnel in accordance with the emergency plan.
Grounding devices shall be provided at OCS sectionalizing locations at tunnel access points and close to any OCS sectionalizing locations inside the tunnel. The grounding 
devices shall be in the form of three-position disconnect switches, providing for Closed (to inter-connect to the adjacent electrical section), Open (no electrical inter-
connection), and Closed to Ground.  The disconnect switches shall be motorized and shall be both remotely controlled and locally operable fixed installations. 
Procedures and responsibilities for grounding the OCS by either the infrastructure manager or emergency response personnel shall be defined in the emergency plan.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-03.2 - Overhead line or conductor rail earthing

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-03.2 TUN_4.2.3.2Overhead line or conductor rail earthing Overhead line or conductor rail earthing

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI TUN_4.2.3.2 : 

These requirements do not conflict with the above system requirement and, suitably modified, shall be incorporated in CHSTP requirements text.
TSI Incorporation Comment

Overhead line or conductor rail earthing

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

6.4.3NFPA130 6.4.3 Traction Power Overhead 
Contact System Protection

These requirements do not conflict with the above system 
requirement

AREMAAREMA AREMA does not cover the OCS i None.



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TUN 4-03.3 - Electricity supply

Page 941 of 982

The facility power distribution system shall be adequately sized and include provisions to permit connection of first responders’ standardized equipment at intervals 
throughout each tunnel in accordance with the requirements of the emergency plan and the local emergency services.

The facility power distribution system shall be adequately sized and include provisions to permit connection of first responders’ equipment at each portal, emergency access 
or  egress shaft, cross passages throughout each tunnel and elsewhere in accordance with the requirements of the emergency plan and the local emergency services.
All wiring, materials and installations shall comply with the NEC, CEC and applicable NFPA standards.  Additionally, the point of connection for first responders’ equipment 
shall be designed to be electrically and mechanically compatible with the standardized equipment used by the first responders.
The facility power distribution system shall be configured such that:
a.�Conductors to any two adjacent points of connection shall originate from different distribution panels.
b.�Distribution panels, distributing power to the points of connection, are electrically connected to the normal, backup and emergency power supply sources

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-03.3 - Electricity supply

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-03.3 TUN_4.2.3.3Electricity supply Electricity supply

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI TUN_4.2.3.3 : 

The electricity power distribution system in the tunnel shall be suitable for rescue services’ equipment in accordance with the emergency plan for the tunnel.  
Some national rescue services groups may be self sufficient in relation to power supply.  In this case, the option of not providing power supply facilities for the 
use of such groups may be appropriate.  Such a decision, however must be described in the emergency plan.

TSI Incorporation Comment
Electricity supply

Interfaces between this CHSTP System Requirement and others, with comment
Need to review Emergency Plan SR to confirm inclusion of requirements4-03.3 4-12.3>>
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Wires and cables installed in tunnel environments shall have low-smoke, zero halogen properties that shall not support combustion.

Wires and cables installed in tunnel environments (including portals, tunnels, cross passages, access / egress shafts, ventilation structures, sump pump structures) shall 
have low-smoke, zero halogen properties that shall not support combustion.
Wires and cables shall have insulation ratings based upon the intended working environment and shall be in compliance with the NFPA 70 (NEC) and CEC.  Additionally the 
requirements pertaining to wiring, as specified in NFPA 130, shall apply to all wires and cables.
Unless otherwise approved, within tunnel environments all factory wiring within trackside mounted equipment enclosures and field wires and cables (except for feeder cables 
to the overhead contact system (OCS), bare stranded exposed OCS conductors and/or exposed ground conductors) shall be type RHW (2 hour rated).
All wires and cables shall pass the flame propagating criteria of IEEE 383 and shall have a minimum circuit time of 5 minutes in the flame test of IEEE 383.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-03.4 - Requirements for electrical cables in tunnels

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-03.4 TUN_4.2.3.4Requirements for electrical cables in tunnels Requirements for electrical cables in tunnels

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency

TSI TUN_4.2.3.4 : 

In the case of fire, exposed cables shall have the characteristics of low flammability, low fire spread, low toxicity and low smoke density.  The requirements are 
fulfilled by compatibilty of the cables with EN 50267-2-1 (1998), EN 50267-2-2 (1998) and EN 50268-2 (1999)

TSI Incorporation Comment
Requirements for electrical cables in tunnels

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NFPA 130 Article 6.3.3.2National Fire Prot 130 Article 6.3.3.2.4 No exception taken to prescribed requirements

NFPA 130 Article 6.3.3.2National Fire Prot 130 Article 6.3.3.2.4.1 No exception taken to prescribed requirements

NFPA 130 Articles 6.3.3.National Fire Prot 130 Articles 6.3.3.2.5, 6.3.3.2.5.1 No exception taken to prescribed requirements

NFPA 130 Article 6.3.3.2National Fire Prot 130 Article 6.3.3.2.10 No exception taken to prescribed requirements

NFPA 130 Article 6.4.3.3National Fire Prot 130 Article 6.4.3.3 No exception taken to prescribed requirements

NFPA 130 Article 7.7.2National Fire Prot 130 Article 7.7.2 No exception taken to prescribed requirements
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NFPA 130 Article 7.7.4National Fire Prot 130 Article 7.7.4 No exception taken to prescribed requirements

NFPA 130 Article 7.7.5National Fire Prot Article 7.7.5 No exception taken to prescribed requirements

NFPA 130 Article 7.7.5.1National Fire Prot 130 Article 7.7.5.1 No exception taken to prescribed requirements

NFPA 130 Articles 7.7.6.National Fire Prot 130 Articles 7.7.6., 7.7.6.1 and 7.7 No exception taken to prescribed requirements

NFPA 130 Article 7.7.10National Fire Prot 130 Article 7.7.10 No exception taken to prescribed requirements

NFPA 130 Article 6.3.3.1National Fire Prot 130 Article 6.3.3.1.1 No exception taken to prescribed requirements

NFPA 130 Article 6.3.3.2National Fire Prot 130 Article 6.3.3.2.1 No exception taken to prescribed requirements

NFPA 130 Article 6.3.3.2National Fire Prot 130 Article 6.3.3.2.3 No exception taken to prescribed requirements



California High-Speed Train Project - CHSTP System Requirements - Full Details and Supporting Information

CHSTP System Requirement TUN 4-03.5 - Reliability of electrical installations

Page 944 of 982

The Facility Power Distribution System shall include normal, backup and emergency power supply sources to ensure full operation in the event of the loss of any other major 
element.
The normal, backup and emergency power supply sources shall be physically segregated and routed in separate raceway systems.
Except for exposed overhead contact system (OCS) conductors and radio antennae, all other wires and cables shall be protected from mechanical impact, heat or fire. 
The emergency power supply sources shall provide at least 90 minutes backup power to emergency light and communications equipment in the event of the loss of normal 
and back-up power sources.

The design of the Facility Power Distribution System shall include normal, backup and emergency power supply sources to ensure full operation in the event of the loss of 
any other major element (i.e., equipment, cable) and shall be compliant to the NEC, CEC, and applicable NFPA and IEEE standards.  
The normal and back-up power sources shall be independent (i.e., originate from separate switchgear and/or transformer banks, and be routed to the facility power 
distribution equipment via separate physical routes) and each power source shall be sized for the connected electrical load.  During normal operations the normal power 
source shall provide power to all of the connected electrical loads.  During contingency operations, where the normal power source is no longer available, the connected 
electrical loads shall be automatically switched to the back-up power source.    
The emergency power supply sources shall be connected to the 480 Vac distribution equipment and provide power to the following electrical loads (assuming full connected 
load plus specified spare capacity) for the specified minimum durations in the event of the loss of normal and back-up power sources:
a.�Emergency Lighting – 90 minutes.
b.�Train Control – 8 hours.
c.�Communications – 8 hours.
Conductors associated with the normal, backup and emergency power supply sources shall be routed throughout the tunnel in physically separate raceway systems (i.e., 
conduits, cable trays, troughs, boxes) such that conductors of more than one power source shall not be damaged by the same localized impact or heat source.
Apart from exposed OCS conductors and radio antennae, all wires and cables shall be protected from mechanical impact, heat or fire by any of the following:
a.�Suitable embedment or encasement.
b.�Routing external to the interior of the tunnel environment.
c.�Routing within exposed galvanized rigid steel conduit, located clear of the static and dynamic envelopes of the rolling stock.
d.�Physical diversity in conductor routing.
e.�Use of listed fire resistive cable systems.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-03.5 - Reliability of electrical installations

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-03.5 TUN_4.2.3.5Reliability of electrical installations Reliability of electrical installations

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

49 CFR does not regulate the topic being addressed by CHSTP System Requirement.
Basis of Equivalency
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Other Regulations / Guidance

TSI TUN_4.2.3.5 : 

Electrical installations relevant for safety (fire detection, emergency lighting, emergency communications and any other system identified by the Infrastructure 
Manager or contracting entity as vital to the safety of passengers in the tunnel) shall be protected against damage arising from mechanical impact, heat or fire.  
The distribution system shall be designed to enable the system to tolerate unavoidable damage by (for example) energizing alternative links.  The electrical 
supply shall be capable of full operation in the event of the loss of any other major element.  Emergency lights and communication systems shall be provided 
with 90 minutes backup.

TSI Incorporation Comment
Reliability of electrical installations

ReferenceAgency Requirement Set Requirement Name Incorporation Comments

NFPA 130 Article 6.3.3.2National Fire Prot No exception taken to prescribed requirements

NFPA 130 Article 7.7.7.1National Fire Prot No exception taken to prescribed requirements

NFPA 101 Article 7.9.2.1National Fire Prot No exception taken to prescribed requirements

NFPA 70 Article 700.12 National Fire Prot No exception taken to prescribed requirements

NFPA 130 Article 6.3.3.2National Fire Prot No exception taken to prescribed requirements

NFPA 130 Article 6.3.3.2National Fire Prot No exception taken to prescribed requirements
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The tunnel related requirements for Subsystem Train Control and Communications are covered under TUN 4-04.1

See SR 4-04.1

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-04 - Subsystem control-command and signaling

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-04 TUN_4.2.4Subsystem control-command and signaling Subsystem control-command and signalling

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

N/A
Basis of Equivalency

TSI TUN_4.2.4 : 

CHSTP systems and rolling stock functions will incorporate the detection and appropriate response to fault detection on trains.
TSI Incorporation Comment

Subsystem control-command and signalling

Interfaces between this CHSTP System Requirement and others, with comment
The health of wheelset bearings on CHSTP (Class 1) trains shall be monitored by on board detection equipment.4-04 5-03.3>>

Verify that trains with hot axle box detection at a specified threshold are stopped by the ATC subsystem prior to the train 
entering a tunnel.

4-04 8-10>>
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Hot axle box detectors are required so that there is a high probability of detecting one or more hot axle box before a defective train enters a tunnel and that the train will be 
stopped by the ATC subsystem before entering.

On-board hot axle box detectors shall provide a high probability of detecting one or more hot axle box before the train enters a tunnel and that a defective train will be 
stopped by the ATC system before entering.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-04.1 - Hot axle box detectors

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-04.1 TUN_4.2.4.1Hot axle box detectors Hot axle box detectors

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

N/A
Basis of Equivalency

TSI TUN_4.2.4.1 : 

The TSI requires wayside hot axle box detectors before each tunnel entrance to assure a high probability that a defective train can be stopped before entering a 
tunnel.  CHST will specify on-board equipment for this purpose, thereby increasing the probability of preventing a train with hot axle box defects from entering a 
tunnel.

TSI Incorporation Comment
Hot axle box detectors

Interfaces between this CHSTP System Requirement and others, with comment
The health of wheelset bearings on CHSTP (Class 1) trains shall be monitored by on board detection equipment.4-04.1 5-03.3>>

Verify that the ATC subsystem will stop a train detecting hot axle box defects at the defined threshold before it enters a 
tunnel

4-04.1 8-10>>
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Refer to CHSTP SR 5-07.2: Fire safety.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.1 - Material properties for rolling stock

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.1 TUN_4.2.5.1Material properties for rolling stock Material properties for rolling stock

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.1 : 

Material properties for rolling stock
The selection of materials and components shall take into account the fire behavior properties.  Passenger rolling stock: clause 4.2.7.2.2 of HS RST TSI applies 
also to CR rolling stock.

TSI Incorporation Comment
Material properties for rolling stock

Interfaces between other CHSTP System Requirements and this one, with comment
Verify material properties for rolling stock.4-05.1 5-07.2<<
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Refer to CHSTP SR 5-07.11: Particular specification for tunnels

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.10 - Switching off of air conditioning in the train

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.10 TUN_4.2.5.10Switching off of air conditioning in the train Switching off of air conditioning in the train

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.10 : 

Switching off of air conditioning in the train
The provisions in clause 4.2.7.12.1 HS RST TSI ‘Passenger and train crew areas equipped with air conditioning apply also to CR passenger rolling stock

TSI Incorporation Comment
Switching off of air conditioning in the train
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Section heading.
Refer to CHSTP SR 5-07.1: Emergency exits
Refer to CHSTP SR 5-02.4: Access

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.11 - Escape design of passenger rolling stock

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.11 TUN_4.2.5.11Escape design of passenger rolling stock Escape design of passenger rolling stock

TUN_4.2.5.11.1 Passengers' emergency exits

TUN_4.2.5.11.2 Passenger access door

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.11 : 

Escape design of passenger rolling stock
TSI Incorporation Comment

Escape design of passenger rolling stock

TSI TUN_4.2.5.11.1 : 

Passengers' emergency exits
Arrangement, operation and signage of emergency exits in CR passenger rolling stock shall satisfy the requirements of clause 4.2.7.1.1, letters A to C, of HS 
RST TSI.

TSI Incorporation Comment
Passengers' emergency exits

TSI TUN_4.2.5.11.2 : 

Passenger access door
The doors shall be provided with an individual internal and external emergency-opening device in conformity with clause 4.2.2.4.2.1, letter g, of the HS RST TSI

TSI Incorporation Comment
Passenger access door
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Rescue service's information and access
The CHSTP shall establish and maintain a working relationship with the on-line emergency responders by, as a minimum:
(i) Developing and making available a training program for all on-line emergency responders who could reasonably be expected to respond during an emergency situation. 
The training program shall include an emphasis on access to railroad equipment, location of railroad facilities, and communications interface, and provide information to 
emergency responders who may not have the opportunity to participate in an emergency simulation. Each affected railroad shall either offer the training directly or provide the 
program information and materials to state training institutes, firefighter organizations, or police academies;
(ii) Inviting emergency responders to participate in emergency simulations; and
(iii) Distributing applicable portions of its current emergency preparedness plan at least once every three years, or whenever the railroad materially changes its plan in a 
manner that could reasonably be expected to affect the railroad's interface with the on-line emergency responders, whichever occurs earlier, including documentation 
concerning the railroad's equipment and the physical characteristics of its line, necessary maps, and the position titles and telephone numbers of relevant railroad officers to 
contact.

N/A

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.12 - Rescue service's information and access

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

TSI TUN_4.2.5.12 : 

The language proposed in CHSTP System Requirement 4-05.12 adopts the requirements of TSI Section 4.2.5.12.

4.2.5.12.      Rescue service's information and access
The rescue services shall be provided with a description of rolling stock to permit them to handle emergencies.
In particular information should be provided on how to obtain access to the interior of the rolling stock.

TSI Incorporation Comment
Rescue service's information and access
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Refer to CHSTP SR 5-07.2: Fire safety

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.2 - Fire extinguishers for passenger rolling stock

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.2 TUN_4.2.5.2Fire extinguishers for passenger rolling stock Fire extinguishers for passenger rolling stock

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.2 : 

Fire extinguishers for passenger rolling stock
The provisions of clause 4.2.7.2.3.2 of HS RST TSI apply also for CR passenger rolling stock.

TSI Incorporation Comment
Fire extinguishers for passenger rolling stock

Interfaces between other CHSTP System Requirements and this one, with comment
Verify fire extinguishers for passenger rolling stock.4-05.2 5-07.2<<
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CHSTP System Requirement TUN 4-05.3 - Fire protection for freight trains
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Section heading
N/A. The CHSTP will not be operating freight trains

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.3 - Fire protection for freight trains

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.3 TUN_4.2.5.3Fire protection for freight trains Fire protection for freight trains

TUN_4.2.5.3.1 Running capability

TUN_4.2.5.3.2 Driver's protection

TUN_4.2.5.3.3 Fire protection for trains with passengers and freig

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.3 : 

Fire protection for freight trains
TSI Incorporation Comment

Fire protection for freight trains

TSI TUN_4.2.5.3.1 : 

Running capability
No specific running capability with a fire on board is requested for freight traction units or wagons (in addition to the specifications of CR RST TSI freight wagons) 
although the objective of bringing the train out of the tunnel also applies to freight trains. On board fire detectors shall be specified for freight traction units as for 
passenger power units (4.2.5.6).

TSI Incorporation Comment
Running capability

TSI TUN_4.2.5.3.2 : 

Driver's protection
Minimum requirement for fire protection of the driver: Traction units shall have a fire barrier to protect the driver's cab. The fire barriers shall satisfy requirements 
for integrity for a minimum of 15 minutes. The fire performance test shall be carried out in accordance with the requirements of EN 1363-1 partition test.
(Remark: protection of the driver see also 4.7.1)

TSI Incorporation Comment
Driver's protection
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Other Regulations / Guidance

TSI TUN_4.2.5.3.3 : 

Fire protection for trains with passengers and freight or road vehicles
In trains transporting passengers and freight or road vehicles, the passenger coaches shall fulfil the relevant prescriptions of chapter 4.2.5 of this TSI. National 
laws can specify additional requirements in the field of operation, in order to account for the additional risk of such trains, as long as these requirements do not 
prevent the running of trains complying with Directive 2001/16/EC as amended by Directive 2004/50/EC.  (Exceptions for national, bilateral, multilateral or 
multinational agreements are listed in chapter 7.4)). Traction units shall fulfil the requirements for passenger locomotives. For freight wagons, the relevant TSIs 
apply.

TSI Incorporation Comment
Fire protection for trains with passengers and freight or road vehicles
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CHSTP System Requirement TUN 4-05.4 - Fire barriers for passenger rolling stock
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Refer to CHSTP SR 5-07.2: Fire safety

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.4 - Fire barriers for passenger rolling stock

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.4 TUN_4.2.5.4Fire barriers for passenger rolling stock Fire barriers for passenger rolling stock

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.4 : 

Fire barriers for passenger rolling stock
Clause 4.2.7.2.3.3 of HS RST TSI ‘Fire resistance’ applies also to CR rolling stock,

TSI Incorporation Comment
Fire barriers for passenger rolling stock

Interfaces between other CHSTP System Requirements and this one, with comment
Verify fire barriers for passenger rolling stock.4-05.4 5-07.2<<
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CHSTP System Requirement TUN 4-05.5 - Additional measures for running capability of passenger rolling stock with a fire on board:
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Section heading.
Refer to CHSTP SR 5-07.2: Fire safety

None

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.5 - Additional measures for running capability of passenger rolling 
stock with a fire on board:

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.5 TUN_4.2.5.5Additional measures for running capability of 

passenger rolling stock with a fire on board:
Additional measures for running capability of 
passenger rolling stock with a fire on board:

TUN_4.2.5.5.1 General objectives and required running capability 

TUN_4.2.5.5.2 Requirements for brakes

TUN_4.2.5.5.3 Requirement for traction

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.5 : 

Additional measures for running capability of passenger rolling stock with a fire on board:
TSI Incorporation Comment

Additional measures for running capability of passenger rolling stock with a fire on board:

TSI TUN_4.2.5.5.1 : 

General objectives and required running capability for passenger trains
This section includes measures which shall be achieved to improve the probability that a passenger train with a fire on board will continue to operate for:
— 4 minutes for rolling stock in fire safety category A according to 1.1.3.1. This shall be deemed to be satisfied by fulfilment of the requirements for brakes 
(4.2.5.5.2)
— 15 minutes for rolling stock in fire safety category B according to 1.1.3.2. This shall be deemed to be satisfied by fulfilment of the requirements for brakes and 
traction (4.2.5.5.2 and 4.2.5.5.3)
For tunnels longer than 20 km, the need for additional infrastructure and operations safety measures shall be considered. A fire safety category B train 
complying with the requirements of the relevant TSIs shall not be prevented from operating in tunnels longer than 20 km.

TSI Incorporation Comment
General objectives and required running capability for passenger trains
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CHSTP System Requirement TUN 4-05.5 - Additional measures for running capability of passenger rolling stock with a fire on board:
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Other Regulations / Guidance

TSI TUN_4.2.5.5.2 : 

Requirements for brakes
The requirements for brakes in clause 4.2.7.2.4 of the HS RST TSI shall apply also to CR rolling stock of fire safety categories A and B.

TSI Incorporation Comment
Requirements for brakes

TSI TUN_4.2.5.5.3 : 

Requirement for traction
The requirements for traction in clause 4.2.7.2.4 of the HS RST TSI shall apply also to CR rolling stock of fire safety category B.

TSI Incorporation Comment
Requirement for traction

Interfaces between other CHSTP System Requirements and this one, with comment
Verify additional measures for running capacity of passenger rolling stock with fire on board.4-05.5 5-07.2<<
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CHSTP System Requirement TUN 4-05.6 - On board fire detectors
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Refer to CHSTP SR 5-07.2: Fire safety

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.6 - On board fire detectors

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.6 TUN_4.2.5.6On board fire detectors On board fire detectors

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.6 : 

On board fire detectors
The requirements of clause 4.2.7.2.3.1 of the HS RST TSI apply also to CR rolling stock.

TSI Incorporation Comment
On board fire detectors

Interfaces between other CHSTP System Requirements and this one, with comment
Verify on board fire detectors.4-05.6 5-07.2<<
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Refer to CHSTP SR 5-05.1: Public address system.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.7 - Communication means on trains

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.7 TUN_4.2.5.7Communication means on trains Communication means on trains

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.7 : 

Communication means on trains
The requirements of clause 4.2.5.1 of the HS RST TSI apply also to CR rolling stock.

TSI Incorporation Comment
Communication means on trains

Interfaces between this CHSTP System Requirement and others, with comment
Verify communication means on trains.4-05.7 4-05.7>>

Interfaces between other CHSTP System Requirements and this one, with comment
Verify communication means on trains.4-05.7 4-05.7<<

Verify communication means on trains.4-05.7 5-05.1<<
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Refer to CHSTP SR 5-05.3: Passenger alarm.

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.8 - Emergency brake override

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.8 TUN_4.2.5.8Emergency brake override Emergency brake override

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.8 : 

Emergency brake override
The provisions in clause 4.2.5.3 ‘Passenger alarm’ of the HS RST TSI also apply to CR rolling stock.

TSI Incorporation Comment
Emergency brake override

Interfaces between other CHSTP System Requirements and this one, with comment
Verify emergency brake override.4-05.8 5-05.3<<
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Refer to CHSTP SR 5-07.12: Emergency lighting system

None.

Design Criteria

CHSTP System Requirement Text

Summary of CFR Sections addressed by this CHSTP System Requirement, as supported by TSIs

CHSTP System Requirement TUN - 4-05.9 - Emergency lighting system in the train

CFR Sections addressed by this CHSTP System Requirement

TSI Sections addressed by this CHSTP System Requirement

Other Regulations / Guidance

49 CFR Section CHSTP SR TSI ReferenceCHSTP SR Title TSI Excerpt  (truncated)
999.999 4-05.9 TUN_4.2.5.9Emergency lighting system in the train Emergency lighting system in the train

CFR 999 - Not Currently Addressed By 49 CFR, Subpart (no subpart) - 999.999:  Not applicable

None.
Basis of Equivalency

TSI TUN_4.2.5.9 : 

Emergency lighting system in the train
The provisions in clause 4.2.7.13 ‘Emergency lighting’ of HS RST TSI apply also to CR passenger rolling stock, except that an autonomy of 90 minutes after the 
main energy supply has failed is required

TSI Incorporation Comment
Emergency lighting system in the train

Interfaces between other CHSTP System Requirements and this one, with comment
Verify emergency lighting system in the train4-05.9 5-07.13<<

End of Subsystem Safety in railway tunnels (TUN)
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