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due to a late arrival from another Am-
trak train, reported by route and up-
dated on an annual basis.

(c) Community access. The community
access metric is the percent of Amtrak
passenger-trips to and from not well-
served communities, updated on an an-
nual basis.

(d) Service availability. The service
availability metric is the total number
of daily Amtrak trains per 100,000 resi-
dents in a metropolitan statistical area
(MSA) for each of the top 100 MSAs in
the United States, shown in total and
adjusted for time of day, updated on an
annual basis.
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Subpart A—General Requirements

§299.1 Purpose and scope.

This part prescribes minimum Fed-
eral safety standards for the high-speed
transportation system described in de-
tail in §299.13, known as Texas Central
Railroad, LLC and hereinafter referred
to as the ‘‘railroad.” The purpose of
this part is to prevent accidents, cas-
ualties, and property damage which
could result from operation of this sys-
tem.

§299.3 Applicability.

(a) This part applies only to the rail-
road, as described in §299.13.

(b) Except as stated in paragraph (c)
of this section, this part, rather than

49 CFR Ch. Il (10-1-24 Edition)

the generally applicable Federal rail-
road safety regulations, shall apply to
the railroad.

(c) The following Federal railroad
safety regulations found in Title 49 of
the Code of Federal Regulations, and
any amendments are applicable to the
railroad.

(1) Part 207, Railroad Police Officers;

(2) Part 209, Railroad Safety Enforce-
ment Procedures;

(3) Part 210, Railroad Noise Emission
Compliance Regulations;

(4) Part 211, Rules of Practice;

(5) Part 212, State Safety Participa-
tion Regulations;

(6) Part 214, Railroad Workplace
Safety, except §214.339;

(7) Part 216, Special Notice and Emer-
gency Order Procedures;

(8) Part 218, Railroad Operating Prac-
tices;

(9) Part 219, Control of Alcohol and
Drug Use;

(10) Part 220, Radio Standards and
Procedures;

(11) Part 225, Railroad Accidents/Inci-
dents: Reports, Classification, and In-
vestigations;

(12) Part 227, Occupational Noise Ex-
posure except §227.119(c)(10) and (11)
with respect to the railroad’s high-
speed trainsets only, which shall com-
ply with 299.431(h) and (i);

(13) Part 228, Hours of Service of
Railroad Employees;

(14) Part 233, Signal Systems Report-
ing Requirements;

(15) Part 235, Instructions Governing
Applications for Approval of a Dis-
continuance or Material Modification
of a Signal System or Relief from the
Requirements of Part 236, except §235.7;

(16) Part 236, Installation, Inspection,
Maintenance and Repair of Signal and
Train Control System, Devices, and
Appliances, subparts A through G, as
excepted by the railroad’s PTC Safety
Plan (PTCSP) under §299.201(d);

(17) Part 237, Railroad Bridge Safety
Standards;

(18) Part 239, Passenger Train Emer-
gency Preparedness;

(19) Part 240, Qualification and Cer-
tification of Locomotive Engineers;

(20) Part 242, Qualification and Cer-
tification of Train Conductors;
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(21) Part 243, Training, Qualification,
and Oversight for Safety-Related Rail-
road Employees;

(22) Part 270, System Safety Program

(23) Part 272, Critical Incident Stress
Plans; and

(24) The following parts shall apply
to the railroad’s maintenance-of-way
equipment as it is used in work trains,
rescue operations, yard movements,
and other non-passenger functions:

(i) Part 215, Railroad Freight Car
Safety Standards;

(ii) Part 223, Glazing Standards;

(iii) Part 229, Railroad Locomotive
Safety Standards, except—

(A) Section 229.71. Instead, the rail-
road’s maintenance-of-way equipment
shall comply with §299.401(b), except
for the sweeper vehicle, which shall
have a clearance above top of rail no
less than 35 mm (1.77 inches).

(B) Section 229.73. Instead, the rail-
road’s maintenance-of-way equipment
shall be designed so as to be compat-
ible with the railroad’s track structure
under subpart C of this part.

(iv) Part 231, Railroad Safety Appli-
ance Standards; and,

(v) Part 232, Railroad Power Brakes
and Drawbars.

(d) The Federal railroad safety stat-
utes apply to all railroads, as defined
in 49 U.S.C. 20102. The railroad covered
by this part is a railroad under that
definition. Therefore, the Federal rail-
road safety statutes, Subtitle V of
Title 49 of the United States Code,
apply directly to the railroad. How-
ever, pursuant to authority granted
under 49 U.S.C. 20306, FRA has exempt-
ed the railroad from certain require-
ments of 49 U.S.C. ch. 203.

§299.5 Definitions.

As used in this part—

Absolute block means a block of track
circuits in which no trainset is per-
mitted to enter while occupied by an-
other trainset.

Adjusting/de-stressing means the pro-
cedure by which a rail’s neutral tem-
perature is readjusted to the desired
value. It typically consists of cutting
the rail and removing rail anchoring
devices, which provides for the nec-
essary expansion and contraction, and
then re-assembling the track.

§299.5

Administrator means the Adminis-
trator of the FRA or the Administra-
tor’s delegate.

Associate Administrator means FRA’s
Associate Administrator for Safety and
Chief Safety Officer, or that person’s
delegate.

Automatic train control (ATC) means
the signaling system, composed of
ground and on-board equipment. The
on-board equipment continually re-
ceives a signal from the ground equip-
ment. ATC on-board equipment con-
trols the trainset speed to prevent
train-to-train collisions and overspeed
derailments.

ATC cut-out mode means the mode of
ATC on-board equipment used for
emergency operations to disable the
ATC on-board equipment on the
trainset.

ATC main line mode means the mode
of ATC on-board equipment which con-
trols trainset speed on mainlines.

ATC overrun protection means an
overlay of the ATC shunting mode to
prevent overrun at the end of a track.

ATC shunting mode means the mode
of ATC on-board equipment which re-
stricts the trainsets maximum speed to
30 km/h (19 mph).

Brake, air means a combination of de-
vices operated by compressed air, ar-
ranged in a system and controlled elec-
trically or pneumatically, by means of
which the motion of a train or trainset
is retarded or arrested.

Brake, disc means a retardation sys-
tem used on the passenger trainsets
that utilizes flat discs as the braking
surface.

Brake, electric means a trainset brak-
ing system in which the kinetic energy
of a moving trainset is used to gen-
erate electric current at the traction
motors, which is then returned into the
catenary system.

Brake, emergency application means a
brake application initiated by a de-en-
ergized brake command and is retriev-
able when there is no malfunction that
initiates an automatic emergency
brake application. An emergency brake
application can be initiated by the
driver or automatically by ATC. An
emergency brake application, as de-
fined here, is equivalent to a full-serv-
ice brake application in the U.S.
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Brake, urgent application means an ir-
retrievable brake application designed
to minimize the braking distance. An
urgent brake application, as defined
here, is the equivalent of an emergency
brake application in the U.S.

Bogie means an assembly that sup-
ports the weight of the carbody and
which incorporates the suspension,
wheels and axles, traction motors and
friction brake components. Each unit
of a trainset is equipped with two bo-
gies. In the U.S., a bogie is commonly
referred to as a truck.

Broken rail means a partial or com-
plete separation of an otherwise con-
tinuous section of running rail, exclud-
ing rail joints, expansion joints, and in-
sulated joints.

Buckling incident/buckling rail means
the formation of a lateral misalign-
ment caused by high longitudinal com-
pressive forces in a rail sufficient in
magnitude to exceed the track geom-
etry alignment safety limits defined in
§299.311.

Buckling-prone condition means a
track condition that can result in the
track being laterally displaced due to
high compressive forces caused by crit-
ical rail temperature combined with
insufficient track strength and/or train
dynamics.

Cab means the compartment or space
within a trainset that is designed to be
occupied by a driver and contain an op-
erating console for exercising control
over the trainset.

Cab car means a rail vehicle at the
leading or trailing end, or both, of a
trainset which has a driver’s cab and is
intended to carry passengers, baggage,
or mail. A cab car may or may not
have propelling motors.

Cab end structure means the main
support projecting upward from the
underframe at the cab end of a
trainset.

Cab signal means a signal located in
the driver’s compartment or cab, indi-
cating a condition affecting the move-
ment of a trainset.

Calendar day means a time period
running from one midnight to the next
midnight on a given date.

Cant deficiency means the additional
height, which if added to the outer rail
in a curve, at the designated vehicle
speed, would provide a single resultant

49 CFR Ch. Il (10-1-24 Edition)

force, due to the combined effects of
weight and centrifugal force on the ve-
hicle, having a direction perpendicular
to the plane of the track.

Continuous welded rail (CWR) means
rail that has been welded together into
lengths exceeding 122 m (400 feet). Rail
installed as CWR remains CWR, regard-
less of whether a joint is installed into
the rail at a later time.

Consist, firxed means a semi-perma-
nently coupled trainset that is ar-
ranged with each unit in a specific lo-
cation and orientation within the
trainset.

Core system, high-speed means the
safety-critical systems, sub-systems,
and procedures required for a high-
speed system operation that assures a
safe operation as required within this
part.

Crewmember means a railroad em-
ployee called to perform service cov-
ered by 49 U.S.C. 21108.

Critical buckling stress means the min-
imum stress necessary to initiate
buckling of a structural member.

Desired rail installation temperature
range means the rail temperature range
in a specific geographical area, at
which forces in CWR installed in that
temperature range should not cause a
track buckle in extreme heat, or a pull-
apart during extreme cold weather.

Disturbed track means the disturbance
of the roadbed or ballast section, as a
result of track maintenance or any
other event, which reduces the lateral
or longitudinal resistance of the track,
or both.

Driver means any person who con-
trols the movement of a trainset(s)
from the cab, and is required to be cer-
tified under 49 CFR part 240. A driver,
as used in this part, is equivalent to a
locomotive engineer.

Employee or railroad employee means
an individual who is engaged or com-
pensated by the railroad or by a con-
tractor to the railroad to perform any
of the duties defined in this part.

Event recorder means a device, de-
signed to resist tampering, that mon-
itors and records data, as detailed in
§§299.439 and 236.1005(d) of this chapter,
over the most recent 48 hours of oper-
ation of the trainset.

Event recorder memory module means
that portion of an event recorder used
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to retain the recorded data as described
in §§299.439(c) and 299.449(a) through
(c).

Expansion joint means a piece of spe-
cial trackwork designed to absorb
heat-induced expansion and contrac-
tion of the rails.

General control center means the loca-
tion where the general control center
staff work.

General control center staff means
qualified individuals located in the
general control center who are respon-
sible for the safe operation of the rail-
road’s high-speed passenger rail sys-
tem. The duties of individuals who
work at the general control center in-
clude: Trainset movement control,
crew logistic management, signaling,
passenger services, rolling stock logis-
tic management, and right-of-way
maintenance management.

Glazing, end-facing means any exte-
rior glazing installed in a trainset cab
located where a line perpendicular to
the exterior surface glazing material
makes horizontal angle of 50 degrees or
less with the longitudinal center line of
the rail vehicle in which the panel is
installed. A glazing panel that curves
so as to meet the definition for both
side-facing and end-facing glazing is
end-facing glazing.

Glacing, exterior means a glazing
panel that is an integral part of the ex-
terior skin of a rail vehicle with a sur-
face exposed to the outside environ-
ment.

Glazing, side-facing means any glazing
located where a line perpendicular to
the exterior surface of the panel makes
an angle of more than 50 degrees with
the longitudinal center line of the rail
vehicle in which the panel is installed.

High voltage means an electrical po-
tential of more than 150 volts.

Image recording device means a device
that records images, as described in
§299.449.

Image recording system means a Sys-
tem of electronic devices capable of re-
cording images as described in §299.449,
and any components that convert those
images into electronic data trans-
mitted to, and stored on, a certified
crashworthy memory module as de-
scribed in appendix A to this part.

In passenger service/in revenue service
means a trainset that is carrying, or

§299.5

available to carry, passengers. Pas-
sengers need not have paid a fare in
order for the trainset to be considered
in passenger or in revenue service.

In service means, when used in con-
nection with a trainset, a trainset sub-
ject to this part that is in revenue
service, unless the equipment—

(1) Is being handled in accordance
with §299.447, as applicable;

(2) Is in a repair shop or on a repair
track;

(3) Is on a storage track and is not
carrying passengers; or,

(4) Is parked at a station location and
has been properly secured in accord-
ance with §§299.409(n) and 299.431(d).

Insulated joint, glued means a rail
joint located at the end of a track cir-
cuit designed to insulate electrical cur-
rent from the signal system in the rail.

Interior fitting means any component
in the passenger compartment which is
mounted to the floor, ceiling, side-
walls, or end walls and projects into
the passenger compartment more than
26 mm (1 in.) from the surface or sur-
faces to which it is mounted. Interior
fittings do not include side and end
walls, floors, door pockets, or ceiling
lining materials, for example.

Intermediate car means a passenger
car or unit of a trainset located be-
tween cab cars which may or may not
have propelling motors.

L/V ratio means the ratio of the lat-
eral force that any wheel exerts on an
individual rail to the vertical force ex-
erted by the same wheel on the rail.

Lateral means the horizontal direc-
tion perpendicular to the direction of
travel.

Locomotive means a piece of on-track
rail equipment, other than hi-rail, spe-
cialized maintenance, or other similar
equipment, which may consist of one
or more units operated from a single
control stand with one or more propel-
ling motors designed for moving other
passenger equipment; with one or more
propelling motors designed to trans-
port freight or passenger traffic, or
both; or without propelling motors but
with one or more control stands.

Longitudinal means in a direction
parallel to the direction of travel of a
rail vehicle.

Marking/delineator means a visible no-
tice, sign, symbol, line or trace.
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N700 means the N700 series trainset
that is based on trainsets currently in,
or future variants operated on, JRC’s
Tokaido Shinkansen system, or any
unit thereof.

Occupied volume means the volume of
a passenger car or a unit in a trainset
where passengers or crewmembers are
normally located during service oper-
ation, such as the cab and passenger
seating areas. The entire width of a ve-
hicle’s end compartment that contains
a control stand is an occupied volume.
A vestibule is typically not considered
occupied.

On-board attendant means a qualified
individual on a trainset that is respon-
sible for coordination with a station
platform attendant to assure safety
during passenger boarding and alight-
ing within a station. An on-board at-
tendant, as used in this part, is equiva-
lent to a passenger conductor.

Override means to climb over the nor-
mal coupling or side buffers and link-
ing mechanism and impact the end of
the adjoining rail vehicle or unit above
the underframe.

Overrun protection coil means track
circuit cables placed short of turnouts,
or crossovers within stations and
trainset maintenance facilities to pre-
vent unauthorized route access.

Passenger car means a unit of a
trainset intended to provide transpor-
tation for members of the general pub-
lic. A cab car and an intermediate car
are considered passenger cars.

Passenger compartment means an area
of a passenger car that consists of a
seating area and any vestibule that is
connected to the seating area by an
open passageway.

Passenger equipment means the N700
series trainset that 1is based on
trainsets currently in, or future
variants operated on, JRC’s Tokaido
Shinkansen system, or any unit there-
of.

Permanent deformation means the un-
dergoing of a permanent change in
shape of a structural member of a rail
vehicle.

PTC means positive train control as
further described in §299.201.

Qualified individual means a person
that has successfully completed all in-
struction, training, and examination
programs required by both the em-

49 CFR Ch. Il (10-1-24 Edition)

ployer and this part, and that the per-
son, therefore, may reasonably be ex-
pected to perform his or her duties pro-
ficiently in compliance with all Fed-
eral railroad safety laws, regulations,
and orders.

Rail neutral temperature is the tem-
perature at which the rail is neither in
compression nor tension.

Rail temperature means the tempera-
ture of the rail, measured with a rail
thermometer.

Rail wvehicle means railroad rolling
stock, including, but not limited to,
passenger and maintenance vehicles.

Railroad equipment means all trains,
trainsets, rail cars, locomotives, and
on-track maintenance vehicles owned
or used by the railroad.

Railroad, the means the company,
also known as the Texas Central Rail-
road, LLC, which is the entity that will
operate and maintain the high-speed
rail system initially connecting Dallas
to Houston, Texas, and is responsible
for compliance with all aspects of this
rule.

Repair point means a location des-
ignated by the railroad where repairs
of the type necessary occur on a reg-
ular basis. A repair point has, or should
have, the facilities, tools, and per-
sonnel qualified to make the necessary
repairs. A repair point need not be
staffed continuously.

Representative car/area means a car/
area that shares the relevant charac-
teristics as the car(s)area(s) it rep-
resents (i.e., same signage/marking lay-
out, and charging light system for pas-
sive systems or light fixtures and
power system for electrically powered
systems).

Rollover strength means the strength
provided to protect the structural in-
tegrity of a rail vehicle in the event
the vehicle leaves the track and im-
pacts the ground on its side or roof.

Safety appliance means an appliance,
required under 49 U.S.C. ch. 203, exclud-
ing power brakes. The term includes
automatic couplers, handbrakes, crew
steps, handholds, handrails, or ladder
treads made of steel or a material of
equal or greater mechanical strength
used by the traveling public or railroad
employees that provides a means for
safe coupling, uncoupling, or ascending
or descending passenger equipment.
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Safety-critical means a component,
system, software, or task that, if not
available, defective, not functioning,
not functioning correctly, not per-
formed, or not performed correctly, in-
creases the risk of damage to railroad
equipment or injury to a passenger,
railroad employee, or other person.

Search, valid means a continuous in-
spection for internal rail defects where
the equipment performs as intended
and equipment responses are inter-
preted by a qualified individual as de-
fined in subpart C.

Semi-permanently coupled means cou-
pled by means of a drawbar or other
coupling mechanism that requires
tools to perform the coupling or uncou-
pling operation. Coupling and uncou-
pling of each semi-permanently cou-
pled unit in a trainset can be per-
formed safely only while at a trainset
maintenance facility where personnel
can safely get under a unit or between
units, or other location under the pro-
tections of subpart B of part 218 of this
chapter.

Side sill means that portion of the
underframe or side at the bottom of
the rail vehicle side wall.

Shinkansen, Tokaido means the high-
speed rail system operated by the Cen-
tral Japan Railway Company between
Tokyo and Shin-Osaka, Japan, that is
fully dedicated and grade separated.

Slab track means railroad track struc-
ture in which the rails are attached to
and supported by a bed or slab, usually
of concrete (or asphalt), which acts to
transfer the load and provide track sta-
bility.

Spall, glazing means small pieces of
glazing that fly off the back surface of
the glazing when an object strikes the
front surface.

Speed, maximum approved means the
maximum trainset speed approved by
FRA based upon the qualification tests
conducted under §299.609(g).

Speed, maximum authoriced means the
speed at which trainsets are permitted
to travel safely, as determined by all
operating conditions and signal indica-
tions.

Speed, mazrimum safe operating means
the highest speed at which trainset
braking may occur without thermal
damage to the discs.

§299.5

Station platform attendant means a
qualified individual positioned on the
station platform in close proximity to
the train protection switches while a
trainset is approaching and departing a
station, and is responsible for coordina-
tion with an on-board attendant to as-
sure safety during passenger boarding
and alighting within a station.

Superelevation means the actual ele-
vation of the outside rail above the in-
side rail.

Sweeper vehicle means a rail vehicle
whose function is to detect obstacles
within the static construction gauge
prior to the start of daily revenue serv-
ice.

Tight track means CWR which is in a
considerable amount of compression.

Track acceleration measurement system
(TAMS) means an on-track, vehicle-
borne technology used to measure lat-
eral and vertical carbody accelera-
tions.

Track geometry measurement system
(TGMS) means an on-track, vehicle-
borne technology used to measure
track surface, twist, crosslevel, align-
ment, and gauge.

Track lateral resistance means the re-
sistance provided to the rail/crosstie
structure against lateral displacement.

Track longitudinal resistance means
the resistance provided by the rail an-
chors/rail fasteners and the ballast sec-
tion to the rail/crosstie structure
against longitudinal displacement.

Track, mon-ballasted means a track
structure not supported by ballast in
which the rails are directly supported
by concrete or steel structures. Non-
ballasted track can include slab track
and track structures where the rails
are directly fixed to steel bridges or to
servicing pits within trainset mainte-
nance facilities.

Train means a trainset, or locomotive
or locomotive units coupled with or
without cars.

Train-induced  forces means the
vertical, longitudinal, and lateral dy-
namic forces which are generated dur-
ing train movement and which can con-
tribute to the buckling potential of the
rail.

Train protection switch means a safety
device located on station platforms and
on safe walkways along the right-of-
way. The train protection switch is
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tied directly into the ATC system and
is used in the event that trainsets in
the immediate area must be stopped.

Trainset means a passenger train in-
cluding the cab cars and intermediate
cars that are semi-permanently cou-
pled to operate as a single consist. The
individual units of a trainset are un-
coupled only for emergencies or main-
tenance conducted in repair facilities.

Trainset maintenance facility means a
location equipped with the special
tools, equipment, and qualified individ-
uals capable of conducting pre-service
inspections and regular inspections on
the trainsets in accordance with the
railroad’s inspection, testing, and
maintenance program. Trainset main-
tenance facilities are also considered
repair points.

Transponder means a wayside compo-
nent of the ATC system used to provide
trainset position correction on the
mainline or to provide an overlay of
overrun protection within a trainset
maintenance facility.

Underframe means the lower hori-
zontal support structure of a rail vehi-
cle.

Unit, trainset means a cab car or in-
termediate car of a trainset.

Vestibule means an area of a pas-
senger car that normally does not con-
tain seating, is located adjacent to a
side exit door, and is used in passing
from a seating area to a side exit door.

Yard means a system of tracks with-
in defined limits and outside of the ter-
ritory controlled by signals, which can
be used for the making up of non-pas-
senger trains or the storing of mainte-
nance-of-way equipment.

Yield strength means the ability of a
structural member to resist a change
in length caused by an applied load.
Exceeding the yield strength will cause
permanent deformation of the member.

[86 FR 69731, Nov. 3, 2020, as amended at 88
FR 70764, Oct. 12, 2023]

§299.7 Responsibility for compliance.

(a) The railroad shall not—

(1) Use, haul, or permit to be used or
hauled on its line(s) any trainset—

(i) With one or more defects not in
compliance with this part; or

(ii) That has not been inspected and
tested as required by a provision of this
part.
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(2) Operate over any track, except as
provided in paragraph (e) of this sec-
tion, with one or more conditions not
in compliance this part, if the railroad
has actual knowledge of the facts giv-
ing rise to the violation, or a reason-
able ©person acting in the cir-
cumstances and exercising reasonable
care would have that knowledge.

(3) Violate any other provision of this
part or any provision of the applicable
FRA regulations listed under §299.3(c).

(b) For purposes of this rule, a
trainset shall be considered in use prior
to the trainset’s departure as soon as it
has received, or should have received
the inspection required under this part
for movement and is ready for service.

(c) Although many of the require-
ments of this part are stated in terms
of the duties of the railroad, when any
person (including, but not limited to, a
contractor performing safety-related
tasks under contract to the railroad
subject to this part) performs any func-
tion required by this part, that person
(whether or not the railroad) is re-
quired to perform that function in ac-
cordance with this part.

(d) For purposes of this part, the rail-
road shall be responsible for compli-
ance with all track safety provisions
set forth in subpart C of this part.
When the railroad and/or its assignee
have actual knowledge of the facts giv-
ing rise to a violation, or a reasonable
person acting in the circumstances and
exercising reasonable care would have
knowledge that the track does not
comply with the requirements of this
part, it shall—

(1) Bring the track into compliance;

(2) Halt operations over that track;
or

(3) Continue operations over the seg-
ment of non-complying track in ac-
cordance with the provisions of
§299.309(b) or (c).

(e) The FRA Administrator may hold
the railroad, the railroad’s contractor,
or both responsible for compliance with
the requirements of this part and sub-
ject to civil penalties.

§299.9 Notifications and filings.

All notifications and filings to the
FRA required by this part shall be sub-
mitted to the Associate Administrator
for Railroad Safety and Chief Safety
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Officer, 1200 New Jersey Avenue SE,
Washington, DC 20590, unless otherwise
specified.

§299.11 Electronic recordkeeping.

The railroad’s electronic record-
keeping shall be retained such that—

(a) The railroad maintains an infor-
mation technology security program
adequate to ensure the integrity of the
electronic data storage system, includ-
ing the prevention of unauthorized ac-
cess to the program logic or individual
records;

(b) The program and data storage
system must be protected by a security
system that utilizes an employee iden-
tification number and password, or a
comparable method, to establish appro-
priate levels of program access meeting
all of the following standards:

(1) No two individuals have the same
electronic identity; and

(2) A record cannot be deleted or al-
tered by any individual after the record
is certified by the employee who cre-
ated the record.

(c) Any amendment to a record is ei-
ther—

(1) Electronically stored apart from
the record that it amends; or

(2) Electronically attached to the
record as information without chang-
ing the original record;

(d) Each amendment to a record
uniquely identifies the person making
the amendment;

(e) The system employed by the rail-
road for data storage permits reason-
able access and retrieval; and

(f) Information retrieved from the
system can be easily produced in a
printed format which can be readily
provided to FRA representatives in a
timely manner and authenticated by a
designated representative of the rail-
road as a true and accurate copy of the
railroad’s records if requested to do so
by FRA representatives.

§299.13 System description.

(a) General. This section describes the
components, operations, equipment,
and systems of the railroad’s high-
speed rail system. The railroad shall
adhere to the following general re-
quirements:

(1) The railroad shall not exceed the
maximum trainset speed approved by
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FRA under §299.609(g) while in revenue
service, up to a maximum speed of 330
km/h (205 mph).

(2) The railroad shall not transport
or permit to be transported in revenue
service any product that has been es-
tablished to be a hazardous material
pursuant to 49 CFR part 172, as amend-
ed.

(3) The railroad shall not conduct
scheduled right-of-way maintenance on
a section of the right-of-way prior to
that section of the right-of-way being
cleared of all revenue service trainsets
(including any trainset repositioning
moves), and proper action is taken by
the general control center staff to pro-
tect incursion into established mainte-
nance zones by revenue trainsets. Addi-
tionally, the railroad shall not com-
mence revenue service prior to comple-
tion of the maintenance activities,
that section of the right-of-way being
cleared of all maintenance-of-way
equipment. Further, the railroad is
prohibited from commencing revenue
operations until after conclusion of the
daily sweeper inspection, under
§299.339, and the general control center
returning the signal and trainset con-
trol system to the state required to
protect revenue operations.

(b) Right-of~-way. (1) The railroad
shall operate on a completely dedi-
cated right-of-way and shall not oper-
ate or conduct joint operations with
any other freight equipment, other
than the railroad’s maintenance-of-way
equipment, or passenger rail equip-
ment. Only the railroad’s high-speed
trainsets approved for revenue oper-
ations under this part, and any equip-
ment required for construction, main-
tenance, and rescue purposes may be
operated over the railroad’s right-of-
way.

(2) There shall be no public highway-
rail grade crossings. Animal and non-
railroad equipment crossings shall be
accomplished by means of an underpass
or overpass. Private at-grade crossings
shall be for the exclusive use by the
railroad and shall be limited to track
Classes HO and H1.

(3) The railroad shall develop and
comply with a right-of-way barrier
plan. The right-of-way barrier plan
shall be maintained at the system

1306



§299.13

headquarters and will be made avail-
able to FRA upon request. At a min-
imum, the plan will contain provisions
in areas of demonstrated need for the
prevention of—

(i) Vandalism;

(ii) Launching of objects from over-
head bridges or structures onto the
path of trainsets;

(iii) Intrusion of vehicles from adja-
cent rights-of-way; and

(iv) Unauthorized access to the right-
of-way.

(4) The entire perimeter of the sys-
tem’s right-of-way, except for elevated
structures such as bridges and via-
ducts, shall be permanently fenced.
Elevated structures shall be equipped
with walkways and safety railing.

(5) The railroad shall install intru-
sion detectors in accordance with the
requirements set forth in subpart B of
this part.

(6) The railroad shall install rain,
flood, and wind detectors in locations
identified by the railroad, based on rel-
evant criteria used by JRC to provide
adequate warning of when operational
restrictions are required due to adverse
weather conditions. Operating restric-
tions shall be defined in the railroad’s
operating rules.

(7) Access to the right-of-way for
maintenance-of-way staff shall be pro-
vided on both sides of the right-of-way
in accordance with the inspection, test-
ing, and maintenance program. This
access shall be protected against entry
by unauthorized persons.

(8) Provisions shall be made to per-
mit emergency personnel to access the
right-of-way in accordance with the
Emergency Preparedness Plan pursu-
ant to part 239 of this chapter. This ac-
cess shall be protected against entry by
unauthorized persons.

(9) Throughout the length of the
right-of-way, the railroad shall install
walkways located at a safe distance
from the tracks at a minimum distance
of 2.0 m (6.56 feet) from the field side of
the outside rail for a design speed of 330
km/h (205 mph). The walkways shall be
used primarily for track and right-of-
way inspection, but may be used for
emergency evacuation or rescue access.

(10) Access to the right-of-way by
maintenance-of-way personnel shall
not be allowed during revenue oper-
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ations unless the access is outside the
minimum safe distance defined in
§299.13(b)(9). In the event of unsched-
uled maintenance or repair, emergency
access will be provided under specific
circumstances allowed under the rail-
road’s operating rules and the inspec-
tion, testing, and maintenance pro-
gram.

(11) The railroad shall record all dif-
ficulties and special situations regard-
ing geology, hydrology, settlement,
landslide, concrete, and quality cri-
teria that arise during construction of
the right-of-way. After construction,
the railroad shall monitor the stability
and quality standards of structures
such as bridges, viaducts, and earth
structures.

(12) The railroad shall make avail-
able for review by the FRA the track
layout drawings which show, at a min-
imum, the following information:

(i) Length of straight sections, spi-
rals and curves, curve radius, superele-
vation, superelevation variations, gra-
dients, and vertical curve radii;

(ii) Turnouts and crossover location,
technology, and geometry;

(iii) Maximum operating speed and
allowable cant deficiencies;

(iv) Signal boxes, Go/No-Go signals,
and communication devices;

(v) Details and arrangement of track
circuitry;

(vi) Power feeding equipment includ-
ing sectionalization, and return rout-
ing;

(vii) Location of accesses to the
right-of-way; and

(viii) The railroad shall also submit
the specifications for the track layout,
permissible track forces, components
such as rail, ballast, ties, rail fas-
teners, and switches.

(13) Protection devices shall be in-
stalled on all highway bridge over-
passes in accordance with the right-of-
way plan in paragraph (b)(3) of this sec-
tion.

(14) There shall be no movable
bridges in the railroad’s system. Sta-
tionary rail bridges located over high-
ways or navigable waterways shall
have their foundations, piers, or other
support structure appropriately pro-
tected against the impact of road vehi-
cles or water-borne vessels.
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(15) Train protection switches shall
be installed at regular intervals on
both sides of the right-of-way at inter-
vals defined by the railroad and at in-
tervals not to exceed 60 m (197 feet) on
platforms within stations. These de-
vices shall act directly on the ATC sys-
tem.

(16) The railroad shall use the design
wheel and rail profiles, service-proven
on the Tokaido Shinkansen system, or
alternate wheel and rail profiles ap-
proved by FRA.

(¢) Railroad system safety—(1) Inspec-
tion, testing, and maintenance procedures
and criteria. The railroad shall develop,
implement, and use a system of inspec-
tion, testing, maintenance procedures
and criteria, under subpart G of this
part, which are initially based on the
Tokaido Shinkansen system service-
proven procedures and criteria, to en-
sure the integrity and safe operation of
the railroad’s rolling stock, infrastruc-
ture, and signal and trainset control
system. The railroad may, subject to
FRA review and approval, implement
inspection, testing, maintenance proce-
dures and criteria, incorporating new
or emerging technology, under
§299.713(c)(4).

(2) Operating practices. The railroad
shall develop, implement, and use oper-
ating rules, which meet the standards
set forth in subpart E of this part and
which are based on practices and proce-
dures proven on the Tokaido
Shinkansen system to ensure the in-
tegrity and safe operation of the rail-
road’s system. The railroad shall have
station platform attendants on the
platform in close proximity to the
train protection switches required by
paragraph (b)(15) of this section, while
trainsets are approaching and depart-
ing the station. The railroad’s oper-
ating rules shall require coordination
between on-board crew and station
platform attendants to assure safety
during passenger boarding and alight-
ing from trainsets at stations.

(38) Personnel qualification require-
ments. The railroad shall develop, im-
plement, and use a training and testing
program, which meets the require-
ments set forth in this part and part
243 of this chapter, to ensure that all
personnel, including railroad employ-
ees and employees of railroad contrac-
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tors, possess the skills and knowledge
necessary to effectively perform their
duties.

(4) System qualification tests. The rail-
road shall develop, implement, and use
a series of operational and design tests,
which meet the standards set forth in
subpart F of this part, to demonstrate
the safe operation of system compo-
nents, and the system as a whole.

(d) Track and infrastructure. (1) The
railroad shall construct its track and
infrastructure to meet all material and
operational design criteria, within nor-
mal acceptable construction toler-
ances, and to meet the requirements
set forth in subpart C of this part.

(2) The railroad shall operate on
nominal standard gauge, 1,435 mm (56.5
inches), track.

(3) The railroad shall install and op-
erate on double track throughout the
mainlines, with a minimum nominal
distance between track centerlines of 4
m (13.1 feet) for operating speeds up to
170 km/h (106 mph) (track Classes up to
H4) and 4.2 m (13.8 feet) for operating
speeds greater than 170 km/h (106 mph)
(track Classes Hb5 and above). Gen-
erally, each track will be used for a
single direction of traffic, and trainset
will not overtake each other on main-
line tracks (except at non-terminal
station locations). The railroad may
install crossover connections between
the double track at each station, and
at regular intervals along the line to
permit flexibility in trainset oper-
ations, maintenance, and emergency
rescue.

(4) The railroad’s main track (track
Classes H4 and above) shall consist of
continuous welded rail. Once installed,
the rail shall be field-welded to form
one continuous track segment except
rail expansion joints and where glued-
insulated joints are necessary for sig-
naling purposes. The rail shall be JIS E
1101 60 kg rail, as specified in JIS E
1101:2001(E) as amended by JIS E
1101:2006(E), and JIS E 1101:2012(E) (all
incorporated by reference, see §299.17).

(5) In yards and maintenance facili-
ties, where operations will be at lower
speeds, the railroad shall install either
JIS E 1101 50kgN rail or JIS E 1101 60
kg rail as specified in JIS E 1101:2001(E)
as amended by JIS E 1101:2006(E), and
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JIS E 1101:2012(E) (all incorporated by
reference, see §299.17).

(6) The railroad shall use either
ballasted or non-ballasted track to sup-
port the track structure, as appro-
priate for the intended high-speed sys-
tem.

(i) Except as noted in paragraph
(c)(6)(ii) of this section, for ballasted
mainline track structure, the railroad
shall install pre-stressed concrete ties.

(ii) For special track work such as
turnouts and expansion joints, and at
transitions to bridges, and for non-
ballasted track, the railroad shall in-
stall either pre-stressed, composite
ties, or use direct fixation. Detailed re-
quirements are included in subpart C of
this part.

(7) Turnouts, expansion joints and
glued-insulated joints shall be of the
proven design as used on the Tokaido
Shinkansen system.

(8) The trainsets and stations shall be
designed to permit level platform
boarding for passengers and crew at all
side entrance doors. Provisions for high
level boarding shall be made at all lo-
cations in trainset maintenance facili-
ties where crew and maintenance per-
sonnel are normally required to access
or disembark trainsets.

(e) Signal and trainset control systems.
(1) The railroad’s signal and trainset
control systems, shall be based upon
the service-proven system utilized on
the Tokaido Shinkansen system and
shall include an automatic train con-
trol (ATC) system, interlocking equip-
ment, and wayside equipment, includ-
ing: track circuits, transponders, and
Go/No-Go signals in stations and
trainset maintenance facilities.

(2) The railroad’s signaling system
shall extend beyond the mainline into
trainset maintenance facilities and be
designed to prevent collisions at all
speeds.

(3) The ATC system shall be designed
with a redundant architecture utilizing
an intrinsic fail-safe design concept.

(4) The trainset braking curves shall
be determined by the on-board equip-
ment based on the ATC signal from the
ground facility and on-board database
that includes the alignment and rolling
stock performance data. The on-board
equipment shall generate the braking
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command based upon the trainset loca-
tion, speed, and braking curves.

(6) The ATC on-board equipment
shall have three modes: mainline,
shunting, and cut-out.

(i) Mainline mode shall be used for
operations on mainlines and for enter-
ing into the trainset maintenance fa-
cilities. The mainline mode of ATC on-
board equipment shall provide the fol-
lowing functions:

(A) Prevent train-to-train collisions;
and

(B) Prevent overspeed derailments.

(ii) Shunting mode shall be used to
protect movements within trainset
maintenance facilities and for emer-
gency operations as required by the op-
erating rules. When operating in shunt-
ing mode, the trainset shall be re-
stricted to a maximum speed of 30 km/
h.

(iii) Cut-out mode shall be used for
emergency operations and/or in the
event of an ATC system failure as re-
quired by the operating rules.

(6) Interlocking equipment shall pre-
vent the movement of trainsets
through a switch in an improper posi-
tion and command switch-and-lock
movements on mainlines and within
trainset maintenance facilities.

(7) Track circuits shall be used to
provide broken rail detection.

(8) Overrun protection coils shall be
used at mainline turnouts, crossovers
within stations and trainset mainte-
nance facilities to prevent unauthor-
ized route access.

(9) Transponders shall be used on the
mainline to provide trainset position
correction. Transponders may be used
to provide an overlay of overrun pro-
tection within a trainset maintenance
facility.

(10) Go/No-Go signals shall be used in
stations for shunting and emergency
operations and in trainset maintenance
facilities to provide trainset movement
authority.

(11) The railroad shall include an in-
trusion detection system as required
by paragraph (b)(3) and (56) of this sec-
tion that shall interface with the ATC
system and have the capability to stop
the trainset under specified intrusion
scenarios.
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(f) Communications. (1) The railroad
shall install a dedicated communica-
tion system along the right-of-way to
transmit data, telephone, and/or radio
communications that is completely
isolated and independent of the signal
and trainset control system. To ensure
transmission reliability, the system
shall include back-up transmission
routes.

(2) For trainset operation and main-
tenance, the railroad shall install—

(i) A portable radio system for main-
tenance and service use; and

(ii) A trainset radio, which shall fa-
cilitate communication between each
trainset and the general control center.

(g) Rolling stock. (1) The railroad’s
rolling stock shall be designed, oper-
ated, and maintained in accordance
with the requirements set forth in sub-
parts D, E, and G of this part.

(2) The railroad shall utilize bi-direc-
tional, fixed-consist, electric multiple
unit (EMU), high-speed trainsets based
on the N700.

(3) Each trainset shall be equipped
with wheel slide control.

(4) Each trainset shall be equipped
with two electrically connected panto-
graphs. The position of the panto-
graphs (up or down) shall be displayed
in the driver’s cab.

(6) The driver’s cab shall be a full
width and dedicated cab and shall be
arranged to enhance safety of oper-
ation, range of vision, visibility and
readability of controls and indicators,
accessibility of controls, and climate
control.

(6) The railroad’s passenger equip-
ment brake system shall be based on
the N700’s design and shall meet the
following standards:

(i) Each trainset shall be equipped
with an electronically controlled brake
system that shall ensure that each unit
in the trainset responds independently
to a brake command. The brake com-
mand shall be transmitted through the
on-board internal trainset control net-
work, as well as through the trainline
for redundancy.

(A) Motorized cars shall be equipped
with regenerative and electronically
controlled pneumatic brakes. The sys-
tem shall be designed to maximize the
use of regenerative brakes.
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(B) Non-motorized cars shall be
equipped with electronically controlled
pneumatic brakes.

(C) The friction brakes on each bogie
shall be cheek mounted disc brakes.

(D) Each car shall be equipped with
an electronic and pneumatic brake
control unit and a main reservoir. The
system shall be designed that in the
event of a failure of an electronic con-
trol unit in a car, brake control shall
be provided by the electronic control
unit on the adjacent car. Each car in
the trainset shall be equipped with a
backup wheel slide protection con-
troller that will provide wheel slide
protection in the event of a wheel slide
protection controller failure.

(ii) The braking system shall be de-
signed with the following brake con-
trols: Service, emergency, urgent, and
rescue brake.

(iii) The service and emergency brake
shall be applied automatically by ATC
or manually by the driver.

(iv) The urgent brake control shall be
independent of the service and emer-
gency brake control and shall be auto-
matically applied if the trainset is
parted. Application of the urgent brake
shall produce an irretrievable stop. The
urgent brake force shall be designed to
vary according to speed in order to
minimize the braking distance and
avoid excessive demand of adhesion at
higher speeds.

(v) A disabled trainset shall be capa-
ble of having its brake system con-
trolled electronically by a rescue
trainset.

(vi) Independent of the driver’s brake
handle in the cab, each trainset shall
be equipped with two urgent brake
switches in each cab car, accessible
only to the crew; located adjacent to
the door control station and that can
initiate an urgent brake application. If
door control stations are provided in
intermediate cars that are accessible
only to crew members, then the urgent
brake switches must also be included
adjacent to the door control stations.

(vii) The railroad shall establish a
maximum safe operating speed to ad-
dress brake failures that occur in rev-
enue service as required by
§299.409(f)(4). In the event of any fric-
tion brake failure on a trainset, the
speed shall be limited by ATC on-board
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equipment in accordance with the
brake failure switch position selected
by the driver and as required by
§299.447.

§299.15 Special approvals.

(a) General. The following procedures
govern consideration and action upon
requests for special approval of alter-
native standards to this part.

(b) Petitions for special approval of al-
ternative standard. Each petition for
special approval of an alternative
standard shall contain—

(1) The name, title, address, and tele-
phone number of the primary person to
be contacted with regard to review of
the petition;

(2) The alternative proposed, in de-
tail, to be substituted for the par-
ticular requirements of this part; and

(3) Appropriate data or analysis, or
both, establishing that the alternative
will provide at least an equivalent
level of safety.

(c) Petitions for special approval of al-
ternative compliance. Each petition for
special approval of alternative compli-
ance shall contain—

(1) The name, title, address, and tele-
phone number of the primary person to
be contacted with regard to the peti-
tion;

(2) High-speed core systems and sys-
tem components of special design shall
be deemed to comply with this part, if
the FRA Associate Administrator de-
termines under paragraph (d) of this
section that the core system or system
components provide at least an equiva-
lent level of safety in the environment
defined within §299.13 with respect to
the protection of railroad employees
and the public. In making a determina-
tion under paragraph (d) of this section
the Associate Administrator shall con-
sider, as a whole, all of those elements
of casualty prevention or mitigation
relevant to the integrity of the core
system or components that are ad-
dressed by the requirements of this
part.

(d) Petition contents. The Associate
Administrator may only make a find-
ing of equivalent safety and compli-
ance with this part, based upon a sub-
mission of data and analysis sufficient
to support that determination. The pe-
tition shall include—
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(1) The information required by
§299.15(b) or (c), as appropriate; Infor-
mation, including detailed drawings
and materials specifications, sufficient
to describe the actual construction and
function of the core systems or system
components of special design;

(2) A quantitative risk assessment,
incorporating the design information
and engineering analysis described in
this paragraph, demonstrating that the
core systems or system components, as
utilized in the service environment de-
fined in §299.13, presents no greater
hazard of serious personal injury than
existing core system or system compo-
nents that conform to the specific re-
quirements of this part.

(e) FEDERAL REGISTER notice. FRA
will publish a notice in the FEDERAL
REGISTER concerning each petition
under paragraphs (b) and (c) of this sec-
tion.

(f) Comment. Not later than 30 days
from the date of publication of the no-
tice in the FEDERAL REGISTER coOn-
cerning a petition under paragraphs (b)
and (c) of this section, any person may
comment on the petition.

(1) Each comment shall set forth spe-
cifically the basis upon which it is
made, and contain a concise statement
of the interest of the commenter in the
proceeding.

(2) BEach comment shall be submitted
to the U.S. Department of Transpor-
tation, Docket Operations (M-30), West
Building Ground Floor, Room W12-140,
1200 New Jersey Avenue SE, Wash-
ington, DC 20590, and shall contain the
assigned docket number for that pro-
ceeding. The form of such submission
may be in written or electronic form
consistent with the standards and re-
quirements established by the Federal
Docket Management System and post-

ed on its website at hitp://
www.regulations.gov.
(g) Disposition of petitions. (1) FRA

will conduct a hearing on a petition in
accordance with the procedures pro-
vided in §211.25 of this chapter.

(2) If FRA finds that the petition
complies with the requirements of this
section or that the proposed plan is ac-
ceptable the petition will be granted,
normally within 90 days of its receipt.
If the petition is neither granted nor
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denied within 90 days, the petition re-
mains pending for decision. FRA may
attach special conditions to the ap-
proval of the petition. Following the
approval of a petition, FRA may re-
open consideration of the petition for
cause stated.

(3) If FRA finds that the petition
does not comply with the requirements
of this section, or that the proposed
plan is not acceptable or that the pro-
posed changes are not justified, or
both, the petition will be denied, nor-
mally within 90 days of its receipt.

(4) When FRA grants or denies a peti-
tion, or reopens consideration of the
petition, written notice is sent to the
petitioner and other interested parties.

§299.17 Incorporation by reference.

Certain material is incorporated by
reference into this part with the ap-
proval of the Director of the Federal
Register under 5 U.S.C. 552(a) and 1
CFR part 51. All approved material is
available for inspection at Federal
Railroad Administration, Docket
Clerk, 1200 New Jersey Avenue SE,
Washington, DC 20590 (telephone: 202—
493-6052); email: FRALegal@dot.gov and
is available from the sources indicated
in this section. It is also available for
inspection at the National Archives
and Records Administration (NARA).
For information on the availability of
this material at NARA, email
fedreg.legal@nara.gov or go to
www.archives.gov/federal-register/cfr/
ibr-locations.html.

(a) ASTM International, 100 Barr
Harbor Drive, PO Box C700, West
Conshohocken, PA 19428-2959,
www.astm.org.

(1) ASTM D 4956-07=1, Standard Speci-
fication for Retroreflective Sheeting
for Traffic Control, approved March 15,
2007; into §299.423.

(2) ASTM E 810-03, Standard Test
Method for Coefficient of
Retroreflection of Retroreflective
Sheeting Utilizing the Coplanar Geom-
etry, approved February 10, 2003; into
§299.423.

(3) ASTM E 2073-07, Standard Test
Method for Photopic Luminance of
Photoluminescent (Phosphorescent)
Markings, approved July 1, 2007; into
§299.423.

§299.201

(b) Japanese Standards Association
3-13-12 Mita, Minato-ku, Tokyo, 108-
0073, Japan, www.jsa.or.jp (Japanese
site), or www.jsa.or.jp/en (English site).

(1) JIS B 8265:2010(E) ‘‘Construction
of pressure vessels-general principles,”’
Published December 27, 2010, Second
English edition, published December
2013; into §299.409.

(2) JIS E 1101:2001(E), ‘“‘Flat bottom
railway rails and special rails for
switches and crossings of non-treated
steel,” Published March 21, 2001, Sec-
ond English edition, published August
2008; into §299.13(d).

(3) JIS E 1101:2006(E) ‘“‘Flat bottom
railway rails and special rails for
switches and crossings of non-treated

steel,” (Amendment 1), Published
March 27, 2006, First English edition,
published December 2006; into
§299.13(d).

(4) JIS E 1101:2012(E) ‘““Flat bottom
railway rails and special rails for
switches and crossings of non-treated
steel,” (Amendment 2), Published Feb-
ruary 20, 2012, First English edition,
May 2012; into §299.13(d).

(6) JIS E 7T105:2006(E), ‘‘Rolling
Stock—Test methods of static load for
body structures,”” Published February
6, 2006, First English edition published
May 2010; into §299.403(b).

(6) JIS E 7105:2011(E), ‘“‘Rolling
Stock—Test methods of static load for
body structures,” (Amendment 1) Pub-
lished September 7, 2011, First English
edition, published December 2011; into
§299.403(b).

Subpart B—Signal and Trainset
Control System

§299.201 Technical PTC
quirements.

system re-

(a) The railroad shall comply with all
applicable requirements under 49
U.S.C. 20157, including, but not limited
to, the statutory requirement to fully
implement an FRA-certified PTC sys-
tem prior to commencing revenue serv-
ice.

(b) The railroad’s PTC system shall
be designed to prevent train-to-train
collisions, over-speed derailments, in-
cursions into established work zone
limits, and movements of trainset
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through switches left in the wrong po-
sition, reliably and functionally, in ac-
cordance with §236.1005(a) and (c)
through (f) of this chapter.

(c) The railroad is authorized to con-
duct field testing of its PTC system on
its system, prior to obtaining PTC Sys-
tem Certification from FRA, in accord-
ance with its system-wide qualification
test plan under §299.603. During any
field testing of its uncertified PTC sys-
tem and regression testing of its FRA-
certified PTC system, FRA may over-
see the railroad’s testing, audit any ap-
plicable test plans and procedures, and
impose additional testing conditions
that FRA believes may be necessary
for the safety of trainset operations.

(d) The railroad is not exempted from
compliance with any requirement of
subparts A through G of 49 CFR part
236, or 49 CFR parts 233 and 235, unless
the railroad’s FRA-approved PTCSP
provides for such an exemption.

(e)(1) All materials filed in accord-
ance with this subpart must be in the
English language, or have been trans-
lated into English and attested as true
and correct.

(2) Each filing referenced in this sub-
part may include a request for full or
partial confidentiality in accordance
with §209.11 of this chapter. If confiden-
tiality is requested as to a portion of
any applicable document, then in addi-
tion to the filing requirements under
§209.11 of this chapter, the person filing
the document shall also file a copy of
the original unredacted document,
marked to indicate which portions are
redacted in the document’s confiden-
tial version without obscuring the
original document’s contents.

§299.203 PTC system required.

The railroad shall not commence rev-
enue service prior to installing and
making operative its FRA-certified
PTC system.

§299.205 PTC System Certification.

(a) Prior to operating its PTC system
in revenue service, the railroad must
first obtain a PTC System Certifi-
cation from FRA by submitting an ac-
ceptable PTCSP and obtaining FRA’s
approval of its PTCSP.

(b) Each PTCSP requirement under
this subpart shall be supported by in-
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formation and analysis sufficient to es-
tablish that the PTC system meets the
requirements of §236.1005(a) and (c)
through (f) of this chapter.

(c) If the Associate Administrator
finds that the PTCSP and its sup-
porting documentation support a find-
ing that the PTC system complies with
§236.1005(a) and (c) through (f) of this
chapter and §299.211, the Associate Ad-
ministrator shall approve the PTCSP.
If the Associate Administrator ap-
proves the PTCSP, the railroad shall
receive PTC System Certification for
its PTC system and shall implement
the PTC system according to the
PTCSP.

(d) Issuance of a PTC System Certifi-
cation is contingent upon FRA’s con-
fidence in the implementation and op-
eration of the subject PTC system.
This confidence may be based on FRA-
monitored field testing or an inde-
pendent assessment performed in ac-
cordance with §236.1017 of this chapter.

(e)(1) As necessary to ensure safety,
FRA may attach special conditions to
its certification of the railroad’s PTC
System.

(2) After granting a PTC System Cer-
tification, FRA may reconsider the
PTC System Certification upon revela-
tion of any of the following factors
concerning the contents of the PTCSP:

(i) Potential error or fraud;

(ii) Potentially invalidated assump-
tions determined as a result of in-serv-
ice experience or one or more unsafe
events calling into question the safety
analysis supporting the approval.

(3) During FRA’s reconsideration in
accordance with this paragraph, the
PTC system may remain in use if oth-
erwise consistent with the applicable
law and regulations, and FRA may im-
pose special conditions for use of the
PTC system.

(4) After FRA’s reconsideration in ac-
cordance with this paragraph, FRA
may:

(i) Dismiss its reconsideration and
continue to recognize the existing PTC
System Certification;

(ii) Allow continued operations under
such conditions the Associate Adminis-
trator deems necessary to ensure safe-
ty; or
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(iii) Revoke the PTC System Certifi-
cation and direct the railroad to cease
operations.

(f) FRA shall be afforded reasonable
access to monitor, test, and inspect
processes, procedures, facilities, docu-
ments, records, design and testing ma-
terials, artifacts, training materials
and programs, and any other informa-
tion used in the design, development,
manufacture, test, implementation,
and operation of the system, as well as
interview any personnel.

(g) Information that has been cer-
tified under the auspices of a foreign
regulatory entity recognized by the As-
sociate Administrator may, at the As-
sociate Administrator’s sole discretion,
be accepted as independently verified
and validated and used to support the
railroad’s PTCSP.

(h) The railroad shall file its PTCSP
in FRA’s Secure Information Reposi-
tory at https:/sir.fra.dot.gov, consistent
with §299.201(e).

§299.207 PTC Safety Plan content re-
quirements.

(a) The railroad’s PTCSP shall con-
tain the following elements:

(1) A hazard log consisting of a com-
prehensive description of all safety-rel-
evant hazards of the PTC system, spe-
cific to implementation on the rail-
road, including maximum threshold
limits for each hazard (for unidentified
hazards, the threshold shall be exceed-
ed at one occurrence);

(2) A description of the safety assur-
ance concepts that are to be used for
system development, including an ex-
planation of the design principles and
assumptions;

(3) A risk assessment of the as-built
PTC system;

(4) A hazard mitigation analysis, in-
cluding a complete and comprehensive
description of each hazard and the
mitigation techniques used;

(5) A complete description of the
safety assessment and Verification and
Validation processes applied to the
PTC system, their results, and whether
these processes address the safety prin-
ciples described in appendix C to part
236 of this chapter directly, using other
safety criteria, or not at all;

(6) A complete description of the rail-
road’s training plan for railroad, and

§299.207

contractor employees and supervisors
necessary to ensure safe and proper in-
stallation, implementation, operation,
maintenance, repair, inspection, test-
ing, and modification of the PTC sys-
tem;

(7) A complete description of the spe-
cific procedures and test equipment
necessary to ensure the safe and proper
installation, implementation, oper-
ation, maintenance, repair, inspection,
testing, and modification of the PTC
system on the railroad and establish
safety-critical hazards are appro-
priately mitigated. These procedures,
including calibration requirements,
shall be consistent with or explain de-
viations from the equipment manufac-
turer’s recommendations;

(8) A complete description of the con-
figuration or revision control measures
designed to ensure that the railroad or
its contractor does not adversely affect
the safety-functional requirements and
that safety-critical hazard mitigation
processes are not compromised as a re-
sult of any such change;

(9) A complete description of all ini-
tial implementation testing procedures
necessary to establish that safety-func-
tional requirements are met and safe-
ty-critical hazards are appropriately
mitigated;

(10) A complete description of all
post-implementation testing (valida-
tion) and monitoring procedures, in-
cluding the intervals necessary to es-
tablish that safety-functional require-
ments, safety-critical hazard mitiga-
tion processes, and safety-critical tol-
erances are not compromised over
time, through use, or after mainte-
nance (adjustment, repair, or replace-
ment) is performed;

(11) A complete description of each
record necessary to ensure the safety
of the system that is associated with
periodic maintenance, inspections,
tests, adjustments, repairs, or replace-
ments, and the system’s resulting con-
ditions, including records of component
failures resulting in safety-relevant
hazards (see §299.213);

(12) A safety analysis to determine
whether, when the system is in oper-
ation, any risk remains of an unin-
tended incursion into a roadway work
zone due to human error. If the anal-
ysis reveals any such risk, the PTCSP
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shall describe how that risk will be
mitigated;

(13) A complete description of how
the PTC system will enforce authori-
ties and signal indications;

(14) A complete description of how
the PTC system will appropriately and
timely enforce all integrated hazard
detectors in accordance with §236.1005
of this chapter;

(15) The documents and information
required under §299.211;

(16) A summary of the process for the
product supplier or vendor to promptly
and thoroughly report any safety-rel-
evant failures or previously unidenti-
fied hazards to the railroad, including
when another user of the product expe-
riences a safety-relevant failure or dis-
covers a previously unidentified haz-
ard;

(17) Documentation establishing—by
design, data, or other analysis—that
the PTC system meets the fail-safe op-
eration criteria under paragraph
(b)(4)(v) of appendix C to part 236 of
this chapter; and,

(18) An analysis establishing that the
PTC system will be operated at a level
of safety comparable to that achieved
over the 5-year period prior to the sub-
mission of the railroad’s PTCSP by
other train control systems that per-
form PTC functions, and which have
been utilized on high-speed rail sys-
tems with similar technical and oper-
ational characteristics in the United
States or in foreign service.

(b) As the railroad’s PTC system may
be considered a standalone system pur-
suant to §236.1015(e)(3) of this chapter,
the following requirements apply:

(1) The PTC system shall reliably
execute the functions required by
§236.1005 of this chapter and be dem-
onstrated to do so to FRA’s satisfac-
tion; and

(2) The railroad’s PTCSP shall estab-
lish, with a high degree of confidence,
that the system will not introduce any
hazards that have not been sufficiently
mitigated.

(c) When determining whether the
PTCSP fulfills the requirements under
this section, the Associate Adminis-
trator may consider all available evi-
dence concerning the reliability of the
proposed system.
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(d) When reviewing the issue of the
potential data errors (for example, er-
rors arising from data supplied from
other business systems needed to exe-
cute the braking algorithm, survey
data needed for location determina-
tion, or mandatory directives issued
through the computer-aided dis-
patching system), the PTCSP must in-
clude a careful identification of each of
the risks and a discussion of each ap-
plicable mitigation. In an appropriate
case, such as a case in which the resid-
ual risk after mitigation is substantial,
the Associate Administrator may re-
quire submission of a quantitative risk
assessment addressing these potential
errors.

(e) The railroad must comply with
the applicable requirements under
§236.1021 of this chapter prior to modi-
fying a safety-critical element of an
FRA-certified PTC system.

(f) If a PTCSP applies to a PTC sys-
tem designed to replace an existing
certified PTC system, the PTCSP will
be approved provided that the PTCSP
establishes with a high degree of con-
fidence that the new PTC system will
provide a level of safety not less than
the level of safety provided by the sys-
tem to be replaced.

§299.209 PTC system use and failures.

(a) When any safety-critical PTC sys-
tem component fails to perform its in-
tended function, the cause must be de-
termined and the faulty component ad-
justed, repaired, or replaced without
undue delay. Until repair of such essen-
tial components is completed, the rail-
road shall take appropriate action as
specified in its PTCSP.

(b) Where a trainset that is operating
in, or is to be operated within, a PTC-
equipped track segment experiences a
PTC system failure or the PTC system
is otherwise cut out while en route
(i.e., after the trainset has departed its
initial terminal), the trainset may only
continue in accordance with all of the
following:

(1) Except as provided in paragraph
(b)(4) of this section, when no absolute
block protection is established, the
trainset may proceed at a speed not to
exceed restricted speed.

(2) When absolute block protection
can be established in advance of the

1314



Federal Railroad Administration, DOT

trainset, the trainset may proceed at a
speed not to exceed 120 km/h (75 mph),
and the trainset shall not exceed re-
stricted speed until the absolute block
in advance of the trainset is estab-
lished.

(3) A report of the failure or cut-out
must be made to a designated railroad
officer of the railroad as soon as safe
and practicable.

(4) Where the PTC system is the ex-
clusive method of delivering manda-
tory directives, an absolute block must
be established in advance of the
trainset as soon as safe and prac-
ticable, and the trainset shall not ex-
ceed restricted speed until the absolute
block in advance of the trainset is es-
tablished.

(56) Where the failure or cut-out is a
result of a defective onboard PTC appa-
ratus, the trainset may be moved in
passenger service only to the next for-
ward location where the necessary re-
pairs can be made; however, if the next
forward location where the necessary
repairs can be made does not have the
facilities to handle the safe unloading
of passengers, the trainset may be
moved past the repair location in serv-
ice only to the next forward passenger
station in order to facilitate the un-
loading of passengers. When the pas-
sengers have been safely unloaded, the
defective trainset shall be moved to
the nearest location where the onboard
PTC apparatus can be repaired or ex-
changed.

(¢) The railroad shall comply with all
provisions in its PTCSP for each PTC
system it uses and shall operate within
the scope of initial operational as-
sumptions and predefined changes
identified.

(d) The normal functioning of any
safety-critical PTC system must not be
interfered with in testing or otherwise
without first taking measures to pro-
vide for the safe movement of trainsets
that depend on the normal functioning
of the system.

(e) The railroad shall comply with
the reporting requirements under
§236.1029(h) of this chapter.

(f) The railroad and the PTC system
vendors and/or suppliers must comply
with each applicable requirement
under §236.1023 of this chapter.

§299.211

§299.211 Communications and

rity requirements.

secu-

(a) All wireless communications be-
tween the office, wayside, and onboard
components in a PTC system shall pro-
vide cryptographic message integrity
and authentication.

(b) Cryptographic keys
under this section shall—

(1) Use an algorithm approved by the
National Institute of Standards or a
similarly recognized and FRA-approved
standards body;

(2) Be distributed using manual or
automated methods, or a combination
of both; and

(3) Be revoked—

(i) If compromised by unauthorized
disclosure of the cleartext key; or

(ii) When the key algorithm reaches
its lifespan as defined by the standards
body responsible for approval of the al-
gorithm.

(c) The cleartext form of the cryp-
tographic keys shall be protected from
unauthorized disclosure, modification,
or substitution, except during key
entry when the cleartext keys and key
components may be temporarily dis-
played to allow visual verification.
When encrypted keys or key compo-
nents are entered, the cryptographi-
cally protected cleartext key or key
components shall not be displayed.

(d) Access to cleartext keys shall be
protected by a tamper-resistant mecha-
nism.

(e) If the railroad elects to also pro-
vide cryptographic message confiden-
tiality, it shall:

(1) Comply with the same require-
ments for message integrity and au-
thentication under this section; and

(2) Only use keys meeting or exceed-
ing the security strength required to
protect the data as defined in the rail-
road’s PTCSP.

(f) The railroad, or its vendor or sup-
plier, shall have a prioritized service
restoration and mitigation plan for
scheduled and unscheduled interrup-
tions of service. This plan shall be
made available to FRA upon request,
without undue delay, for restoration of
communication services that support
PTC system services.

required
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§299.213 Records retention.

(a) The railroad shall maintain at a
designated office on the railroad—

(1) A current copy of each FRA-ap-
proved PTCSP that it holds;

(2) Adequate documentation to dem-
onstrate that the PTCSP meets the
safety requirements of this RPA, in-
cluding the risk assessment;

(3) An Operations and Maintenance
Manual, pursuant to §299.215; and

(4) Training and testing records pur-
suant to §236.1043(b) of this chapter.

(b) Results of inspections and tests
specified in the PTCSP must be re-
corded pursuant to §236.110 of this
chapter.

(c) Each contractor providing serv-
ices relating to the testing, mainte-
nance, or operation of the railroad’s
PTC system shall maintain at a des-
ignated office training records required
under §§236.1043(b) of this chapter, and
299.207(a)(6).

(d) After the PTC system is placed in
service, the railroad shall maintain a
database of all safety-relevant hazards
as set forth in its PTCSP and those
that had not been previously identified
in its PTCSP. If the frequency of the
safety-relevant hazards exceeds the
threshold set forth in its PTCSP, then
the railroad shall—

(1) Report the inconsistency in writ-
ing to FRA’s Secure Information Re-
pository at https:/sir.fra.dot.gov, within
15 days of discovery;

(2) Take prompt countermeasures to
reduce the frequency of each safety-rel-
evant hazard to below the threshold set
forth in its PTCSP; and

(3) Provide a final report when the in-
consistency is resolved to FRA’s Se-
cure Information Repository at https:/
sir.fra.dot.gov, on the results of the
analysis and countermeasures taken to
reduce the frequency of the safety-rel-
evant hazard(s) below the threshold set
forth in its PTCSP.

§299.215 Operations and Maintenance
Manual.

(a) The railroad shall catalog and
maintain all documents as specified in
its PTCSP for the operation, installa-
tion, maintenance, repair, modifica-
tion, inspection, and testing of the PTC
system and have them in one Oper-
ations and Maintenance Manual, read-
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ily available to persons required to per-
form such tasks and for inspection by
FRA and FRA-certified state inspec-
tors.

(b) Plans required for proper mainte-
nance, repair, inspection, and testing
of safety-critical PTC systems must be
adequate in detail and must be made
available for inspection by FRA and
FRA-certified state inspectors where
such PTC systems are deployed or
maintained. They must identify all
software versions, revisions, and revi-
sion dates. Plans must be legible and
correct.

(c) Hardware, software, and firmware
revisions must be documented in the
Operations and Maintenance Manual
according to the railroad’s configura-
tion management control plan and any
additional configuration/revision con-
trol measures specified in its PTCSP.

(d) Safety-critical components, in-
cluding spare equipment, must be posi-
tively identified, handled, replaced,
and repaired in accordance with the
procedures specified in the railroad’s
PTCSP.

(e) The railroad shall designate in its
Operations and Maintenance Manual
an appropriate railroad officer respon-
sible for issues relating to scheduled
interruptions of service.

Subpart C—Track Safety
Standards

§299.301 Restoration or renewal of
track under traffic conditions.

(a) Restoration or renewal of track,
other than in yards and trainset main-
tenance facilities, under traffic condi-
tions is prohibited.

(b) Restoration or renewal of track
under traffic conditions on track Class
H2 in trainset maintenance facilities is
limited to the replacement of worn,
broken, or missing components or fas-
tenings that do not affect the safe pas-
sage of trainset.

(c) The following activities are ex-
pressly prohibited on track Class H2 in
trainset maintenance facilities under
traffic conditions:

(1) Any work that interrupts rail con-
tinuity, e.g., as in joint bar replace-
ment or rail replacement;

(2) Any work that adversely affects
the lateral or vertical stability of the
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track with the exception of spot tamp-
ing an isolated condition where not
more than 4.5 m (15 feet) of track are
involved at any one time and the ambi-
ent air temperature is not above 35 °C
(95 °F); and

(3) Removal and replacement of the
rail fastenings on more than one tie at
a time within 4.5 m (15 feet).

§299.303 Measuring track not under
load.

When unloaded track is measured to
determine compliance with require-
ments of this part, evidence of rail
movement, if any, that occurs while
the track is loaded shall be added to
the measurements of the unloaded
track.

§299.305 Drainage.

Each drainage or other water car-
rying facility under or immediately ad-
jacent to the roadbed shall be main-
tained and kept free of obstruction, to
accommodate expected water flow for
the area concerned.

§299.307

Vegetation on railroad property
which is on or immediately adjacent to
roadbed shall be controlled so that it
does not—

(a) Become a fire hazard to track-car-
rying structures;

(b) Obstruct visibility of railroad
signs and signals along the right-of-
way;

(c) Interfere with railroad employees
performing normal trackside duties;

(d) Prevent proper functioning of sig-
nal and communication lines; or

(e) Prevent railroad employees from
visually inspecting moving equipment
from their normal duty stations.

Vegetation.

§299.309 Classes of track: operating
speed limits.

(a) Except as provided in paragraph
(b) of this section and as otherwise pro-
vided in this part, the following max-
imum allowable operating speeds
apply—

§299.311
TABLE 1 TO PARAGRAPH (a)
Over track that
meets all of the The maximum
requirements allowable operating speed in
prescribed in this km/h (mph)
part for—
Class HO track ... 20 (12)
Class H1 track .. | 30 (19)
Class H2 track . | 70 (44)
Class H3 track 120 (75)
Class H4 track .. | 170 (106)
Class H5 track .. | 230 (143)
Class H6 track . 1285 (177)
Class H7 track ... 330 (205)

(b) Except as provided in paragraph
(c) of this section, if a segment of track
does not meet all of the requirements
for its intended Class, it is to be reclas-
sified to the next lower track Class for
which it does meet all of the require-
ments of this part. However, if the seg-
ment of track does not at least meet
the requirements for track Class H1
track, operations may continue at
Class H1 speeds for a period of not more
than 30 days without bringing the
track into compliance, under the au-
thority of an individual designated
under §299.353, after that individual de-
termines that operations may safely
continue and subject to any limiting
conditions specified by such individual.

(c) If a segment of track designated
as track Class HO does not meet all of
the requirements for its intended class,
operations may continue at Class HO
speeds for a period of not more than 30
days without bringing the track into
compliance, under the authority of an
individual designated under §299.353,
after that individual determines that
operations may safely continue and
subject to any Ilimiting conditions
specified by such individual.

(d) No high-speed passenger trainset
shall operate over track Class HO.

§299.311 Track geometry; general.

If the values listed in the following
table are exceeded, the railroad shall
initiate remedial action. A reduction
in operating speed so that the condi-
tion complies with the limits listed for
a lower speed shall constitute bringing
the track into compliance.
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TABLE 1 TO §299.311

Track geometry parameter

(millimeter (mm)) Ho

Track class

H1 H2 H3 H4 H5 H6 H7

Gauge is measured be-
tween the heads of the
rails at right angles to
the rails in a plane 14
mm (0.55 inches) below
the top of the rail head
and may not exceed—.

1429

Max. ...
10 m chord

1454
38

The deviation from uni-
formity! of the mid-
chord offset on either
rail for a 10 meter (m)
chord (alignment) may
not be more than—.

The deviation from uniform
profile on either rail at
the mid-ordinate of a 10
m chord (surface) may
not be more than—.

The deviation from uniform
crosslevel at any point
on tangent and curved
track may not be more
than—.

The difference in
crosslevel between any
two points 2.5 meters
(8.2 feet) apart (twist)
may not be more than—.

10 m chord ... 40

50

26

1429 1429 1429 1429 1429 1429 1429

1454
31

1454
31

1454 | 1454

12

1454 | 1454 | 1454
10 8 7

40 40 27 22 18

26 26 22 14 9 9

26 26 22 14 9 9

1 Uniformity for alignment at any point along the track is established by averaging the measured mid-chord offset values for a
10 m (32.8 feet) chord for nine consecutive points that are centered around that point and spaced at 2.5 m (8.2 feet) intervals.

§299.313 Track geometry; performance
based.

(a) For all track of Class H4 and
above, vibration in the lateral and
vertical directions measured on the
carbody of a vehicle representative of
the service fleet traveling at a speed no
less than 10 km/h (6.2 mph) below the
maximum speed permitted for the class
of track, shall not exceed the limits
prescribed in the following table:

TABLE 1 TO PARAGRAPH (a)

Carbody acceleration limits 12

Lateral vibration3 Vertical vibration 3

<0.35 g peak-to-peak
1 sec window .
excluding peaks < 50 msec ..

< 0.45g peak-to-peak
1 sec window
excluding peaks < 50 msec

1Carbody accelerations in the vertical and lateral directions
shall be measured by accelerometers oriented and located in
accordance with §299.337(c)(3).

2 Acceleration measurements shall be processed through an
LPF with a minimum cut-off frequency of 10 Hz. The sample
rate f%r acceleration data shall be at least 200 samples per
second.

3 Peak-to-peak accelerations shall be measured as the al-
gebraic difference between the two extreme values of meas-
ured acceleration in any 1-second time period, excluding any
peak lasting less than 50 milliseconds.

(b) If the carbody acceleration re-
quirements are not met on a segment
of track, the segment of track is to be
reclassified to the next lower Class of
track for which it does meet the re-
quirements of this part.

§299.315 Curves; elevation and speed
limitations.

(a) The maximum elevation of the
outside rail of a curve may not be more
than 200 mm (7-7/8 inches). The outside
rail of a curve may not be lower than
the inside rail by design, except when
engineered to address specific track or
operating conditions; the Ilimits in
§299.311 apply in all cases.

(b) The maximum allowable posted
timetable operating speed for each
curve is determined by the following
formula:
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Where—

Vmax = Maximum allowable posted timetable
operating speed (km/h).

E, = Actual elevation of the outside rail
(mm). Actual elevation, E,, for each 50-
meter track segment in the body of the
curve is determined by averaging the ele-
vation for 11 points through the segment
at 5-meter spacing. If the curve length is
less than 50-meters, average the points
through the full length of the body of the
curve.

E. = Qualified cant deficiency (mm) of the
vehicle type.

R = Radius of curve (m). Radius of curve, R,
is determined by averaging the radius of
the curve over the same track segment
as the elevation.

(c) All vehicles are considered quali-
fied for operating on track with a cant
deficiency, E,, not exceeding 75 mm (3
inches).

(d) Each vehicle type must be ap-
proved by FRA, under §299.609, to oper-
ate on track with a qualified cant defi-
ciency, E,, greater than 75 mm (3
inches). Each vehicle type must dem-
onstrate in a ready-for-service load
condition, compliance with the re-
quirements of either paragraph (d)(1) or
(2) of this section.

(1) When positioned on a track with a
uniform superelevation equal to the
proposed cant deficiency:

(i) No wheel of the vehicle unloads to
a value less than 60 percent of its static
value on perfectly level track; and

(ii) For passenger cars, the roll angle
between the floor of the equipment and
the horizontal does not exceed 8.6 de-
grees; or

(2) When operating through a con-
stant radius curve at a constant speed
corresponding to the proposed cant de-
ficiency, and a test plan is submitted
and approved by FRA in accordance
with §299.609(d)—

(i) The steady-state (average) load on
any wheel, throughout the body of the
curve, is not less than 60 percent of its
static value on perfectly level track;
and

(i) For passenger cars, the steady-
state (average) lateral acceleration

(E,+E,)xR

§299.315

11.8

measured on the floor of the carbody
does not exceed 0.15g.

(e) The railroad shall transmit the
results of the testing specified in para-
graph (d) of this section to FRA in ac-
cordance with §§299.9 and 299.613 re-
questing approval under §299.609(g) for
the vehicle type to operate at the de-
sired curving speeds allowed under the
formula in paragraph (b) of this sec-
tion. The request shall be made in writ-
ing and shall contain, at a minimum,
the following information:

(1) A description of the vehicle type
involved, including schematic dia-
grams of the suspension system(s) and
the estimated location of the center of
gravity above top of rail; and

(2) The test procedure, including the
load condition under which the testing
was performed, and description of the
instrumentation used to qualify the ve-
hicle type, as well as the maximum
values for wheel unloading and roll an-
gles or accelerations that were ob-
served during testing.

NOTE 1 TO PARAGRAPH (e)(2): The test proce-
dure may be conducted whereby all the
wheels on one side (right or left) of the vehi-
cle are raised to the proposed cant deficiency
and lowered, and then the vertical wheel
loads under each wheel are measured and a
level is used to record the angle through
which the floor of the vehicle has been ro-
tated.

(f) Upon FRA approval of the request
to approve the vehicle type to operate
at the desired curving speeds allowed
under the formula in paragraph (b) of
this section, the railroad shall notify
FRA in accordance with §299.9 in writ-
ing no less than 30 calendar days prior
to the proposed implementation of the
approved higher curving speeds allowed
under the formula in paragraph (b) of
this section. The notification shall con-
tain, at a minimum, identification of
the track segment(s) on which the
higher curving speeds are to be imple-
mented.

(g) As used in this section, and
§299.609, vehicle type means like vehi-
cles with variations in their physical
properties, such as suspension, mass,
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interior arrangements, and dimensions
that do not result in significant
changes to their dynamic characteris-
tics.

§299.317 Track strength.

(a) Track shall have a sufficient
vertical strength to withstand the
maximum vehicle loads generated at
maximum permissible trainset speeds,
cant deficiencies and surface limita-
tions. For purposes of this section,
vertical track strength is defined as
the track capacity to constrain
vertical deformations so that the track
shall, under maximum load, remain in
compliance with the track performance
and geometry requirements of this
part.

(b) Track shall have sufficient lateral
strength to withstand the maximum
thermal and vehicle loads generated at
maximum permissible trainset speeds,
cant deficiencies and lateral alignment
limitations. For purposes of this sec-
tion lateral track strength is defined as
the track capacity to constrain lateral
deformations so that track shall, under
maximum load, remain in compliance
with the track performance and geom-
etry requirements of this part.

49 CFR Ch. Il (10-1-24 Edition)

§299.319 Track fixation and support.

(a) Crossties, if used shall be of con-
crete or composite construction, unless
otherwise approved by FRA under
§299.15, for all tracks over which
trainsets run in revenue service.

(b) Each 25 m (82 feet) segment of
track that contains crossties shall
have—

(1) A sufficient number of crossties to
provide effective support that will—

(i) Hold gauge within limits pre-
scribed in §299.311;

(ii) Maintain surface within the lim-
its prescribed in §299.311;

(iii) Maintain alignment within the
limits prescribed in §299.311; and

(iv) Maintain longitudinal rail re-
straint.

(2) The minimum number and type of
crossties specified in paragraph (b)4)
of this section and described in para-
graph (c) or (d) of this section, as appli-
cable, effectively distributed to sup-
port the entire segment;

(3) At least one non-defective crosstie
of the type specified in paragraphs (c)
and (d) of this section that is located at
a joint location as specified in para-
graph (e) of this section; and

(4) The minimum number of crossties
as indicated in the following table:

TABLE 1 TO PARAGRAPH (b)(4)

Minimum number of non-defective crossties

Track class Other than on non-ballasted bridge & turnout Nonk—)%glgllaested Turnout
26 24
36 33
36 33
40 37
45 4

(c) Crossties, other than concrete,
counted to satisfy the requirements set
forth in paragraph (b)(4) of this section
shall not be—

(1) Broken through;

(2) Split or otherwise impaired to the
extent the crossties will allow the bal-
last to work through, or will not hold
spikes or rail fasteners;

(3) Deteriorated so that the tie plate
or base of rail can move laterally 9.5
mm (38 inch) relative to the crossties;

(4) Cut by the tie plate through more
than 40 percent of a crosstie’s thick-
ness;

(5) Configured with less than 2 rail
holding spikes or fasteners per tie
plate; or

(6) Unable, due to insufficient fas-
tener toeload, to maintain longitudinal
restraint and maintain rail hold down
and gauge.

(d) Concrete crossties counted to sat-
isfy the requirements set forth in para-
graph (b)(4) of this section shall not
be—
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(1) Broken through or deteriorated to
the extent that prestressing material is
visible;

(2) Deteriorated or broken off in the
vicinity of the shoulder or insert so
that the fastener assembly can either
pull out or move laterally more than
9.5 mm (3s inch) relative to the cross-
tie;

(3) Deteriorated such that the base of
either rail can move laterally more
than 9.6 mm (3% inch) relative to the
crosstie;

(4) Deteriorated so that rail seat ab-
rasion is sufficiently deep so as to
cause loss of rail fastener toeload;

(5) Deteriorated such that the cross-
tie’s fastening or anchoring system is
unable to maintain longitudinal rail
restraint, or maintain rail hold down,
or maintain gauge due to insufficient
fastener toeload; or

Figure 1 to paragraph (e)(1)

§299.319

(6) Configured with less than two fas-
teners on the same rail.

(e) Classes HO and H1 track shall have
one crosstie whose centerline is within
0.61 m (24 inches) of each rail joint
(end) location. Classes H2 and H3 track
shall have one crosstie whose center-
line is within 0.46 m (18 inches) of each
rail joint (end) location. Classes H4-H7
track shall have one crosstie whose
centerline is within 0.32 m (12.6 inches)
of each rail joint (end) location. The
relative position of these crossties is
described in the following three dia-
grams:

(1) BEach rail joint in Classes HO0 and
H1 track shall be supported by at least
one crosstie specified in paragraphs (c)
and (d) of this section whose centerline
is within 1.22 m (48 inches) as shown in
Figure 1 to this paragraph.

- Classes HO and H1

(2) Each rail joint in Classes H2 and
H3 track shall be supported by at least
one crosstie specified in paragraphs (c)
and (d) of this section whose centerline

1.22m

is within 0.92 m (36.2 inches) as shown
in Figure 2 to this paragraph.
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Figure 2 to paragraph (e)(2) - Classes H2 and H3

Defective

0.46m

(3) Each rail joint in Classes H4-H7
track shall be supported by at least one
crosstie specified in paragraphs (c¢) and

0.92m

(d) of this section whose centerline is
within 0.64 m (25.2 inches) as shown in
Figure 3 to this paragraph.

Figure 3 to paragraph (e)(3) - Classes H4 - H7

Defective

(f) In Class H3 track there shall be at
least two non-defective ties each side
of a defective tie.

(2) In Classes H4 to H7 track and at
any expansion joints there shall be at
least three non-defective ties each side
of a defective tie.

(h) Defective ties shall be replaced in
accordance with the railroad’s inspec-
tion, testing, and maintenance pro-
gram.

(i) Track shall be fastened by a sys-
tem of components that effectively
maintains gauge within the limits pre-
scribed in §299.311. Each component of
each such system shall be evaluated to

0.64m

determine whether gauge is effectively
being maintained.

(j) For track constructed without
crossties, such as slab track and track
connected directly to bridge structural
components, track over servicing pits,
etc., the track structure shall be suffi-
cient to maintain the geometry limits
specified in §299.311.

§299.321 Defective rails.

(a) The railroad’s inspection, testing,
and maintenance program shall include
a description of defective rails con-
sistent with the practice on the
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Tokaido Shinkansen system. The in-
spection, testing, and maintenance pro-
gram shall include identification of
rail defect types, definition of the in-
spection criteria, time required for
verification and the corresponding re-
medial action.

(b) When the railroad learns that a
rail in that track contains any of the
defects listed in the railroad’s inspec-
tion, testing, and maintenance pro-
gram, a person designated under
§299.3563 or §299.355 shall determine
whether the track may continue in use.
If the designated person determines
that the track may continue in use, op-
eration over the defective rail is not
permitted until—

(1) The rail is replaced or repaired; or

(2) The remedial action prescribed in
the inspection, testing, and mainte-
nance program is initiated.

§299.323 Continuous welded

(CWR) plan.

(a) The railroad shall have in effect
and comply with a plan that contains
written procedures which address: The
installation, adjustment, maintenance,
and inspection of CWR; and inspection
of CWR joints.

(b) The railroad shall file its CWR
plan with FRA pursuant to §299.9. The
initial CWR plan shall be filed 60 days
prior to installation of any CWR track.
The effective date of the plan is the
date the plan is filed with FRA.

(c) The railroad’s existing plan shall
remain in effect until the railroad’s
new plan is developed and filed with
FRA.

rail

§299.325 Continuous
(CWR); general.

The railroad shall comply with the
contents of the CWR plan developed
under §299.323. The plan shall contain
the following elements—

(a) Procedures for the installation
and adjustment of CWR which in-
clude—

(1) Designation of a desired rail in-
stallation temperature range for the
geographic area in which the CWR is
located;

(2) De-stressing procedures/methods
which address proper attainment of the
desired rail installation temperature
range when adjusting CWR; and

welded rail

§299.325

(3) Glued insulated or expansion joint
installation and maintenance proce-
dures.

(b) Rail anchoring, if used, or fas-
tening requirements that will provide
sufficient restraint to limit longitu-
dinal rail and crosstie movement to the
extent practical, and that specifically
address CWR rail anchoring or fas-
tening patterns on bridges, bridge ap-
proaches, and at other locations where
possible longitudinal rail and crosstie
movement associated with normally
expected trainset-induced forces—is re-
stricted.

(c) CWR joint installation and main-
tenance procedures.

(d) Procedures which specifically ad-
dress maintaining a desired rail instal-
lation temperature range when cutting
CWR including rail repairs, in-track
welding, and in conjunction with ad-
justments made in the area of tight
track, a track buckle, or a pull-apart.

(e) Procedures which control trainset
speed on CWR track when—

(1) Maintenance work, track rehabili-
tation, track construction, or any
other event occurs which disturbs the
roadbed or ballast section and reduces
the lateral or longitudinal resistance of
the track; and

(2) The difference between the rail
temperature and the rail neutral tem-
perature is in a range that causes
buckling-prone conditions to be
present at a specific location.

(f) Procedures which prescribe when
and where physical track inspections
are to be performed under extreme
temperature conditions.

(g) Scheduling and procedures for in-
spections to detect cracks and other in-
dications of potential failures in CWR
joints.

(h) The railroad shall have in effect a
comprehensive training program for
the application of these written CWR
procedures, with provisions for periodic
retraining for those individuals des-
ignated as qualified in accordance with
this subpart to supervise the installa-
tion, adjustment, and maintenance of
CWR track and to perform inspections
of CWR track.

(i) The plan shall prescribe and re-
quire compliance with recordkeeping
requirements necessary to provide an
adequate history of track constructed
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with CWR. At a minimum, these
records shall include—

(1) The rail laying temperature, loca-
tion, and date of CWR installations.
Each record shall be retained until the
rail neutral temperature has been ad-
justed; and

(2) A record of any CWR installation
or maintenance work that does not
conform to the written procedures.
Such record must include the location
of the rail and be maintained until the
CWR is brought into conformance with
such procedures.

§299.327 Rail end mismatch.

Any mismatch of rails at joints may
not be more than that prescribed by
the following table:

TABLE 1 TO §299.327

Any mismatch of rails at joints may
not be more than the following:

Track class On the tread of | On the gauge side
the rail ends of the rail ends
(mm) (mm)
6 5
4 4
2 2

§299.329 Rail joints and torch cut
rails.

(a) Each rail joint, insulated joint,
expansion joint, and compromise joint
shall be of a structurally sound design
and appropriate dimensions for the rail
on which it is applied.

(b) If a joint bar is cracked, broken,
or permits excessive vertical move-
ment of either rail when all bolts are
tight, it shall be replaced.

(c) Except for glued-insulated joints,
each joint bar shall be held in position
by track bolts tightened to allow the
joint bar to firmly support the abut-
ting rail ends. For track Classes HO to
H3 track bolts shall be tightened, as re-
quired, to allow longitudinal move-
ment of the rail in the joint to accom-
modate expansion and contraction due
to temperature variations.

(d) Except as provided in paragraph
(e) of this section, each rail shall be
bolted with at least two bolts at each
joint.

(e) Clamped joint bars may be used
for temporary repair during emergency
situations, and speed over that rail end
and the time required to replace the

49 CFR Ch. Il (10-1-24 Edition)

joint bar must not exceed the limits
specified in the inspection, testing, and
maintenance program.

(f) No rail shall have a bolt hole
which is torch cut or burned.

(g) No joint bar shall be reconfigured
by torch cutting.

(h) No rail having a torch cut or
flame cut end may be used.

§299.331 Turnouts and crossings gen-
erally.

(a) In turnouts and track crossings,
the fastenings shall be intact and
maintained to keep the components se-
curely in place. Also, each switch, frog,
and guard rail shall be kept free of ob-
structions that may interfere with the
passage of wheels. Use of rigid rail
crossings at grade is limited to track
Classes HO, H1, and H2.

(b) The track through and on each
side of track crossings and turnouts
shall be designed to restrain rail move-
ment affecting the position of switch
points and frogs.

(c) Each flangeway at turnouts shall
be at least 39 mm (1.5 inches) wide.

(d) For all turnouts and track cross-
ings, the railroad shall prepare inspec-
tion and maintenance requirements to
be included in the railroad’s inspection,
testing, and maintenance program.

§299.333 Frog guard rails and guard
faces; gauge.

The guard check and guard face
gages in frogs shall be within the lim-
its prescribed in the following table:

TABLE 1 TO §299.333

Guard check gage
The distance be-
tween the gauge
line of a frog to the
guard line * of its
guard rail or

Guard face gage
The distance be-
tween the guard

lines,!

measured across

Track class guarding face, the track at right
measured across angles to the
the track at right gauge line,2 may
angles to the not be more
gauge line,2 may than—
not be less than—

HO-H7 ..o 1,393 mm ............. 1,358 mm.

1A 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.

2A line 14 mm (0.55 inches) 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.
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§299.337

Figure 1 to § 299.333 — Guard Check and Guard Face Gage Measurement (Top View)

—

Guard
Face
Gage

Figure 2 to § 299.333 — Guard Check and Guard Face Gage Measurement (In line with

rail view)

Gward Check Gage

Guard Face Gage

LI
Fraog
§299.335 Derails.

(a) Derails shall be installed at loca-
tions where maintenance-of-way equip-
ment can access track other than Class
HO, in a configuration intended to de-
rail the un-controlled equipment away
from the mainline and at a distance
from the point of intersection with the
mainline that will not foul the dy-
namic envelope of the mainline.

(b) Each derail shall be clearly visi-
ble to railroad personnel operating rail
equipment on the affected track and to
railroad personnel working adjacent to
the affected track. When in a locked
position, a derail shall be free of any
lost motion that would allow it to be
operated without removal of the lock.

(c) Each derail shall be maintained
and function as intended.

(d) BEach derail shall be properly in-
stalled for the rail to which it is ap-
plied.

(e) If a track is equipped with a derail
it shall be in the derailing position ex-
cept as provided in the railroad’s oper-
ating rules, special instructions, or
changed to permit movement.

§299.337 Automated vehicle-based in-
spection systems.

(a) A qualifying Track Geometry
Measurement System (TGMS) and a
qualifying Track Acceleration Meas-
urement System (TAMS) shall be oper-

Giuard Rurning
Rl Rail

ated over the route at the following
frequency:

(1) For track Class H3, at least twice
per calendar year with not less than 120
days between inspections; and

(2) For track Classes H4, H5, H6, and
H7, at least twice within any 60-day pe-
riod with not less than 12 days between
inspections.

(b) The qualifying TGMS shall meet
or exceed minimum design require-
ments which specify that—

(1) Track geometry measurements
shall be taken no more than 1 meter
(3.3 feet) away from the contact point
of wheels carrying a vertical load of no
less than 4,500 kg (10,000 1b) per wheel;

(2) Track geometry measurements
shall be taken and recorded on a dis-
tance-based sampling interval not ex-
ceeding 0.60 m (2 feet), preferably 0.30
m (1 foot);

(3) Calibration procedures and param-
eters are assigned to the system which
assures that measured and recorded
values accurately represent track con-
ditions. Track geometry measurements
recorded by the system shall not differ
on repeated runs at the same site at
the same speed more than 3 mm (¥
inch); and

(4) The TGMS shall be capable of
measuring and processing the nec-
essary track geometry parameters to
determine compliance with §§299.311
and 299.315.

1325



§299.339

(c) A qualifying TAMS shall be on a
vehicle having dynamic response char-
acteristics that are representative of
other vehicles assigned to the service
and shall—

(1) Be operated at the revenue speed
profile in accordance with §299.309;

(2) Be capable of measuring and proc-
essing carbody acceleration parameters
to determine compliance with Carbody
Acceleration Limits per §299.313; and

(3) Monitor lateral and vertical accel-
erations of the carbody. The
accelerometers shall be attached to the
carbody on or under the floor of the ve-
hicle, as near the center of a bogie as
practicable.

(d) The qualifying TGMS and TAMS
shall be capable of producing, within 24
hours of the inspection, output reports
that—

(1) Provide a continuous plot, on a
constant-distance axis, of all measured
track geometry and carbody accelera-
tion parameters required in paragraph
(b) and (c) of this section;

(2) Provide an exception report con-
taining a systematic listing of all
track geometry and all acceleration
conditions which constitute an excep-
tion to the class of track over the seg-
ment surveyed.

(e) The output reports required under
paragraph (d) of this section shall con-
tain sufficient location identification
information which enables field per-
sonnel to easily locate indicated excep-
tions.

(f) Following a track inspection per-
formed by a qualifying TGMS or
TAMS, the railroad shall, institute re-
medial action for all exceptions to the
class of track in accordance with the
railroad’s inspection, testing, and
maintenance program.

(g) The railroad shall maintain for a
period of one year following an inspec-
tion performed by a qualifying TGMS
and TAMS, a copy of the plot and the
exception report for the track segment
involved, and additional records
which—

(1) Specify the date the inspection
was made and the track segment in-
volved; and,

(2) Specify the location, remedial ac-
tion taken, and the date thereof, for all
listed exceptions to the class.

49 CFR Ch. Il (10-1-24 Edition)

§299.339 Daily sweeper inspection.

A sweeper vehicle shall be operated
each morning after the overnight
maintenance over all tracks except
track Class H2 in stations, prior to
commencing revenue service over that
track. The sweeper vehicle shall oper-
ate at a speed no greater than 120 km/
h (75 mph) to conduct a visual inspec-
tion to ensure the right-of-way is clear
of obstacles within the clearance enve-
lope and to identify conditions that
could cause accidents, and shall have a
minimum clearance of no less than 35
mm above top of rail.

§299.341 Inspection of rail in service.

(a) Prior to revenue service the rail-
road shall submit written procedures
for the inspection of rails in accord-
ance with the inspection, testing, and
maintenance program.

(b) On track Classes H4 to H7, and H2
within stations, a continuous search
for internal defects shall be made of all
rail within 180 days after initiation of
revenue service and, thereafter, at
least annually, with not less than 240
days between inspections.

(c) Each defective rail shall be
marked with a highly visible marking
on both sides of the rail.

(d) Inspection equipment shall be ca-
pable of detecting defects between
joint bars and within the area enclosed
by joint bars.

(e) If the person assigned to operate
the rail defect detection equipment
being used determines that, due to rail
surface conditions, a valid search for
internal defects could not be made over
a particular length of track, the test
on that particular length of track can-
not be considered as a search for inter-
nal defects under this section.

(f) When the railroad learns, through
inspection or otherwise, that a rail in
that track contains any of the defects
in accordance with §299.321, a qualified
individual designated under §299.353 or
§299.355 shall determine whether or not
the track may continue in use. If the
qualified individual so designated de-
termines that the track may continue
in use, operation over the defective rail
is not permitted until—

(1) The rail is replaced; or

(2) The remedial action as prescribed
in §299.321 has been taken.

1326



Federal Railroad Administration, DOT

(g) The person assigned to operate
the rail defect detection equipment
must be a qualified operator as defined
in this subpart and have demonstrated
proficiency in the rail flaw detection
process for each type of equipment the
operator is assigned.

§299.343 Initial inspection of new rail
and welds.

(a) The railroad shall provide for the
initial inspection of newly manufac-
tured rail, and for initial inspection of
new welds made in either new or used
rail. The railroad may demonstrate
compliance with this section by pro-
viding for—

(1) Mill inspection. A continuous in-
spection at the rail manufacturer’s
mill shall constitute compliance with
the requirement for initial inspection
of new rail, provided that the inspec-
tion equipment meets the applicable
requirements as specified under the
railroad’s inspection, testing, and
maintenance program and §299.321. The
railroad shall obtain a copy of the
manufacturer’s report of inspection
and retain it as a record until the rail
receives its first scheduled inspection
under §299.341;

(2) Welding plant inspection. A contin-
uous inspection at a welding plant, if
conducted in accordance with the pro-
visions of paragraph (a)(1) of this sec-
tion, and accompanied by a plant oper-
ator’s report of inspection which is re-
tained as a record by the railroad, shall
constitute compliance with the re-
quirements for initial inspection of
new rail and plant welds, or of new
plant welds made in used rail; and

(3) Inspection of field welds. Initial in-
spection of new field welds, either
those joining the ends of CWR strings
or those made for isolated repairs,
shall be conducted before the start of
revenue service in accordance with the
railroad’s inspection, testing, and
maintenance program. The initial in-
spection may be conducted by means of
portable test equipment. The railroad
shall retain a record of such inspec-
tions until the welds receive their first
scheduled inspection under §299.341.

(b) Each defective rail found during
inspections conducted under paragraph
(a)(3) of this section shall be marked
with highly visible markings on both

§299.345

sides of the rail and the appropriate re-
medial action as set forth in §299.341
will apply.

§299.345
way.

(a) General. All track shall be vis-
ually inspected in accordance with the
schedule prescribed in paragraph (c) of
this section by an individual qualified
under this subpart. The visual inspec-
tion shall be conducted in accordance
with the requirements set forth in the
inspection, testing, and maintenance
program under subpart G of this part.

(b) Inspection types and frequency—i(1)
Safe walkway inspection. Except for
track located inside trainset mainte-
nance facilities and MOW yards and the
associated portions of the right-of-way,
the right-of-way and all track shall be
inspected from the safe walkway dur-
ing daytime hours, in accordance with
the following conditions:

(i) Ballasted track shall be inspected
at least once every two weeks, with a
minimum of six calendar days in be-
tween inspections.

(ii) Non-ballasted track shall be in-
spected at least once every four weeks,
with a minimum of twelve calendar
days in between inspections.

(iii) No two consecutive visual in-
spections from the safe walkway shall
be performed from the same safe walk-
way. Safe walkway inspections shall
alternate between safe walkways on
each side of the right-of-way.

(iv) In stations, the safe walkway in-
spection may be performed from either
the safe walkway or the station plat-
form.

(v) An additional on-track visual in-
spection conducted during mainte-
nance hours under paragraph (b)(2) of
this section performed in place of a vis-
ual inspection from the safe walkway
under paragraph (b)(1) of this section
will satisfy the visual inspection re-
quirement of paragraph (b)(1) of this
section. However, a safe walkway vis-
ual inspection performed under para-
graph (b)(1) of this section cannot re-
place an on-track visual inspection
conducted during maintenance hours
under paragraph (b)(2) of this section.

(vi) Except for paragraph (b)(1)(v) of
this section, inspections performed
under paragraph (b)(1) of this section

Visual inspections; right of
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shall not occur during the same week
as inspections performed under para-
graph (b)(2) of this section.

(vii) In the event a safe walkway vis-
ual inspection is not possible on a
given day due to extreme weather, the
inspection may be conducted from the
cab of a trainset or as an on-track vis-
ual inspection on that day in accord-
ance with the inspection, testing, and
maintenance program.

(2) On-track inspections, other than
trainset maintenance facilities and MOW
yards. Except for track located inside
trainset maintenance facilities and
MOW yards and the associated portions
of the right-of-way, on-track visual in-
spections, conducted on foot during
maintenance hours, shall be performed
on all track in accordance with the fol-
lowing conditions:

(i) Ballasted track shall be inspected
at least once every two weeks, with a
minimum of six calendar days in be-
tween inspections.

(ii) Non-ballasted track shall be in-
spected at least once every four weeks,
with a minimum of twelve calendar
days in between inspections.

(iii) Turn-outs and track crossings on
ballasted track shall be inspected at
least once a week, with a minimum of
three calendar days in between inspec-
tions.

(iv) Turn-outs and track crossings on
non-ballasted track shall be inspected
at least once every two weeks, with a
minimum of six calendar days in be-
tween inspections.

(3) On-track inspections; trainset main-
tenance facilities and MOW yards. For
track located inside trainset mainte-
nance facilities and MOW yards and the
associated portions of the right-of-way,
including turn-outs and track cross-
ings, on-track visual inspections, con-
ducted on foot, shall be performed on
all track in accordance with the fol-
lowing conditions:

(i) Ballasted track shall be inspected
at least once during any 60-day period,
with a minimum of twelve calendar
days in between inspections.

(ii) Non-ballasted track shall be in-
spected at least once within any 120-
day period, with a minimum of twenty-
four calendar days in between inspec-
tions.
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(iii) On-track safety shall be estab-
lished in accordance with 49 CFR part
214 of this chapter, except for 49 CFR
214.339.

(4) Visual inspections from trainset cab.
Visual inspections from trainset cab
shall be performed for the right-of-way
and track for track Class H3 and above,
except for track leading to a trainset
maintenance facility, at least twice
weekly with a minimum of two cal-
endar days between inspections.

(c) If a deviation from the require-
ments of this subpart is found during
the visual inspection, remedial action
shall be initiated immediately in ac-
cordance with the railroad’s inspec-
tion, testing, and maintenance pro-
gram required under subpart G of this
part.

§299.347 Special inspections.

(a) In the event of fire, flood, severe
storm, temperature extremes, or other
occurrence which might have damaged
track structure, a special inspection
shall be made of the track and right-of-
way involved as soon as possible after
the occurrence, prior to the operation
of any trainset over that track.

(b) Should a trainset be between sta-
tions when an event such as those de-
scribed in paragraph (a) of this section
occurs, that trainset may proceed to
the next forward station at restricted
speed, in accordance with the railroad’s
operating rules and inspection, testing,
and maintenance program.

§299.349 Inspection records.

(a) The railroad shall keep a record of
each inspection required to be per-
formed on that track under this sub-
part.

(b) Except as provided in paragraph
(f) of this section, each record of an in-
spection under §§299.3256 and 299.345
shall be prepared on the day the inspec-
tion is made and signed by the person
making the inspection.

(c) Records shall specify the track in-
spected, date of inspection, location,
and nature of any deviation from the
requirements of this part, name of
qualified individual who made the in-
spection, and the remedial action, if
any, taken by the person making the
inspection.
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(d) Rail inspection records shall
specify the date of inspection, the loca-
tion and nature of any internal defects
found, name of qualified individual who
made the inspection, the remedial ac-
tion taken and the date thereof, and
the location of any intervals of track
not tested pursuant to §299.341 of this
part. The railroad shall retain a rail in-
spection record for at least two years
after the inspection and for one year
after remedial action is taken.

(e) The railroad shall make inspec-
tion records required by this section
available for inspection and copying by
the FRA.

(f) For purposes of compliance with
the requirements of this section, the
railroad may maintain and transfer

records through electronic trans-
mission, storage, and retrieval pro-
vided that—

(1) The electronic system is compli-
ant with the requirements of §299.11;

(2) The electronic storage of each
record shall be initiated by the person
making the inspection within 24 hours
following the completion of that in-
spection; and

(3) Track inspection records shall be
kept available to persons who per-
formed the inspection and to persons
performing subsequent inspections.

(g) Each track/vehicle performance
record required under §299.337 shall be
made available for inspection and
copying by the FRA.

§299.351 Qualifications for track
maintenance and inspection per-
sonnel.

(a) General. The railroad shall des-
ignate qualified individuals responsible
for the maintenance and inspection of
track in compliance with the safety re-
quirements prescribed in this subpart.
Each designated individual, including
contractors and their employees, must
meet the minimum qualifications set
forth in this subpart.

(b) Recordkeeping. In addition to the
requirements contained in §243.203 of
this chapter, the railroad shall also
maintain, with respect to the designa-
tion of individuals under this subpart,
the track inspection records made by
each individual as required by §299.349.

§299.355

§299.353 Personnel qualified to super-
vise track restoration and renewal.

Each individual designated to super-
vise restorations and renewals of track,
shall have—

(a) Successfully completed a course
offered by the employer or by a college
level engineering program, supbple-
mented by special on-the-job training
emphasizing the techniques to be em-
ployed in the supervision, restoration,
and renewal of high-speed track;

(b) Demonstrated to the railroad, at
least once per calendar year, that the
individual—

(1) Knows and understands the re-
quirements of this subpart that apply
to the restoration and renewal of the
track for which he or she is respon-
sible;

(2) Can detect deviations from those
requirements; and

(3) Can prescribe appropriate reme-
dial action to correct or safely com-
pensate for those deviations.

(c) Written authorization from the
railroad or the employer to prescribe
remedial actions to correct or safely
compensate for deviations from the re-
quirements of this subpart and shall
have successfully completed a recorded
examination on this subpart as part of
the qualification process.

§299.355 Personnel qualified to in-
spect track.

Each individual designated to inspect
track for defects, shall have—

(a) Successfully completed a course
offered by the railroad or by a college
level engineering program, supple-
mented by special on-the-job training
emphasizing the techniques to be em-
ployed in the inspection of high-speed
track;

(b) Demonstrated to the railroad, at
least once per calendar year, that the
individual—

(1) Knows and understands the re-
quirements of this subpart that apply
to the inspection of the track for which
he or she is responsible;

(2) Can detect deviations from those
requirements; and

(3) Can prescribe appropriate reme-
dial action to correct or safely com-
pensate for those deviations.

(c) Written authorization from the
railroad or the employer to prescribe
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remedial actions to correct or safely
compensate for deviations from the re-
quirements in this subpart and shall
have successfully completed a recorded
examination on this subpart as part of
the qualification process.

§299.357 Personnel qualified to in-
spect and restore continuous weld-
ed rail.

Individuals designated under §299.353
or 299.355 that inspect continuous weld-
ed rail (CWR) or supervise the installa-
tion, adjustment, and maintenance of
CWR in accordance with the written
procedures established by the railroad
shall have—

(a) Current qualifications under ei-
ther §299.353 or 299.355;

(b) Successfully completed a training
course of at least eight hours duration
specifically developed for the applica-
tion of written CWR procedures issued
by the railroad;

(c) Demonstrated to the railroad that
the individual—

(1) Knows and understands the re-
quirements of those written CWR pro-
cedures;

(2) Can detect deviations from those
requirements; and

(3) Can prescribe appropriate reme-
dial action to correct or compensate
for those deviations safely.

(d) Written authorization from the
railroad or the employer to prescribe
remedial actions to correct or safely
compensate for deviations from the re-
quirements in those procedures and
must have successfully completed a re-
corded examination on those proce-
dures as part of the qualification proc-
ess. The recorded examination may be
written, or in the form of a computer
file with the results of an interactive
training course.

Subpart D—Rolling Stock

§299.401 Clearance requirements.

(a) General. The rolling stock shall be
designed to meet all applicable clear-
ance requirements of the railroad. The
railroad shall make its clearance dia-
grams available to FRA upon request.

(b) Clearance above top of rail. No part
or appliance of a trainset except the
wheels, sander tips, wheel guards, and
other components designed to be in the
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path of the wheel (i.e., above the rail
and aligned inside the wheel width
path) may be less than 60 mm (2.36
inches) above the top of rail.

(c) Obstacle deflector. The leading end
of a trainset shall be equipped with an
obstacle deflector that extends across
both rails of the track. The minimum
clearance above the rail of the obstacle
deflector shall be 76 mm (3 inches), and
the maximum clearance shall be 229
mm (9 inches).

(d) Flerible wheel guards. The lead
axle of a trainset shall be equipped
with flexible wheel guards mounted on
the bogie below the primary suspension
with a maximum clearance above the
rail of 15 mm (0.59 inches).

§299.403 Trainset structure.

(a) Occupied volume integrity. To dem-
onstrate resistance to loss of occupied
volume, the trainsets shall comply
with both the compression load re-
quirement in paragraph (b) of this sec-
tion and the dynamic collision require-
ments in paragraph (c¢) of this section.

(b) Compression load requirement. The
end compression load shall be applied
to the vehicle as defined in JIS E
7105:2006(E) as amended by JIS E
7105:2011(E) (all incorporated by ref-
erence, see §299.17), with an end load
magnitude no less than 980 kN (220,300
1bf) without permanent deformation of
the occupied volume.

(c) Dynamic collision scenario. In addi-
tion to the requirements of paragraph
(b) of this section, occupied volume in-
tegrity shall also be demonstrated for
the trainset through an evaluation of a
dynamic collision scenario in which a
moving trainset impacts a proxy object
under the following conditions:

(1) The initially-moving trainset is
made up of the equipment undergoing
evaluation at its AWO0 ready-to-run
weight.

(2) The scenario shall be evaluated on
tangent, level track.

(3) The trainset shall have an initial
velocity of 32 km/h (20 mph) and shall
not be braked.

(4) The proxy object shall have the
following characteristics:

(i) The object shall be a solid circular
cylinder that weighs 6350 kg (14,000
pounds);
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(ii) The object shall have a width of
914 mm (36 inches) and a diameter of
1219 mm (48 inches);

(iii) The axis of the cylinder shall be
perpendicular to the direction of
trainset motion and parallel to the
ground; and

(iv) The center of the object shall be
located 762 mm (30 inches) above the
top of the underframe.

(5) Two collision configurations shall
be evaluated.

(i) The center of the object shall be
located 483 mm (19 inches) from the
longitudinal centerline of the trainset;
and

(ii) The center of the object shall be
aligned with the side of the cab car at
the point of maximum width.

(6) The model used to demonstrate
compliance with the dynamic collision
requirements must be validated. Model
validation shall be demonstrated and
submitted to FRA for review and ap-
proval.

() As a result of the impact de-
scribed in paragraphs (¢)(5)(i) and (ii) of
this section—

(i) One of the following two condi-
tions must be met for the occupied vol-
ume:

(A) There shall be no more than 254
mm (10 inches) of longitudinal perma-
nent deformation; or

(B) Global vehicle shortening shall
not exceed 1 percent over any 4.6 m (15-
feet) length of occupied volume.

(ii) Compliance with each of the fol-
lowing conditions shall also be dem-
onstrated for the cab after the impact:

(A) BEach seat provided for an em-
ployee regularly assigned to occupy the
cab, and any floor-mounted seat in the
cab, shall maintain a survival space
where there is no intrusion for a min-
imum of 305 mm (12 inches) from each
edge of the seat. Walls or other items
originally within this defined space
shall not further intrude more than 38
mm (1.5 inches) towards the seat under
evaluation.

(B) There shall be a clear exit path
for the occupants of the cab;

(C) The vertical height of the cab
(floor to ceiling) shall not be reduced
by more than 20 percent; and

(D) The operating console shall not
have moved closer to the driver’s seat
by more than 51 mm (2 inches).

§299.403

(d) Equipment override. (1) Using the
dynamic collision scenarios described
in paragraph (c) of this section, and
with all units in the trainset posi-
tioned at their nominal running
heights, the anti-climbing performance
shall be evaluated for each of the fol-
lowing sets of initial conditions:

(2) For the initial conditions speci-
fied in paragraphs (c)(1) through (3) of
this section, compliance with the fol-
lowing conditions shall be dem-
onstrated after a dynamic impact:

(i) The relative difference in ele-
vation between the underframes of the
connected equipment shall not change
by more than 102 mm (4 inches); and

(ii) The tread of any wheel of the
trainset shall not rise above the top of
rail by more than 102 mm (4 inches).

(e) Roof and side structure integrity. To
demonstrate roof and side structure in-
tegrity, each passenger car shall com-
ply with the following:

(1) Rollover strength. (i) Each pas-
senger car shall be designed to rest on
its side and be uniformly supported at
the top and bottom cords of the vehicle
side. The allowable stress in the struc-
tural members of the occupied volumes
for this condition shall be one-half
yield or one-half the critical buckling
stress, whichever is less. Local yielding
to the outer skin of the passenger car
is allowed provided that the resulting
deformations in no way intrude upon
the occupied volume of the car.

(ii) Each passenger car shall also be
designed to rest on its roof so that any
damage in occupied areas is limited to
roof extrusions. Other than roof
extrusions, the allowable stress in the
structural members of the occupied
volumes for this condition shall be one-
half yield or one-half the critical buck-
ling stress, whichever is less. Local
yielding to the outer skin, including
the floor structure, of the car is al-
lowed provided that the resulting de-
formations in no way intrude upon the
occupied volume of the car. Deforma-
tion to the roof extrusions is allowed
to the extent necessary to permit the
vehicle to be supported directly on the
top chords of the sides and ends.

(2) Side structure. (i) The sum of the
section moduli about a longitudinal
axis, taken at the weakest horizontal
section between the side sill and roof,
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of the extrusions on each side of the
car located between the inside edge of
the doors shall be not less than 3.95 x
105 mm3 (24.1 in3).

(ii) The sum of the section moduli
about a transverse axis, taken at the
weakest horizontal section on each side
of the car located between body corners
shall be not less than 2.64 x 105 mm3
(16.1 in3).

(iii) The minimum section moduli or
thicknesses specified in paragraph
(£)(2)(1) of this section shall be adjusted
in proportion to the ratio of the yield
strength of the material used to a
value of 172 MPa (25 ksi).

(iv) The combined thickness of the
skin of the side structure extrusions
shall not be less than 3 mm (0.125 inch)
nominal thickness. The thicknesses
shall be adjusted in proportion to the
ratio of the yield strength of the mate-
rial used to a value of 172 MPa (25 ksi).

(f) Bogie-to-carbody attachment. (1)
The bogie-to-carbody attachment shall
utilize the service-proven design as
used on the N700.

(2) The bogie shall be securely at-
tached to the carbody and designed to
operate without failure under the oper-
ating conditions of the railroad, includ-
ing expected mechanical shocks and vi-
brations.

§299.405 Trainset interiors.

(a) Interior fittings. Interior fittings of
trainsets shall be—

(1) Securely attached and designed to
operate without failure under the con-
ditions typically found in passenger
rail equipment including expected me-
chanical vibrations, and shock.

(2) To the extent possible, all interior
fittings shall be recessed or flush
mounted. Corners and/or sharp edges
shall be either avoided or padded to
mitigate the consequence of impact
with such surfaces.
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(b) Luggage stowage. (1) Luggage
stowage racks shall slope downward in
the outboard direction at a minimum
ratio of 1:8 with respect to a horizontal
plane to provide lateral restraint for
stowed articles.

(2) Luggage stowage compartments
shall provide longitudinal restraint for
stowed articles.

§299.407

(a) General. The railroad shall install
glazing systems compliant with the re-
quirements defined in this section.

(b) Trainset glazing; end-facing. (1)
Each end-facing exterior window of the
trainset shall comply with the require-
ments for large object and ballistic im-
pact scenarios as defined in this sec-
tion.

(2) Each end-facing exterior window
of the trainset shall demonstrate com-
pliance with the following require-
ments for the large object impact test.

(i) The glazing article shall be im-
pacted with a cylindrical projectile
that complies with the following design
specifications as depicted in Figure 1
to paragraph (b)(2)(i)(D) of this section:

(A) The projectile shall be con-
structed of aluminum alloy such as ISO
6362-2:1990, grade 2017A, or its dem-
onstrated equivalent;

(B) The projectile end cap shall be
made of steel;

(C) The projectile assembly shall
weigh 1 kilogram (kg) (—0, +0.020 kg) or
2.2 1bs (-0, +0.044 1bs) and shall have a
hemispherical tip. Material may be re-
moved from the interior of the alu-
minum portion to adjust the projectile
mass according to the prescribed toler-
ance. The hemispherical tip shall have
a milled surface with 1 mm (0.04 inches)
grooves; and

(D) The projectile shall have an over-
all diameter of 94 mm (3.7 inches) with
a nominal internal diameter of 70 mm
(2.76 inches).

Glazing.
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§299.407

Figure 1 to paragraph (b)(2)(i)(D) - Large Object Glazing Test Projectile
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(ii) The test of the glazing article
shall be deemed satisfactory if the test
projectile does not penetrate the glaz-
ing article, the glazing article remains
in its frame, and the witness plate is
not marked by spall.

(iii) A new projectile shall be used for
each test.

(iv) The glazing article to be tested
shall be that which has the smallest

projectile in aheminum alloy (150 §3562-2:1200, grade 2017A)

area for each design type. For the test,
the glazing article shall be fixed in a
frame of the same construction as that
mounted on the vehicle.

(v) A minimum of four tests shall be
conducted and all must be deemed sat-
isfactory. Two tests shall be conducted
with the complete glazing article at 0
°C £ 0.5 °C (32 °F + 0.9 °F) and two tests
shall be conducted with the complete
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glazing article at 20 °C + 5 °C (68 °F + 9
°F'). For the tests to be valid it shall be
demonstrated that the core tempera-
ture of the complete glazing article
during each test is within the required
temperature range.

(vi) The test glazing article shall be
mounted at the same angle relative to
the projectile path as it will be to the
direction of travel when mounted on
the vehicle.

(vii) The projectile’s impact velocity
shall equal the maximum operating
speed of the trainset plus 160 km/h (100
mph). The projectile velocity shall be
measured within 4 m (13 feet) of the
point of impact.

(viii) The point of impact shall be at
the geometrical center of the glazing
article.

(3) Representative samples for large
object impact testing of large end-fac-
ing cab glazing articles may be used,
instead of the actual design size pro-
vided that the following conditions are
met:

(i) Testing of glazing articles having
dimensions greater than 1,000 mm by
700 mm (39.4 by 27.6 inches), excluding
framing, may be performed using a flat
sample having the same composition as
the glazing article for which compli-
ance is to be demonstrated. The glazing
manufacturer shall provide documenta-
tion containing its technical justifica-
tion that testing a flat sample is suffi-
cient to verify compliance of the glaz-
ing article with the requirements of
this paragraph.

(ii) Flat sample testing is permitted
only if no surface of the full-size glaz-
ing article contains curvature whose
radius is less than 2,500 mm (98 inches);
and when a complete, finished, glazing
article is laid (convex side uppermost)
on a flat horizontal surface, the dis-
tance, (measured perpendicularly to
the flat surface) between the flat sur-
face and the inside face of the glazing
article is not greater than 200 mm (8
inches).

(4) End-facing glazing shall dem-
onstrate sufficient resistance to
spalling, as verified by the large im-
pact projectile test under the following
conditions:

(i) An annealed aluminum witness
plate of maximum thickness 0.15 mm
(0.006 inches) and of dimension 500 mm
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by 500 mm (19.7 by 19.7 inches) is placed
vertically behind the sample under
test, at a horizontal distance of 500 mm
(19.7 inches) from the point of impact
in the direction of travel of the projec-
tile or the distance between the point
of impact of the projectile and the lo-
cation of the driver’s eyes in the driv-
er’s normal operating position, which-
ever is less. The center of the witness
plate is aligned with the point of im-
pact.

(ii) Spalling performance shall be
deemed satisfactory if the aluminum
witness plate is not marked.

(iii) For the purposes of this part,
materials used specifically to protect
the cab occupants from spall (i.e., spall
shields) shall not be required to meet
the flammability and smoke emission
performance requirements of §299.413.

(5) Each end-facing exterior window
in a cab shall, at a minimum, provide
ballistic penetration resistance that
meets the requirements of appendix A
to part 223 of this chapter.

(c) Trainset glacing; side-facing. Ex-
cept as provided in paragraph (d) of
this section, each side-facing exterior
window in a trainset shall comply with
the requirements for Type II glazing as
defined in part 223 of this chapter or
other alternative standard approved by
FRA.

(d) Side-facing breakable glazing. A
side-facing exterior window intended to
be breakable and serve as an emer-
gency egress window may comply with
an alternative standard approved for
use by FRA under §299.15.

(e) Certification of Glacing Materials.
Glazing materials shall be certified in
accordance with the following proce-
dures:

(1) Each manufacturer that provides
glazing materials, intended by the
manufacturer for use in achieving com-
pliance with the requirements of this
subpart, shall certify that each type of
glazing material being supplied for this
purpose has been successfully tested in
accordance with this section and that
test verification data are available to
the railroad or to FRA upon request.

(2) Tests performed on glazing mate-
rials for compliance with this part
shall be conducted by either—

(i) An independent third party (lab,
facility, underwriter); or

1334



Federal Railroad Administration, DOT

(ii) The glazing manufacturer, pro-
viding FRA with the opportunity to
witness all tests by written notice, a
minimum of 30 days prior to testing.

(3) Any glazing material certified to
meet the requirements of this part
shall be re-certified if any change is
made to the glazing that may affect its
mechanical properties or its mounting
arrangement on the vehicle.

(4) All certification/re-certification
documentation shall be made available
to FRA upon request. The test
verification data shall contain all per-
tinent original data logs and docu-
mentation that the selection of mate-
rial samples, test set-ups, test meas-
uring devices, and test procedures were
performed by qualified individuals
using recognized and acceptable prac-
tices and in accordance with this sec-
tion.

(5) Glazing shall be marked in the fol-
lowing manner:

(i) Each end-facing exterior window
in a cab shall be permanently marked,
prior to installation, in such a manner
that the marking is clearly visible
after the material has been installed.
The marking shall include:

(A) The words “FRA TYPE IHS” to
indicate that the material meets the
requirements specified in paragraph (b)
of this section;

(B) The manufacturer of the mate-
rial; and

(C) The type or brand identification
of the material.

(ii) Bach side-facing exterior window
in a trainset shall be permanently
marked, prior to installation, in such a
manner that the marking is clearly
visible after the material has been in-
stalled. The marking shall include:

(A) The words “FRA TYPE II” to in-
dicate that the material meets the re-
quirements specified in paragraph (c)
of this section;

(B) The manufacturer of the mate-
rial; and

(C) The type or brand identification
of the material.

(f) Glazing securement. Each exterior
window shall remain in place when sub-
jected to—

(1) The forces due to air pressure dif-
ferences caused when two trainsets
pass at the minimum separation for
two adjacent tracks, while traveling in

§299.409
opposite directions, each trainset trav-
eling at the maximum approved
trainset speed in accordance with

§299.609(g); and

(2) The impact forces that the exte-
rior window is required to resist as
specified in this section.

§299.409 Brake system.

(a) General. The railroad shall dem-
onstrate through analysis and testing
the maximum safe operating speed for
its trainsets that results in no thermal
damage to equipment or infrastructure
during normal operation of the brake
system.

(b) Minimum performance requirement
for brake system. Bach trainset’s brake
system, under the worst-case adhesion
conditions as defined by the railroad,
shall be capable of stopping the
trainset from its maximum operating
speed within the signal spacing exist-
ing on the track over which the
trainset is operating.

(c) Urgent brake system. A trainset
shall be provided with an urgent brake
application feature that produces an ir-
retrievable stop. An urgent brake ap-
plication shall be available at any
time, and shall be initiated by an unin-
tentional parting of the trainset or by
the trainset crew from the conductor
rooms.

(d) Application/release indication. The
brake system shall be designed so that
an inspector may determine whether
the brake system is functioning prop-
erly without being placed in a dan-
gerous position on, under or between
the equipment. This determination
may be made through automated moni-
toring system that utilizes sensors to
verify that the brakes have been ap-
plied and released.

(e) Passenger brake alarm. (1) A means
to initiate a passenger brake alarm
shall be provided at two locations in
each unit of a trainset. The words
“Passenger Brake Alarm’’ shall be leg-
ibly stenciled or marked on each device
or on an adjacent badge plate.

(2) All passenger brake alarms shall
be installed so as to prevent accidental
activation.
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(3) When a passenger brake alarm is
activated, it shall initiate an emer-
gency brake application. The emer-
gency brake application can be over-
ridden by the driver so that the
trainset can be stopped at a safe loca-
tion.

(4) To retrieve the emergency brake
application described in paragraph
(e)(3) of this section, the driver must
activate appropriate controls to issue a
command for brake application as
specified in the railroad’s operating
rules.

(f) Degraded brake system performance.
The following requirements address de-
graded brake system performance on
the railroad’s high-speed trainsets—

(1) Loss of power or failure of regen-
erative brake shall not result in ex-
ceeding the allowable stopping dis-
tance as defined by the railroad;

(2) The available friction braking
shall be adequate to stop the trainset
safely under the operating conditions
defined by the railroad;

(3) The operational status of the
trainset brake system shall be dis-
played for the driver in the operating
cab; and

(4) Under §299.607(b)(5), the railroad
shall demonstrate through analysis
and testing the maximum speed for
safely operating its trainsets using
only the friction brake system with no
thermal damage to equipment or infra-
structure. The analysis and testing
shall also determine the maximum safe
operating speed for various percentages
of operative friction brakes.

(g8) Main reservoir system. The main
reservoirs in a trainset shall be de-
signed and tested to meet the require-
ments set forth in JIS B 8265:2010(E)
(incorporated by reference, see §299.17).
Reservoirs shall be certified based on
their size and volume requirements.

(h) Main reservoir tests. Prior to ini-
tial installation, each main reservoir
shall be subjected to a pneumatic or
hydrostatic pressure test based on the
maximum working pressure defined in
paragraph (g) of this section unless
otherwise established by the railroad’s
mechanical officer. Records of the test
date, location, and pressure shall be
maintained by the railroad for the life
of the equipment. Periodic inspection
requirements for main reservoirs shall
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be defined in the railroad’s inspection,
testing, and maintenance program re-
quired under §299.445.

(i) Brake gauges. All mechanical
gauges and all devices providing elec-
tronic indication of air pressure that
are used by the driver to aid in the con-
trol or braking of a trainset shall be lo-
cated so that they can be conveniently
read from the driver’s normal position
during operation of the trainset.

(j) Brake application/release. (1) Brake
actuators shall be designed to provide
brake pad clearance when the brakes
are released.

(2) The minimum brake cylinder
pressure shall be established to provide
adequate adjustment from minimum
service to emergency for proper
trainset operation.

(k) Leakage. The method of inspec-
tion for main reservoir pipe and brake
cylinder pipe leakage shall be pre-
scribed in the railroad’s inspection,
testing, and maintenance program re-
quired by §299.445.

(1) Slide alarm. (1) A trainset shall be
equipped with an adhesion control sys-
tem designed to automatically adjust
the braking force on each wheel to pre-
vent sliding during braking.

(2) A wheel slide alarm that is visual
or audible, or both, shall alert the driv-
er in the operating cab to wheel-slide
conditions on any axle of the trainset.

(3) Operating restrictions for a
trainset with wheel slide protection de-
vices that are not functioning as in-
tended shall be defined by the railroad
under its requirements for movement
of defective equipment required by
§299.447, and within the railroad’s oper-
ating rules, as appropriate.

(m) Monitoring and diagnostic system.
Each trainset shall be equipped with a
monitoring and diagnostic system that
is designed to assess the functionality
of the brake system for the entire
trainset automatically. Details of the
system operation and the method of
communication of brake system
functionality prior to the dispatch of
the trainset shall be described in detail
in the railroad’s Operating Rules and
inspection, testing, and maintenance
program required by §299.445.

(n) Trainset securement. Bach trainset
shall be equipped with a means of se-
curing the equipment, independent of
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the friction brake, on the grade condi-
tion defined by the railroad. The rail-
road’s operating rules shall define pro-
cedures for trainset securement and
the railroad shall demonstrate that
these procedures effectively secure the
equipment in accordance with
§299.607(b)(5).

(0) Rescue operation; brake system. A
trainset’s brake system shall be de-
signed so as to allow a rescue vehicle
or trainset to control its brakes when
the trainset is disabled.

§299.411 Bogies and suspension sys-
tem.

(a) Wheel climb. (1) Suspension sys-
tems 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. These re-
quirements shall be met—

(i) In all operating environments, and
under all track conditions and loading
conditions as determined by the rail-
road; and

(ii) At all track speeds and over all
track qualities consistent with the re-
quirements in subpart C of this part,
up to the maximum trainset speed and
maximum cant deficiency of the equip-
ment in accordance with §299.609(g).

(2) All passenger equipment shall
meet the safety performance standards
for suspension systems contained in
§299.609(h). In particular—

(i) Vehicle/track system qualification.
All trainsets shall demonstrate safe op-
eration during vehicle/track system
qualification in accordance with
§299.609 and is subject to the require-
ments of §299.315.

(ii) Revenue service operation. All pas-
senger equipment in service is subject
to the requirements of §299.315.

(b) Lateral accelerations. The trainsets
shall not operate under conditions that
result in a steady-state lateral accel-
eration greater than 0.156g, as measured
parallel to the car floor inside the pas-
senger compartment.

(c) Journal bearing overheat sensors.
Bearing overheat sensors shall be pro-
vided on all journal bearings on each
trainset.

§299.413

§299.413 Fire safety.

(a) General. All materials used in con-
structing the interior of the trainset
shall meet the flammability and smoke
emission characteristics and testing
standards contained in appendix B to
part 238 of this chapter. For purposes of
this section, the interior of the
trainset includes walls, floors, ceilings,
seats, doors, windows, electrical con-
duits, air ducts, and any other internal
equipment.

(b) Certification. The railroad shall re-
quire certification that a representa-
tive sample of combustible materials
to be—

(1) Used in constructing a passenger
car or a cab, or

(2) Introduced in a passenger car or a
cab, as part of any kind of rebuild, re-
furbishment, or overhaul of the car or
cab, has been tested by a recognized
independent testing laboratory and
that the results show the representa-
tive sample complies with the require-
ments of paragraph (a) of this section
at the time it was tested.

(c) Fire safety analysis. The railroad
shall ensure that fire safety consider-
ations and features in the design of the
trainsets reduce the risk of personal in-
jury caused by fire to an acceptable
level in its operating environment
using a formal safety methodology. To
this end, the railroad shall complete a
written fire safety analysis for the pas-
senger equipment being procured. In
conducting the analysis, the railroad
shall—

(1) Identify, analyze, and prioritize
the fire hazards inherent in the design
of the equipment.

(2) 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 con-
sider include potential ignition
sources; the type, quantity, and loca-
tion of the materials; and availability
of rapid and safe egress to the exterior
of the equipment under conditions se-
cure from fire, smoke, and other haz-
ards.

(3) Reasonably ensure that a ventila-
tion system in the equipment does not
contribute to the lethality of a fire.
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(4) Identify in writing any trainset
component that is a risk of initiating
fire and which requires overheat pro-
tection. An overheat detector shall be
installed in any component when the
analysis determines that an overheat
detector is necessary.

(5) Identify in writing any unoccu-
pied trainset compartment that con-
tains 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. A fire or smoke detector
shall be installed in any unoccupied
compartment when the analysis deter-
mines that such equipment is nec-
essary to ensure sufficient time for the
safe evacuation of passengers and crew-
members from the trainset. For pur-
poses of this section, an unoccupied
trainset compartment means any part
of the equipment structure that is not
normally occupied during operation of
the trainset, including a closet, bag-
gage compartment, food pantry, etc.

(6) 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 required by
§239.101 of this chapter, 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 extin-
guishers are needed, such shall be in-
stalled.

(7) Analyze the benefit provided by
including a fixed, automatic fire-sup-
pression system in any unoccupied
trainset compartment that contains
equipment or material that poses a fire
hazard, and determine the proper type
and size of the automatic fire-suppres-
sion system for each such location. A
fixed, automatic fire-suppression sys-
tem shall be installed in any unoccu-
pied compartment when the analysis
determines that such equipment is
practical and necessary to ensure suffi-
cient time for the safe evacuation of
passengers and crewmembers from the
trainset.

(8) Explain how safety issues are re-
solved in the design of the equipment
and selection of materials to reduce
the risk of each fire hazard.
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(9) Describe the analysis and testing
necessary to demonstrate that the fire
protection approach taken in the de-
sign of the equipment and selection of
materials meets the fire protection re-
quirements of this part.

(d) Inspection, testing, and mainte-
nance. The railroad shall develop and
adopt written procedures for the in-
spection, testing, and maintenance of
all fire safety systems and fire safety
equipment on the passenger equipment
it operates under §299.445(b), and sub-
part G of this part. The railroad shall
comply with those procedures that it
designates as mandatory for the safety
of the equipment and its occupants.

§299.415 Doors.

(a) Bach powered, exterior side door
in a vestibule that is partitioned from
the passenger compartment of a
trainset shall have a manual override
device that is—

(1) Capable of releasing the door to
permit it to be opened without power.

(2) Located such that—

(i) Interior access is provided adja-
cent to each manual door release
mechanism; and,

(ii) Exterior access is provided on
each side of each car.

(3) Designed and maintained so that a
person may access and operate the
override device readily without requir-
ing the use of a tool or other imple-
ment.

(4) The railroad may protect a man-
ual override device used to open a pow-
ered, exterior door with a cover or a
screen.

(5) When a manual override device is
activated, door panel friction, includ-
ing seals and hangers, shall allow the
doors to be opened or closed manually
with as low a force as practicable.

(6) The emergency release mecha-
nism shall require manual reset.

(b) Each passenger car shall have a
minimum of one exterior side door per
side. Each such door shall provide a
minimum clear opening with dimen-
sions of 813 mm (32 inches) horizontally
by 1,850 mm (72.8 inches) vertically.

(c) Door exits shall be marked, and
instructions provided for their use, as
specified in §299.423.

(d) All doors intended for access by
emergency responders shall be marked,
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and instructions provided for their use,
as specified in §299.423.

(e) Vestibule doors and other interior
doors intended for passage through a
passenger car.

(1) General. Except for a door pro-
viding access to a control compartment
each powered vestibule door and any
other powered interior door intended
for passage through a passenger car
shall have a manual override device
that conforms with the requirements of
paragraphs (e)(2) and (3) of this section.

(2) Manual override devices. Each man-
ual override device shall be:

(i) Capable of releasing the door to
permit it to be opened without power;

(ii) Located adjacent to the door it
controls; and

(iii) Designed and maintained so that
a person may readily access and oper-
ate the override device from each side
of the door without the use of a tool or
other implement.

(3) Marking and instructions. Each
manual override device and each reten-
tion mechanism shall be marked, and
instructions provided for their use, as
specified in §299.423.

(f) The status of each powered, exte-
rior side door in a passenger car shall
be displayed to the driver in the oper-
ating cab. Door interlock sensors shall
be provided to detect trainset motion
and shall be nominally set to operate
at 5 km/h.

(g) All powered exterior side pas-
senger doors shall—

(1) Be equipped with the service-prov-
en door safety system utilized by the
N700 or an alternate door safety system
designed subject to a Failure Modes,
Effects, Criticality Analysis (FMECA);

(2) Be designed with an obstruction
detection system capable of detecting a
rigid flat bar, 6.4 mm (¥ inches) wide
and 76 mm (3 inches) high and a rigid
rod, 9.5 mm (3% inches) in diameter;

(3) Incorporate an obstruction detec-
tion system sufficient to detect large
obstructions;

(4) Be designed so that activation of
a door by-pass feature does not affect
the operation of the obstruction detec-
tion system on all the other doors on
the trainset;

() Have the door control station lo-
cated in a secured area that is only ac-
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cessible to crewmembers or mainte-
nance personnel;

(6) Be designed such that the door
open or closed circuit is not affected by
the throttle position; and

(7) Use discrete, dedicated trainlines
for door-open and door-close com-
mands, door-closed summary circuit,
and no motion, if trainlined.

(h) All powered exterior side door
systems in a trainset shall—

(1) Be designed with a door summary
circuit. The door summary circuit
shall be connected or interlocked to
prohibit the trainset from developing
tractive power if an exterior side door
in a passenger car, other than a door
under the direct physical control of a
crewmember for his or her exclusive
use, is not closed;

(2) Be connected to side door status
indicators located on the exterior of
each unit of the trainset;

(3) Be connected to a door summary
status indicator that is readily
viewable to the driver from his or her
normal position in the operating cab;

(4) If equipped with a trainset-wide
door by-pass device, be designed so that
the trainset-wide door by-pass func-
tions only when activated from the op-
erating cab of the trainset;

(5) Be equipped with a lock (cut-out/
lock-out) mechanism installed at each
door panel to secure a door in the
closed and locked position. When the
lock mechanism is utilized to secure
the door in the closed position, a door-
closed indication shall be provided to
the door summary circuit; and

(6) Be designed such that a crew key
or other secure device be required to
lock-out an exterior side door to pre-
vent unauthorized use.

(i)(1) Visual inspections and functional
tests. The inspection and functional
tests required for the door safety sys-
tem, including the trainset-wide door
by-pass verification, shall be conducted
in accordance with the railroad’s
trainset inspection, testing, and main-
tenance program in accordance with
§299.445, and operating rules under sub-
part E.

(2) Face-to-face relief. Crewmembers
taking control of a trainset do not need
to perform a visual inspection or a
functional test of the door by-pass de-
vices in cases of face-to-face relief of
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another trainset crew and notification
by that crew as to the functioning of
the door by-pass devices.

(j) The railroad shall maintain a
record of each door by-pass activation
and each unintended opening of a pow-
ered exterior side door, including any
repair(s) made, in the defect tracking
system as required by §299.445(h).

§299.417 Emergency lighting.

(a) General. Emergency lighting shall
be provided in each unit of a trainset.
The emergency lighting system shall
be designed to facilitate the ability of
passengers and trainset crew members,
and/or emergency responders to see and
orient themselves, to identify obsta-
cles, in order to assist them to safely
move through and out of a passenger
rail car.

(1) Emergency lighting shall
minate the following areas:

(i) Passenger car aisles, passageways,
and toilets;

(ii) Door emergency exit controls/
manual releases;

(iii) Vestibule floor near the door
emergency exits (to facilitate safe en-
trance/exit from the door);

(iv) Within the car diaphragm and ad-
jacent area; and

(v) Specialty car locations such as
crew offices.

(b) Minimum illumination levels. (1) A
minimum, average illumination level
of 10.7 lux (1 foot-candle) measured at
floor level adjacent to each exterior
door and each interior door providing
access to an exterior door (such as a
door opening into a vestibule);

(2) A minimum, average illumination
level of 10.7 lux (1 foot-candle) meas-
ured 635 mm (25 inches) above floor
level along the center of each aisle and
passageway;

(3) A minimum illumination level of
1.1 lux (0.1 foot-candle) measured 635
mm (25 inches) above floor level at any
point along the center of each aisle and
passageway;

(c) Lighting activation. Each emer-
gency lighting fixture shall activate
automatically or be energized continu-
ously whenever the car is in revenue
service and normal lighting is not
available.

(d) Independent power source. Emer-
gency lighting system shall have an

illu-
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independent power source(s) that is lo-
cated in or within one half a car length
of each light fixture it powers.

(e) Functional requirements. Emer-
gency lighting system components
shall be designed to operate without
failure and capable of remaining at-
tached under the conditions typically
found in passenger rail equipment in-
cluding expected mechanical vibra-
tions, and shock in accordance with
§299.405(a)(1), as well as comply with
electromagnetic interference criteria
in §299.435(e).

(1) All emergency lighting system
components shall be capable to operate
in all railcar orientations.

(2) All emergency lighting system
components shall be capable to operate
when normal power is unavailable for
90 minutes without a loss of more than
40% of the minimum illumination lev-
els specified in paragraph (b) of this
section.

(f) Inspection. (1) The railroad shall
inspect the emergency lighting system
as required by its inspection, testing,
and maintenance program in accord-
ance with §299.445.

(2) If batteries are used as inde-
pendent power sources, they shall have
automatic self-diagnostic modules de-
signed to perform discharge tests.

§299.419 Emergency communication.

(a) PA (public address) system. Each
passenger car shall be equipped with a
PA system that provides a means for a
trainset crewmember to communicate
by voice to passengers of his or her
trainset in an emergency situation.
The PA system shall also provide a
means for a trainset crewmember to
communicate by voice in an emergency
situation to persons in the immediate
vicinity of his or her trainset (e.g., per-
sons on the station platform). The PA
system may be part of the same system
as the intercom system.

(b) Intercom system. Each passenger
car shall be equipped with an intercom
system that provides a means for pas-
sengers and crewmembers to commu-
nicate 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 lo-
cated in each end (half) of each car.
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(c) Marking and instructions. The fol-
lowing requirements apply to all units
of a trainset:

(1) The location of each intercom in-
tended for passenger use shall be con-
spicuously marked with HPPL mate-
rial in accordance with §299.423; and

(2) Legible and understandable oper-
ating instructions shall be made of
HPPL material in accordance with
§299.423 and posted at or near each such
intercom.

(d) Back-up power. PA and intercom
systems shall have a back-up power
system capable of—

(1) Powering each system to allow
intermittent emergency communica-
tion for a minimum period of 90 min-
utes. Intermittent communication
shall be considered equivalent to con-
tinuous communication during the last
15 minutes of the 90-minute minimum
period; and

(2) Operating in all equipment ori-
entations within 90 degrees of vertical.

(e) Additional requirements. The PA
and intercom systems shall be designed
to operate without failure and remain
attached under the conditions typi-
cally found in passenger rail equipment
including expected mechanical vibra-
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tions, and shock in accordance with
§299.405(a)(1), as well as comply with
electromagnetic interference criteria
in §299.435(e).

§299.421 Emergency roof access.

(a) Number and dimensions. Each pas-
senger car shall have a minimum of
two emergency roof access locations,
each providing a minimum opening of
660 mm (26 inches) longitudinally (i.e.,
parallel to the longitudinal axis of the
car) by 610 mm (24 inches) laterally.

(b) Means of access. 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 per-
sonnel.

(c) Location. Emergency roof access
locations shall be situated so that
when a car is on its side—

(1) One emergency access location is
situated as close as practicable within
each half of the roof as divided top
from bottom; and

(2) One emergency access location is
situated as close as practicable within
each half of the roof as divided left
from right. (See Figure 1 to this para-
graph.)

Figure 1 to paragraph (c)(2) - Example of Location of Emergency Roof Access

|
|
1

B-End (Half) of Car

24" imaf

(d) Obstructions.

The ceiling space
below each emergency roof access loca-

Ciose-up of emergency roof access location conspicuously
marked with retroreflective material of contrasting color
and conspicuousty marking the line along which the roof
skin shail be cut

Close-up of sample sign plate with retrorefiective border

EMERGENCY
ROOF ACCESS
CAUTION-DO NOT USE FLAME CUTTING DEVICES.
CAUTION-WARN PASSENGERS BEFORE CUTTING.
CUT ALONG DASHED LINE 10 GAIN ACCESS.
ROOF GONSTRUGTION-{ITATE RELEVANT DETAR 3

tion shall be free from wire, cabling,
conduit, and piping. This space shall
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also be free of any rigid secondary
structure (e.g., a diffuser or diffuser
support, lighting back fixture, mount-
ed PA equipment, or luggage rack)
where practicable. It shall be permis-
sible to cut through interior panels,
liners, or other non-rigid secondary
structures after making the cutout
hole in the roof, provided any such ad-
ditional cutting necessary to access
the interior of the vehicle permits a
minimum opening of the dimensions
specified in paragraph (a) of this sec-
tion to be maintained.

(e) Marking instructions. Each emer-
gency roof access location shall be con-
spicuously marked with retroreflective
material of contrasting color meeting
the minimum requirements specified in
§299.423. Legible and understandable in-
structions shall be posted at or near
each such location.

§299.423 Markings and instructions
for emergency egress and rescue ac-
cess.

(a) General. Instructions and mark-
ings shall be provided in each unit of a
trainset in accordance with the min-
imum requirements of this section to
provide instructions for passengers and
trainset crewmembers regarding emer-
gency egress, and rescue access in-
structions for emergency responders.

(b) Visual identity and recognition.
Emergency exit signage/marking sys-
tems shall enable passengers and
trainset crewmembers to make posi-
tive identification of emergency exits.

(1) Bach interior emergency exit sign
and emergency exit locator sign shall
be conspicuous (i.e., clearly recogniz-
able/distinguishable) or become con-
spicuous to passengers and trainset
crewmembers immediately and auto-
matically upon the loss of power for
normal lighting, from a minimum dis-
tance of 1.52 m (5 feet).

(2) The signs and markings shall op-
erate independently of the car’s normal
and emergency lighting systems, for a
minimum of 90 minutes after loss of all
power for normal lighting.

(3) An emergency exit locator sign
shall be located in close proximity of
each emergency exit and shall work in
conjunction with the emergency exit
sign. The location of the sign, direc-
tional arrow(s), or wording shall guide
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passengers and trainset crewmembers
to the emergency exit route.

(c) Rescue access signage/marking Sys-
tems. (1) Rescue access signage and
marking systems shall enable emer-
gency responders to make positive
identification of rescue access points.

(2) Rescue access information for
emergency responders placed on the ex-
terior of the carbody shall, at a min-
imum, consist of the following:

(i) Each door intended for use by
emergency responders for rescue access
shall be identified with emergency ac-
cess signs, symbols, or other con-
spicuous marking consisting of
retroreflective material that complies
with paragraphs (d) and (e) of this sec-
tion.

(i1) Rescue access door control loca-
tor signs/markings and instructions;

(A) Each door intended for use by
emergency responders for rescue access
shall have operating instructions for
opening the door from outside the car
placed on or immediately adjacent to
the door on the carbody. If a power
door does not function with an integral
release mechanism, the instructions
shall indicate the location of the exte-
rior manual door control.

(B) Each power door intended for use
by emergency responders for rescue ac-
cess which has a non-integral release
mechanism located away from the
door, shall have a door control sign/
marking placed at the location of this
control that provides instructions for
emergency operation, either as part of
the access sign/marking or as another
sign/marking.

(C) Each car equipped with manual
doors shall have operating instructions
for opening the door from the exterior,
either as part of the access sign/mark-
ing or as another sign/marking.

(iii) Rescue access window locator
signs/markings and instructions; and

(A) Each rescue access window shall
be identified with a unique
retroreflective and easily recognizable
sign, symbol, or other conspicuous
marking that complies with para-
graphs (d) and (e) of this section.

(B) Signs, symbols, or marking shall
be placed at the bottom of each such
window, on each window, or adjacent
to each window, utilizing arrows,
where necessary, to clearly designate
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rescue assess window location. Legible
and understandable window-access in-
structions, including any pictogram/in-
structions for removing the window,
shall be posted at or near each rescue
access window.

(iv) Roof access locator signs/mark-
ings and instructions.

(A) The location of each emergency
access point provided on the roof of a
passenger car shall be clearly marked
with retroreflective material of con-
trasting color that complies with para-
graphs (d) and (e) of this section.

(B) Legible and understandable in-
structions shall be posted at or near
each such location.

(C) If emergency roof access is pro-
vided by means of a structural weak
point:

(I) The retroreflective material shall
clearly mark the line along which the
roof skin shall be cut; and

(2) A sign plate with a retroreflective
border shall also state:

CAUTION—DO NOT USE FLAME
CUTTING DEVICES.

CAUTION—WARN
BEFORE CUTTING.

CUT ALONG DASHED LINE TO
GAIN ACCESS.

ROOF CONSTRUCTION—[STATE
RELEVANT DETAILS].

(d) Color contrast. Exterior signs/
markings shall provide luminance con-
trast ratio of not less than 0.5, as meas-
ured by a color-corrected photometer.

(e) Materials—(1) Retroreflective mate-
rial. Exterior emergency rescue access
locator signs/markings shall be con-
structed of retroreflective material
that conforms to the specifications for
Type I material sheeting, as specified
in ASTM D 4956-07¢! (incorporated by
reference, see §299.17), as tested in ac-
cordance with ASTM E 810-03 (incor-
porated by reference, see §299.17).

(2) HPPL materials. All HPPL mate-
rials used in finished component con-
figurations shall comply with the min-
imum luminance criterion of 7.5 mcd/
m?2 after 90 minutes when tested ac-
cording to the provisions of ASTM E
2073-07 (incorporated by reference, see
§299.17), with the following three modi-
fications:

(i) Activation. The HPPL material
shall be activated with a fluorescent
lamp of 40W or less and a color tem-

PASSENGERS
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perature of 4000-4500K that provides no
more than 10.7 lux (1 fc) of illumination
as measured on the material surface.
The activation period shall be for no
more than 60 minutes.

(ii) Luminance. The photopic lumi-
nance of all specimens of the HPPL
material shall be measured with a lu-
minance meter as defined in section 5.2
of ASTM E 2073-07, a minimum of 90
minutes after activation has ceased.

(iii) Luminance in mcd/m2. The test re-
port shall include a luminance meas-
urement 90 minutes after activation
has ceased.

(f) Recordkeeping. (1) The railroad
shall retain a copy of the car manufac-
turer/supplier provided independent
laboratory certified test report results
showing that the illuminance or lumi-
nance measurements, as appropriate,
on the active area of the signage/mark-
ing component. Such records shall be
kept until all cars with those compo-
nents are retired, transferred, leased,
or conveyed to another railroad for use
in revenue service. A copy of such
records shall be transferred to the ac-
cepting railroad along with any such
cars.

(2) The railroad shall retain a copy of
the railroad-approved illuminance test
plan(s) and test results until the next
periodic test, or other test specified in
accordance with the railroad’s inspec-
tion, testing, and maintenance pro-
gram is conducted on a representative
car/area, or until all cars of that type
are retired, or are transferred, leased,
or conveyed to another railroad. A
copy of such records shall be trans-
ferred to the accepting railroad along
with such car(s).

(3) The railroad shall retain a copy of
the certified independent laboratory
test report results that certify that the
retroreflective material complies with
Type I materials per ASTM D-4956-07 ¢!
until all cars containing the
retroreflective material are retired, or
are transferred, leased, or conveyed to
another railroad. A copy of such
records shall be provided to the accept-
ing railroad along with any car(s) that
are transferred, leased, or conveyed.
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§299.425 Low-location emergency exit
path marking.

(a) General. Low-location emergency
exit path marking (LLEEPM) shall be
provided in each unit of a trainset. The
LLEEPM system shall be designed to
identify the location of primary door
exits and the exit path to be used to
reach such doors by passengers and
trainset crewmembers under conditions
of darkness when normal and emer-
gency sources of illumination are ob-
scured by smoke or are inoperative.

(b) Visual identity and recognition. The
LLEEPM system shall be conspicuous
(i.e., clearly recognizable/distinguish-
able), or become conspicuous imme-
diately and automatically from a low-
location upon loss of power for normal
lighting, and under the minimum gen-
eral emergency light illumination lev-
els as specified in §299.423.

(c) Signage and markings. At a min-
imum, the LLEEPM system shall have
the following three components:

(1) Primary door exit signs. (i) Each
primary door exit shall be clearly
marked with an exit sign;

(ii) The exit sign shall be visible from
a low-location from the exit along the
exit path; and

(iii) Each exit sign shall be located
on or immediately adjacent to each
door and placed between 152.4 and 457.2
mm (6 and 18 inches) above the floor.

(2) Primary door exit marking/delinea-
tors. (i) The location of the exit path
shall be marked using electrically pow-
ered (active) marking/delineators or
light fixtures, HPPL (passive) marking/
delineators or a combination of these
two systems.

(ii) The requirements in this section
apply for both electrical and HPPL
components, whether installed on the
walls, floors, or seat assemblies.

(iii) BEach primary door shall be
marked on or around the door’s oper-
ating handle.

(3) Ezxit path marking/delineators. (i)
The marking/delineator components
shall be positioned so as to identify an
exit path to all primary exits that is
clearly visible and easily recognizable
from any seat or compartment in the
trainset, when normal lighting and
emergency lighting are unavailable in
conditions of darkness and/or smoke.
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(ii) Markings/delineators shall be lo-
cated on the floor or no higher than
457.2 mm (18 inches) on the seat assem-
bly, or walls/partitions of aisles, and/or
passageways.

(iii) Changes in the direction of the
exit path shall be indicated by the
LLEEPM and be placed within 102 mm
(4 inches) of the corner of the exit path.

(d) Material—(1) HPPL passive systems.
HPPL strip marking/delineator mate-
rial used for LLEEPM components
shall be capable of providing a min-
imum luminance level of 7.5 mcd/m2,
measured 90 minutes after normal
power has ceased.

(2) Electroluminescent marking/delin-
eator strips. The luminance value of the
electroluminescent (EL) marking/de-
lineator strip shall be at least 1,000
mcd/m2, as measured on the strip sur-
face.

(e) Conspicuity of markings. LLEEPM
signs shall comply with the text, color
and respective illuminance or lumi-
nance requirements specified in
§299.423 and in this section.

(f) Emergency performance duration.
The LLEEPM system shall operate
independently of the car’s normal and
emergency lighting systems for 90 min-
utes after loss of all power for normal
lighting.

(g) Recordkeeping. (1) The railroad
shall retain a copy of the car manufac-
turer/supplier provided certified inde-
pendent laboratory test report results
showing that the illuminance or lumi-
nance measurements, as appropriate,
on the active area of the signage/mark-
ing/delineator component comply with
the criteria specified in §299.423 and in
this section.

(2) The railroad shall retain a copy of
the railroad-approved illuminance test
plan(s) and test results until the next
periodic test, or other test specified in
accordance with the railroad’s inspec-
tion, testing, and maintenance pro-
gram and ensure that tests are con-
ducted on a representative car, or until
all cars of that type are retired, trans-
ferred, leased, or conveyed to another
railroad. A copy of such records shall
be provided to the accepting railroads
along with any car(s) that are trans-
ferred, leased, or conveyed.

(3) Illegible, broken, damaged, miss-
ing, or non-functioning components of
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the LLEEPM system, including the
normal and emergency power systems,
shall be reported and repaired in ac-
cordance with the railroad’s inspec-
tion, testing, and maintenance pro-
gram as specified in §299.445.

§299.427

§299.427 Emergency egress windows.

(a) Number and location. Each unit in
a trainset shall have a minimum of
four emergency egress windows. At
least one emergency egress window
shall be located in each side of each
end (half) of the car, in a staggered
configuration where practicable. (See
Figure 1 to this paragraph.)

Figure 1 to paragraph (a) - Example of Location and Staggering of Emergency Egress
and Rescue Access Windows—Top and Side View Depictions
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(b) Ease of operability. Bach emer-
gency egress window shall be designed
to permit rapid and easy removal from
the inside of the car during an emer-
gency situation using a hammer de-
signed to break the glazing that shall
be located adjacent to each emergency
egress window. The railroad shall in-
spect for the presence of the emergency
hammers each day prior to the trainset
being placed into service in accordance
with §299.711(b).

(c) Dimensions. Except as provided in
paragraph (f) of this section, each
emergency egress window in a pas-
senger car shall have an unobstructed
opening with minimum dimensions of
660 mm (26 inches) horizontally by 610
mm (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.

(d) Marking and instructions. (1) Each
emergency egress window shall be con-
spicuously and legibly marked with lu-
minescent material on the inside of

each car to facilitate passenger egress
as specified in §299.423.

(2) Legible and understandable oper-
ating instructions, including instruc-
tions for removing the emergency
egress window shall be made of lumi-
nescent material, shall be posted at or
near each such emergency egress win-
dow as specified in §299.423.

(e) Obstructions. If emergency egress
window removal may be hindered by
the presence of a seatback, headrest,
luggage rack, or other fixture, the in-
structions shall state the method for
allowing rapid and easy removal of the
emergency egress window, taking into
account the fixture(s), and this portion
of the instructions may be in written
or pictorial format.

(f) Additional emergency egress win-
dows. Any emergency egress window in
addition to the minimum number re-
quired by paragraph (a) of this section
that has been designated for use by the
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railroad need not comply with the min-
imum dimension requirements in para-
graph (c) of this section, but must oth-
erwise comply with all requirements in
this subpart applicable to emergency
egress windows.

§299.429 Rescue access windows.

(a) General. Each emergency egress
window required by §299.427 shall also
serve as a means of rescue access.

(b) Ease of operability. Each rescue ac-
cess window must be capable of being
removed without unreasonable delay
by an emergency responder using tools
or implements that are commonly
available to the responder in a pas-
senger trainset emergency.

(c) Marking and instructions. (1) Each
rescue access window shall be marked
with retroreflective material on the ex-
terior of each car as specified in
§299.423. A unique and easily recogniz-
able symbol, sign, or other conspicuous
marking shall also be used to identify
each such window.

(2) Legible and understandable win-
dow-access instructions, including in-
structions for removing the window,
shall be posted at or near each rescue
access window as specified in §299.423.

§299.431 Driver’s controls and cab lay-
out.

(a) Driver controls and cab layout.
Driver controls and cab layout shall
replicate that used in the N700, unless
otherwise approved by FRA.

(b) Cab seating. Bach seat provided for
an employee regularly assigned to oc-
cupy a cab and any floor-mounted seat
in the cab shall be securely attached in
accordance with §299.405.

(c) Cab interior surface. Sharp edges
and corners shall be eliminated from
the interior of the cab, and interior
surfaces of the cab likely to be im-
pacted by an employee during a colli-
sion or derailment shall be padded with
shock-absorbent material.

(d) Cab securement. Trainset interior
cab doors shall be equipped with the
following:

(1) A secure and operable device to
lock the door from the outside that
does not impede egress from the cab;
and
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(2) A securement device on each cab
door that is capable of securing the
door from inside of the cab.

(e) Cab glacing serviceability. End-fac-
ing cab windows of the lead trainset
cab shall be free of cracks, breaks, or
other conditions that obscure the view
of the right-of-way for the crew from
their normal position in the cab.

(f) Floors of cabs, passageways, and
compartments. Floors of cabs, passage-
ways, and compartments shall be kept
free from oil, water, waste or any ob-
struction that creates a slipping, trip-
ping or fire hazard. Floors shall be
properly treated to provide secure foot-
ing.

(g) Cab environmental control. Each
lead cab in a trainset shall be heated
and air conditioned. The HVAC system
shall be inspected and maintained to
ensure that it operates properly and
meets the railroad’s performance
standard which shall be defined in the
inspection, testing, and maintenance
program.

(h) Trainset cab mnoise. Performance
standards for the railroad’s trainsets—

(1) The average noise levels in the
trainset cab shall be less than or equal
to 85 dB(A) when the trainset is oper-
ating at maximum approved trainset
speed as approved under §299.609(g).
Compliance with this paragraph (h)(1)
shall be demonstrated during the pre-
revenue service system integration
testing as required by §299.607.

(2) The railroad shall not make any
alterations during maintenance or
modifications to the cab, that cause
the average sound level to exceed the
requirements in paragraph (h)(1) of this
section.

(3) The railroad or manufacturer
shall follow the test protocols set forth
in appendix B to this part to determine
compliance with paragraph (h)(1) of
this section, and, to the extent reason-
ably necessary to evaluate the effect of
alterations during maintenance, to de-
termine compliance with paragraph
(h)(2) of this section.

(i) Maintenance of trainset cabs. (1) If
the railroad receives an excessive noise
report, and if the condition giving rise
to the noise is not required to be imme-
diately corrected under this part, the
railroad shall maintain a record of the
report, and repair or replace the item
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identified as substantially contributing
to the noise:

(i) On or before the next periodic in-
spection required by the railroad’s in-
spection, testing, and maintenance pro-
gram under subpart G; or

(ii) If the railroad determines that
the repair or replacement of the item
requires significant shop or material
resources that are not readily avail-
able, at the time of the next major
equipment repair commonly used for
the particular type of maintenance
needed.

(2) The railroad has an obligation to
respond to an excessive noise report
that a trainset-cab-occupant files. The
railroad meets its obligation to re-
spond to an excessive noise report, as
set forth in paragraph (i)(1) of this sec-
tion, if the railroad makes a good faith
effort to identify the cause of the re-
ported noise, and where the railroad is
successful in determining the cause, if
the railroad repairs or replaces the
items that cause the noise.

(3)(i) The railroad shall maintain a
written or electronic record of any ex-
cessive noise report, inspection, test,
maintenance, replacement, or repair
completed pursuant to paragraph (i) of
this section, and the date on which
that inspection, test, maintenance, re-
placement, or repair occurred. If the
railroad elects to maintain an elec-
tronic record, the railroad must satisfy
the conditions listed in §299.11.

(ii) The railroad shall retain these
records for a period of one year.

(iii) The railroad shall establish an
internal, auditable, monitorable sys-
tem that contains these records.

(j) Trainset sanitation facilities for em-
ployees. Sanitation facilities shall be
provided for crewmembers either:

(1) On the trainset, that meet other-
wise applicable sanitation standards,
which are accessible at frequent inter-
vals during the course of their work
shift; or

(2) Ready access to railroad-provided
sanitation facilities outside of the
trainset.

(k) Speed indicators. (1) Each trainset
controlling cab shall be equipped with
a speed indicator which is—

(i) Accurate within 2 km/h (1.24
miles per hour) for speed lower than 30
km/h (18.6 miles per hour), then in-
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creasing linearly up to 12 km/h (7.5
miles per hour) at 500 km/h (311 miles
per hour); and

(ii) Clearly readable from the driver’s
normal position under all light condi-
tions.

(2) The speed indicator shall be based
on a system of independent on-board
speed measurement sources guaran-
teeing the accuracy level specified in
paragraph (a)(1) of this section under
all operational conditions. The system
shall be automatically monitored for
inconsistencies and the driver shall be
automatically notified of any incon-
sistency potentially compromising this
accuracy level.

(3) The speed indicator shall be cali-
brated periodically as defined in the
railroad’s inspection, testing, and
maintenance program.

(1) Cab lights. (1) Each trainset cab
shall have cab lights which will provide
sufficient illumination for the control
instruments, meters, and gauges to en-
able the driver to make accurate read-
ings from his or her normal positions
in the cab. These lights shall be lo-
cated, 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 trainset cab
shall also have a conveniently located
light that can be readily turned on and
off by the driver operating the trainset
and that provides sufficient illumina-
tion for them to read trainset orders
and timetables.

(2) Cab passageways and compart-
ments shall be illuminated.

§299.433 Exterior lights.

(a) Headlights. Each leading end of a
trainset shall be equipped with two or
more headlights.

(1) Each headlight shall
80,000 candela.

(2) Headlights shall be arranged to il-
luminate signs in the right-of-way.

(3) Headlights shall be recognized 600
m (1,968 feet) ahead of the cab car by a
driver in another trainset or a mainte-
nance person standing in the right-of-
way under clear weather conditions.

(b) Taillights (marking devices). (1) The
trailing end of the trainset shall be
equipped with two red taillights;

produce

1347



§299.435

(2) Each taillight shall be located at
least 1.2 m (3.9 feet) above rail;

(3) Each taillight shall be recogniz-
able 200 m (656 feet) ahead of the cab
car by a driver in another trainset or a
maintenance person standing in the
right-of-way under clear weather con-
ditions;

(4) Taillights of the trailing end of
the trainset shall be on when the
trainset is in operation;

(5) Taillights shall not be on in the
direction of trainset travel, except if
the driver shall re-position the trainset
in a station. Such re-positioning oper-
ations shall be done in accordance with
the railroad’s operating rules; and

(6) In an emergency situation, the
headlight on the rear of the trainset
may serve as the taillights in accord-
ance with the railroad’s operating
rules.

§299.435

(a) Overhead collector systems. (1) Pan-
tographs shall be so arranged that they
can be operated from the driver’s nor-
mal position in the cab. Pantographs
that automatically rise when released
shall have an automatic locking device
to secure them in the down position.

(2) BEach overhead collector system,
including the pantograph, shall be
equipped with a means to electrically
ground any uninsulated parts to pre-
vent the risk of electrical shock when
working on the system.

(3) Means shall be provided to permit
the driver to determine that the panto-
graph is in its lowest position, and for
securing the pantograph if necessary,
without the need to mount the roof of
the trainset.

(4) Bach trainset equipped with a
pantograph operating on an overhead
collection system shall also be
equipped with a means to safely lower
the pantograph in the event of an
emergency. If an emergency pole is
used for this purpose, that part of the
pole which can be safely handled shall
be marked to so indicate. This pole
shall be protected from moisture and
damage when not in use. Means of se-
curement and electrical isolation of a
damaged pantograph, when it cannot
be performed automatically, shall be
addressed in the railroad’s operating
rules.

Electrical system design.
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(b) Circuit protection. (1) Bach auxil-
iary circuit shall be provided with a
circuit breaker or equivalent current-
limiting devices located as near as
practicable to the point of connection
to the source of power for that circuit.
Such protection may be omitted from
circuits controlling safety-critical de-
vices.

(2) The 25-kV main power line shall
be protected with a lightning arrestor,
automatic circuit breaker, and over-
load 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 over-
load protection devices shall be housed
in an enclosure designed specifically
for that purpose with the arc chute
vented directly to outside air.

(3) Auxiliary power supply (440 VAC),
providing power distribution, shall be
provided with both overload and
ground fault protection.

(¢c) Main battery system. (1) The main
batteries shall be isolated from the cab
and passenger seating areas by a non-
combustible barrier.

(2) If batteries have the potential to
vent explosive gases, the batteries
shall be adequately ventilated to pre-
vent accumulation of explosive con-
centrations of these gases.

(3) Battery chargers shall be designed
to protect against overcharging.

(4) Battery circuits shall include an
emergency battery cut-off switch to
completely disconnect the energy
stored in the batteries from the load.

(d) Capacitors for high-energy storage.
(1) Capacitors, if provided, shall be iso-
lated from the cab and passenger seat-
ing areas by a non-combustible barrier.

(2) Capacitors shall be designed to
protect against overcharging and over-
heating.

(e) Electromagnetic interference (EMI)
and electromagnetic compatibility (EMC).
(1) The railroad shall ensure electro-
magnetic compatibility of the safety-
critical equipment systems with their
environment. Electromagnetic compat-
ibility can be achieved through equip-
ment design or changes to the oper-
ating environment.
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(2) The electronic equipment shall
not produce electrical noise that inter-
feres with trainline control and com-
munications or with wayside signaling
systems.

(3) To contain electromagnetic inter-
ference emissions, suppression of tran-
sients shall be at the source wherever
possible.

(4) Electrical and electronic systems
of equipment shall be capable of oper-
ation in the presence of external elec-
tromagnetic noise sources.

(5) All electronic equipment shall be
self-protected from damage or im-
proper operation, or both, due to high
voltage transients and long-term over-
voltage or under-voltage conditions.
This includes protection from both
power frequency and harmonic effects
as well as protection from radio fre-
quency signals into the microwave fre-
quency range.

(f) Insulation or grounding of metal
parts. All unguarded noncurrent-car-
rying metal parts subject to becoming
charged shall be grounded or thor-
oughly insulated.

(g) High voltage markings: doors, cover
plates, or barriers. External surfaces of
all doors, cover plates, or barriers pro-
viding direct access to high voltage
equipment shall be conspicuously and
legibly marked “DANGER-HIGH
VOLTAGE” or with the word ‘“‘DAN-
GER’” and the normal voltage carried
by the parts so protected. Labels shall
be retro-reflective.

(h) Hand-operated switches. 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 conspicuously and
legibly marked with the words ‘‘must
not be operated under load” and the
voltage carried.

(i) Conductors; jumpers; cable connec-
tions. (1) Conductor sizes shall be se-
lected on the basis of current-carrying
capacity, mechanical strength, tem-
perature, flexibility requirements, and
maximum allowable voltage drop. Cur-
rent-carrying capacity shall be derated

§299.439

for grouping and for operating tem-
perature.

(2) Jumpers and cable connections be-
tween trainset units shall be located
and guarded to provide sufficient
vertical clearance. They may not hang
with one end free.

(3) Cable and jumper connections be-
tween trainset units may not have any
of the following conditions:

(i) Broken or badly chafed insulation;

(ii) Broken plugs, receptacles, termi-
nals, or trainline pins; and

(iii) Broken or protruding strands of
wire.

(j) Traction motors. All traction mo-
tors shall be in proper working order,
or safely cut-out.

§299.437 Automated monitoring.

(a) Bach trainset shall be equipped to
monitor the performance of the fol-
lowing systems or components:

(1) Reception of cab and trainset con-
trol signals;

(2) Electric brake status;

(3) Friction brake status;

(4) Fire detection systems,
equipped;

(5) Auxiliary power status;

(6) Wheelslide;

(7) On-board bearing-temperature
Sensors;

(8) Door open/closed status; and

(9) Bogie vibration detection.

(b) When any of the monitored pa-
rameters are out of predetermined lim-
its, an alert shall be sent immediately
to the driver. The railroad’s operating
rules shall control trainset movement
when the monitored parameters are
out of predetermined limits.

(c) The railroad shall develop appro-
priate operating rules to address driver
and equipment performance in the
event that the automatic monitoring
system becomes defective.

(d) The monitoring system shall be
designed with an automatic self-test
feature that notifies the driver that
the monitoring capability is func-
tioning correctly and alerts the driver
when a system failure occurs.

if so

§299.439 Event recorders.

(a) Duty to equip and record. Each
trainset shall be equipped with an oper-
ative event recorder that monitors and
records as a minimum all safety data
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required by paragraph (b) of this sec-
tion. The event recorder shall record
the most recent 48 hours of operational
data of the trainset on which it is in-
stalled.

(b) Equipment requirements. Event re-
corders shall monitor and record data
elements or information needed to sup-
port the data elements required by
paragraph (c¢) of this section. The data
shall be recorded with at least the ac-
curacy required of the indicators dis-
playing any of the required data ele-
ments to the driver.

(c) Data elements. The event recorder
shall be equipped with a certified
crashworthy event recorder memory
module that meets the requirements of
appendix A to this part. The certified
event recorder memory module shall be
mounted for its maximum protection.
The event recorder shall record, and
the certified crashworthy event re-
corder memory module shall retain,
the following data elements or infor-
mation needed to support the data ele-
ments:

(1) Trainset speed;

(2) Selected direction of motion;

(3) Date and time;

(4) Distance traveled;

(5) Throttle position;

(6) Applications and operations of the
trainset brake system, including ur-
gent and emergency applications. The
system shall record, or provide a means
of determining, that a brake applica-
tion or release resulted from manipula-
tion of brake controls at the position
normally occupied by the driver. In the
case of a brake application or release
that is responsive to a command origi-
nating from or executed by an on-board
computer (e.g., electronic braking sys-
tem controller, controlling cab elec-
tronic control system, or trainset con-
trol computer), the system shall
record, or provide a means of deter-
mining, the involvement of any such
computer;

(7) Applications and operations of the
regenerative brake;

(8) Cab signal aspect(s);

(9) Urgent brake application(s);

(10) Passenger brake alarm request;

(11) Wheel slip/slide alarm activation
(with a property-specific minimum du-
ration);

(12) Trainset number;
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(13) Trainset tractive effort (positive
and negative);

(14) Trainset brake cylinder pres-
sures;

(15) Cruise control
equipped and used;

(16) Bogie vibration detection;

(17) Door status opened/closed; and

(18) Safety-critical trainset control
data routed to the controlling driver’s
display with which the driver is re-
quired to comply, specifically includ-
ing text messages conveying manda-
tory directives and maximum author-
ized speed. The specific information
format, content, and proposed duration
for retention of such data shall be spec-
ified in the PTC Safety Plan submitted
for the trainset control system under
subpart B, subject to FRA approval. If
it can be calibrated against other data
required by this part, such trainset
control data may, at the election of the
railroad, be retained in a separate cer-
tified crashworthy memory module.

(d) Response to defective equipment. A
trainset on which the event recorder
has been taken out of service may re-
main in-service only until the next pre-
service inspection. A trainset with an
inoperative event recorder is not
deemed to be in improper condition,
unsafe to operate, or a non-complying
trainset under §299.447.

(e) Annual tests. (1) The railroad’s in-
spection, testing, and maintenance pro-
gram under subpart G of this part shall
require annual testing of the event re-
corder. All testing under this section
shall be performed at intervals that do
not exceed 368 calendar days.

(2) A microprocessor-based event re-
corder with a self-monitoring feature
equipped to verify that all data ele-
ments required by this part are re-
corded, requires further maintenance
and testing only if either of the fol-
lowing conditions exist:

(i) The self-monitoring feature dis-
plays an indication of a failure. If a
failure is displayed, further mainte-
nance and testing must be performed
until a subsequent test is successful.
When a successful test is accomplished,
a record, in any medium, shall be made
of that fact and of any maintenance
work necessary to achieve the success-
ful result. This record shall be avail-
able at the location where the trainset

on/off, if so
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is maintained until a record of a subse-
quent successful test is filed; or

(ii) A download of the event recorder,
taken within the preceding 30 days and
reviewed for the previous 48 hours of
trainset operation, reveals a failure to
record a regularly recurring data ele-
ment or reveals that any required data
element is not representative of the ac-
tual operations of the trainset during
this time period. If the review is not
successful, further maintenance and
testing shall be performed until a sub-
sequent test is successful. When a suc-
cessful test is accomplished, a record,
in any medium, shall be made of that
fact and of any maintenance work nec-
essary to achieve the successful result.
This record shall be kept at the loca-
tion where the trainset is maintained
until a record of a subsequent success-
ful test is filed. The download shall be
taken from information stored in the
certified crashworthy crash hardened
event recorder memory module.

(f) Preserving accident data. If any
trainset equipped with an event re-
corder, or any other trainset mounted
recording device or devices designed to
record information concerning the
functioning of a trainset, is involved in
an accident/incident that is required to
be reported to FRA under part 225 of
this chapter, the railroad shall, to the
extent possible, and to the extent con-
sistent with the safety of life and prop-
erty, preserve the data recorded by
each such device for analysis by FRA
in accordance with §299.11. This preser-
vation requirement permits the rail-
road to extract and analyze such data,
provided the original downloaded data
file, or an unanalyzed exact copy of it,
shall be retained in secure custody and
shall not be utilized for analysis or any
other purpose except by direction of
FRA or the National Transportation
Safety Board. This preservation re-
quirement shall expire one (1) year
after the date of the accident/incident
unless FRA or the Board notifies the
railroad in writing that the data are
desired for analysis.

(g) Relationship to other laws. Nothing
in this section is intended to alter the
legal authority of law enforcement of-
ficials investigating potential viola-
tion(s) of Federal or State criminal
law(s), and nothing in this chapter is

§299.441

intended to alter in any way the pri-
ority of National Transportation Safe-
ty Board investigations under 49 U.S.C.
1131 and 1134, nor the authority of the
Secretary of Transportation to inves-
tigate railroad accidents under 49
U.S.C. 5121, 5122, 20107, 20111, 20112,
20505, 20702, 20703, and 20902.

(h) Disabling event recorders. Any indi-
vidual who willfully disables an event
recorder, or who tampers with or alters
the data recorded by such a device is
subject to civil penalty as provided in
part 218 of this chapter, and to dis-
qualification from performing safety-
sensitive functions on a railroad under
subpart D of part 209 of this chapter.

§299.441 Trainset electronic hardware
and software safety.

(a) Purpose and scope. The require-
ments of this section apply to all safe-
ty-critical electronic control systems,
subsystems, and components on the
trainsets, except for on-board signaling
and trainset control system compo-
nents that must meet the software
safety requirements defined in subpart
B of this part.

(b) Applicability. (1) The trainsets
shall utilize the service-proven safety-
critical electronic control systems,
subsystems, and components as used on
the N700 to control and monitor safety-
critical components.

(2) Any modifications to the existing
service-proven safety-critical elec-
tronic control systems, subsystems,
and components shall be subject to the
requirements defined in paragraph (c)
of this section.

(i) The railroad shall assure that the
suppliers of new or modified safety-
critical systems, subsystems, and com-
ponents utilize an industry recognized
hardware and software development
process which is evaluated and cer-
tified by an independent third-party as-
sessor authorized by the industry
standard utilized.

(ii) The railroad shall require that all
suppliers submit the certifications and
audit results as applicable. All such
certifications shall be made available
to FRA upon request.

(3) Any major upgrades or introduc-
tion of new safety-critical technology
shall be subject to §299.613(d).
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(c) Electronic hardware and software
safety program. The railroad shall de-
velop and maintain a written elec-
tronic hardware and software safety
program to guide the design, develop-
ment, testing, integration, and
verification of all new or modified safe-
ty-critical trainset hardware and soft-
ware.

(1) Hardware and software safety pro-
gram description. The hardware and
software safety program shall include a
description of how the following will be
implemented to ensure safety and reli-
ability:

(i) The hardware and software design
process;

(ii) The hardware and software design
documentation;

(iii) The hardware and software haz-
ard analysis;

(iv) Hardware and software safety re-
views;

(v) Hardware and software hazard
monitoring and tracking;

(vi) Hardware and software integra-
tion safety testing;

(vii) Demonstration of overall hard-
ware and software system safety as
part of the pre-revenue service testing
of the equipment; and

(viii) Safety-critical changes and fail-
ures.

(2) Safety analysis. The hardware and
software safety program shall be based
on a formal safety methodology that
includes a FMECA; verification and
validation testing for all hardware and
software components and their inter-
faces; and comprehensive hardware and
software integration testing to ensure
that the hardware and software system
functions as intended.

(3) Compliance. The railroad shall
comply with the elements of its hard-
ware and software safety program that
affect the safety of the passenger
trainset.

(4) Safety-critical changes and failures.
Whenever a planned safety-critical de-
sign change is made to the safety-crit-
ical electronic control systems, sub-
systems and components (the products)
that are in use by the railroad and sub-
ject to this subpart, the railroad
shall—

(i) Notify FRA in accordance with
§299.9 of the design changes made by
the product supplier;
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(ii) Ensure that the safety analysis
required under paragraph (c)(2) of this
section is updated as required;

(iii) Conduct all safety-critical
changes in a manner that allows the
change to be audited;

(iv) Document all arrangements with
suppliers for notification of all elec-
tronic safety-critical changes as well
as safety-critical failures in the sup-
plier’s system, subsystem, or compo-
nents, and the reasons for that change
or failure from the suppliers, whether
or not the railroad has experienced a
failure of that safety-critical system,
sub-system, or component;

(v) Specify the railroad’s procedures
for action upon receipt of notification
of a safety-critical change or failure of
an electronic system, sub-system, or
component, and until the upgrade or
revision has been installed;

(vi) Identify all configuration/revi-
sion control measures designed to en-
sure that safety-functional require-
ments and safety-critical hazard miti-
gation processes are not compromised
as a result of any such change, and
that any such change can be audited;

(vii) Require suppliers to provide no-
tification of all electronic safety-crit-
ical changes as well as safety-critical
failures in the supplier’s system, sub-
system, or components;

(ix) Document all arrangements with
suppliers for notification of any and all
electronic safety-critical changes as
well as safety-critical failures in the
supplier’s system, subsystem, or com-
ponents.

(d) Specific requirements. Hardware
and software that controls or monitors
a trainset’s primary braking system
shall either—

(1) Fail safely by initiating an emer-
gency or urgent brake application in
the event of a hardware or software
failure that could impair the ability of
the driver to apply or release the
brakes; or

(2) Provide the driver access to direct
manual control of the primary braking
system (emergency or urgent braking).

(e) Inspection, testing, and maintenance
records. The inspection, testing, and
maintenance conducted by the railroad
in accordance with §299.445 shall be re-
corded in hardcopy or stored electroni-
cally. Electronic recordkeeping or
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automated tracking systems, subject
to the provisions contained in §299.11,
may be utilized to store and maintain
any testing or training record required
by this subpart. Results of product
testing conducted by a vendor in sup-
port of a safety analysis shall be pro-
vided to and recorded by the railroad.

(1) The testing records shall contain
all of the following:

(i) The name of the railroad;

(ii) The location and date that the
test was conducted;

(iii) The equipment tested;

(iv) The results of tests;

(v) The repairs or replacement of
equipment;

(vi) Any preventative adjustments
made; and

(vii) The condition
equipment is left.

(2) Each record shall be—

(i) Signed by the employee con-
ducting the test, or electronically
coded, or identified by the automated
test equipment number;

(ii) Filed in the office of a super-
visory official having jurisdiction, un-
less otherwise noted; and

(iii) Available for inspection and
copying by FRA.

(3) The results of the testing con-
ducted in accordance with this section
shall be retained as follows:

(i) The results of tests that pertain to
installation or modification of a prod-
uct shall be retained for the life-cycle
of the product tested and may be kept
in any office designated by the rail-
road;

(ii) The results of periodic tests re-
quired for the maintenance or repair of
the product tested shall be retained
until the next record is filed and in no
case less than one year; and

(iii) The results of all other tests and
training shall be retained until the
next record is filed and in no case less
than one year.

(f) Review of safety analysis. (1) Prior
to the initial planned use of a new
product as defined by paragraphs (b)(2)
or (3) of this section, the railroad shall
notify FRA in accordance with §299.9 of
the intent to place this product in serv-
ice. The notification shall provide a de-
scription of the product, and identify
the location where the complete safety

in which the
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analysis documentation and the test-
ing are maintained.

(2) The railroad shall maintain and
make available to FRA upon request
all railroad or vendor documentation
used to demonstrate that the product
meets the safety requirements of the
safety analysis for the life-cycle of the
product.

(g) Hazard tracking. After a new prod-
uct is placed in service in accordance
with paragraphs (b)(2) or (3) of this sec-
tion, the railroad shall maintain a
database of all safety-relevant hazards
encountered with the product. The
database shall include all hazards iden-
tified in the safety analysis and those
that had not been previously identified
in the safety analysis. If the frequency
of the safety-relevant hazards exceeds
the threshold set forth in the safety
analysis, then the railroad shall—

(1) Report the inconsistency to the
Associate Administrator, within 15
days of discovery in accordance with
§299.9;

(2) Take immediate countermeasures
to reduce the frequency of the safety-
relevant hazard(s) below the threshold
set forth in the safety analysis;

(3) Provide a final report to the Asso-
ciate Administrator, on the results of
the analysis and countermeasures
taken to mitigate the hazard to meet
the threshold set forth in the safety
analysis when the problem is resolved.
For hazards not identified in the safety
analysis the threshold shall be exceed-
ed at one occurrence; and

(4) Electronic or automated tracking
systems used to meet the requirements
contained in paragraph (g) of this sec-
tion shall be in accordance with
§299.11.

(h) Operations and maintenance man-
ual. The railroad shall maintain all
supplier or vendor documents per-
taining to the operation, installation,
maintenance, repair, modification, in-
spection, and testing of the safety-crit-
ical electronic control systems, sub-
systems and components.

(1) Training and qualification program.
Under §299.13(c)(3), the railroad shall
establish and implement a training and
qualification program for the safety-
critical electronic control systems,
subsystems, and components subject to
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subpart G of this part prior to the safe-
ty-critical electronic control systems,
subsystems, and components being
placed in use.

(j) Operating personnel training. The
training program required by
§299.13(c)(3) for any driver or other per-
son who participates in the operation
of a trainset using the safety-critical
electronic control systems, subsystems
and components shall address all the
following elements:

(1) Familiarization with the elec-
tronic control system equipment on-
board the trainset and the functioning
of that equipment as part of the sys-
tem and in relation to other on-board
systems under that person’s control;

(2) Any actions required of the oper-
ating personnel to enable or enter data
into the system and the role of that
function in the safe operation of the
trainset;

(3) Sequencing of interventions by
the system, including notification, en-
forcement, and recovery from the en-
forcement as applicable;

(4) Railroad operating rules applica-
ble to control systems, including provi-
sions for movement and protection of
any unequipped passenger equipment,
or passenger equipment with failed or
cut-out controls;

(5) Means to detect deviations from
proper functioning of on-board elec-
tronic control system equipment and
instructions explaining the proper re-
sponse to be taken regarding control of
the trainset and notification of des-
ignated railroad personnel; and

(6) Information needed to prevent un-
intentional interference with the prop-
er functioning of on-board electronic
control equipment.

§299.443 Safety appliances.

(a) Couplers. (1) The leading and trail-
ing ends of each trainset shall be
equipped with an automatic rescue
coupler that couples on impact.

(i) Uncoupling of the rescue coupler
shall be done only at a trainset mainte-
nance facility or other location where
personnel can safely get under or be-
tween units.

(ii) The leading and the trailing ends
of a trainset are not required to be
equipped with sill steps or end or side
handholds.
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(2) The leading and trailing end cou-
plers and uncoupling devices may be
stored within a removable shrouded
housing.

(3) Leading and trailing automatic
couplers of trainsets shall be compat-
ible with the railroad’s rescue vehicles.
A coupler adaptor can be used to meet
this requirement.

(4) The railroad shall develop and im-
plement rescue procedures that assure
employee safety during rescue oper-
ations and shall be contained in the
railroad’s operating rules.

(5) Bach unit within a trainset shall
be semi-permanently coupled and shall
only be uncoupled at a trainset mainte-
nance facility or other locations iden-
tified by the railroad where the protec-
tions afforded in subpart B of part 218
of this chapter can be applied.

(6) The ends of units in a trainset
that are semi-permanently coupled are
not required to be equipped with auto-
matic couplers, sill steps, end
handholds or side handholds.

(b) Crew access. (1) Each trainset shall
provide a minimum of two (2) locations
per side, where crew members can
board or disembark the trainset safely
from ground level.

(2) Each location used for crew access
shall be equipped with retractable
stairs with handrails designed for safe
access to the trainset from ground
level.

§299.445 Trainset inspection, testing,
and maintenance requirements.

(a) General. (1) The railroad shall de-
velop a written inspection program for
the rolling stock, in accordance with
and approved under the requirements
of §299.713. As further specified in this
section, the program shall describe in
detail the procedures, equipment, and
other means necessary for the safe op-
eration of the passenger equipment, in-
cluding all inspections set forth in
paragraph (e) of this section. This in-
formation shall include a detailed de-
scription of the methods of ensuring
accurate records of required inspec-
tions.

(2) The initial inspection, testing,
and maintenance program submitted
under §299.713 shall, as a minimum, ad-
dress the specific safety inspections
contained in paragraphs (e)(1) through
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(4) of this section. The railroad may
submit the procedures detailing the
bogie inspections or general overhaul
requirements contained in paragraph
(e)(3) and (4) of this section, respec-
tively, at a later date than the initial
inspection, testing, and maintenance
program, but not less than 180 days
prior to the scheduled date of the first
bogie inspection or general overhaul.

(b) Identification of safety-critical
items. In addition to safety critical
items identified under §299.711(b), on-
board emergency equipment, emer-
gency back-up systems, trainset exits
and trainset safety-critical hardware
and software systems in accordance
with §299.441 shall be deemed safety-
critical.

(c) Compliance. The railroad shall
adopt and comply with the approved
inspection, testing, and maintenance
program in accordance with §299.703.

(d) General condition. The inspection,
testing, and maintenance program
shall ensure that all systems and com-
ponents of the equipment are free of
conditions that endanger the safety of
the crew, passengers, or equipment.
These conditions include, but are not
limited to the following:

(1) A continuous accumulation of oil
or grease;

(2) Improper functioning of a compo-
nent;

(3) A crack, break, excessive wear,
structural defect, or weakness of a
component;

(4) A leak;

(5) Use of a component or system
under conditions that exceed those for
which the component or system is de-
signed to operate; and

(6) Insecure attachment of a compo-
nent.

(e) Specific safety inspections. The pro-
gram under paragraph (a) of this sec-
tion shall specify that all passenger
trainsets shall receive thorough safety
inspections by qualified individuals
designated by the railroad at regular
intervals. At a minimum, and in addi-
tion to the annual tests required for
event recorder under §299.439(e), the
following shall be performed on each
trainset:

(1) Pre-service inspections. (i) Each
trainset in use shall be inspected at
least once every two calendar days by
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qualified individuals at a location
where there is a repair pit and access
to the top of the trainset. The inspec-
tion shall verify the correct operation
of on-board safety systems defined in
the inspection, testing, and mainte-
nance program. If any of the conditions
defined as safety-critical in paragraph
(b) of this section and §299.711(b) are
found during this inspection, the
trainset shall not be put into service
until that condition is rectified. The
pre-service inspection shall include the
following:

(A) Functional tests to determine the
status of application and release of the
service, emergency, and urgent air
brakes using the monitoring system;

(B) Operational tests of the exterior
doors; and

(C) A review of the log of on-board
ATC equipment.

(ii) If the existence of any safety-
critical conditions cannot be deter-
mined by use of an automated moni-
toring system, the railroad shall per-
form a visual inspection to determine
if the condition exists.

(2) Regular inspections. The railroad
shall perform a regular inspection on
all trainsets in accordance with the
test procedures and inspection criteria
established in paragraph (a) of this sec-
tion and at the intervals defined by
paragraph (f) of this section. If any of
the conditions defined as safety-crit-
ical in paragraph (b) of this section and
§299.711(b) are found during this inspec-
tion, the trainset shall not be put into
service until that condition is rec-
tified.

(3) Bogie inspections. The railroad
shall perform a bogie inspection on all
trainsets in accordance with the test
procedures and inspection criteria es-
tablished in paragraph (a) of this sec-
tion and at the intervals defined by
paragraph (f) of this section. If any of
the conditions defined as safety-crit-
ical in paragraph (b) of this section and
§299.711(b) are found during this inspec-
tion, the trainset shall not be put into
service until that condition is rec-
tified.

(4) General overhaul. The railroad
shall perform a general overhaul on all
trainsets in accordance with the test
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procedures and inspection criteria es-
tablished in paragraph (a) of this sec-
tion and at the intervals defined by
paragraph (f) of this section. If any of
the conditions defined as safety-crit-
ical in paragraph (b) of this section and
§299.711(b) are found during this inspec-
tion, the trainset shall not be put into
service until that condition is rec-
tified.

(f) Maintenance intervals. The rail-
road’s program established pursuant to
paragraph (a) of this section shall in-
clude the railroad’s scheduled mainte-
nance intervals for all specific safety
inspections in paragraph (e) of this sec-
tion, as required by §299.707.

(g) Training and qualification program.
The railroad shall establish a training
and qualification program as defined in
§299.13(c)(3) to qualify individuals to
perform inspections, testing, and main-
tenance on the equipment. Only quali-
fied individuals shall perform inspec-
tions, testing, and maintenance of the
equipment.

(h) Reporting and tracking of repairs to
defective trainsets. The railroad shall
have in place prior to start of oper-
ations a reporting and tracking system
for passenger trainsets with a defect
not in conformance with this subpart.
The reporting and tracking system
shall record the following information:

(1) The identification number of the
defective unit within a trainset, and
trainset identification number;

(2) The date the defect was discov-
ered;

(3) The nature of the defect;

(4) The determination made by a
qualified individual whether the equip-
ment is safe to run;

(5) The name of the qualified indi-
vidual making such a determination;

(6) Any operating restrictions placed
on the equipment; and

(7 Repairs made and the date that
they were completed.

(1) Retention of records. At a min-
imum, the railroad shall keep the
records described in paragraph (j) of
each required inspection under this
section in accordance with §299.11.
Each record shall be maintained for at
least one year from the date of the in-
spection.

(j) Availability of records. The railroad
shall make defect reporting and track-
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ing records available to FRA upon re-
quest.

(k) Brake system repair points. The
railroad shall designate brake system
repair points in the inspection, testing,
and maintenance program required by
paragraph (a) of this section. No
trainset shall depart a brake system
repair point unless that trainset has a
100 percent operational brake system.

§299.447 Movement of defective equip-
ment.

(a) A trainset with one or more con-
ditions not in compliance with the list
of safety critical defects identified in
accordance with §299.445(b) during a
pre-service inspection required by
§299.445(e)(1) shall not be moved in rev-
enue service and shall only be moved in
accordance with paragraph (e) of this
section.

(b) Except as provided in paragraph
(c) of this section, and after departure
in compliance with the pre-service in-
spection required by §299.445(e)(1), a
trainset with one or more conditions
not in compliance with the list of safe-
ty critical defects identified in accord-
ance with §§299.445(b) and 299.711(b)
may be moved in revenue service only
after the railroad has complied with all
of the following:

(1) A qualified individual determines
that it is safe to move the trainset,
consistent with the railroad’s oper-
ating rules;

(i) If appropriate, these determina-
tions may be made based upon a de-
scription of the defective condition
provided by a crewmember.

(ii) If the determinations required by
this paragraph are made by an off-site
qualified individual based on a descrip-
tion of the defective condition by on-
site personnel, then a qualified indi-
vidual shall perform a physical inspec-
tion of the defective equipment, at the
first location possible, in accordance
with the railroad’s inspection, testing,
and maintenance program and oper-
ating rules, to verify the description of
the defect provided by the on-site per-
sonnel.

(2) The qualified individual who made
the determination in paragraph (b)(1)
of this section, notifies the driver in
charge of movement of the trainset, in
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accordance with the railroad’s oper-
ating rules, of the maximum author-
ized speed, authorized destination, and
any other operational restrictions that
apply to the movement of the non-com-
pliant trainset. This notification may
be achieved through the tag required
by paragraph (b)(3) of this section; and

(3) A tag bearing the words ‘‘non-
complying trainset” and containing
the following information, are securely
attached to the control stand on each
control cab of the trainset:

(i) The trainset number and unit or
car number;

(ii) The name of the qualified indi-
vidual making the determination in
paragraph (b)(1) of this section;

(iii) The location and date of the in-
spection that led to the discovery of
the non-compliant item;

(iv) A description of each defect;

(v) Movement restrictions, if any;

(vi) The authorized destination of the
trainset; and

(vii) The signature, if possible, as
well as the job title and location of the
person making the determinations re-
quired by this section.

(4) Automated tracking systems used
to meet the tagging requirements con-
tained in paragraph (b)(3) of this sec-
tion may be reviewed and monitored by
FRA at any time to ensure the integ-
rity of the system. FRA’s Associate
Administrator may prohibit or revoke
the railroad’s ability to utilize an auto-
mated tracking system in lieu of tag-
ging if FRA finds that the automated
tracking system is not properly secure,
is inaccessible to FRA or the railroad’s
employees, or fails to track or monitor
the movement of defective equipment
adequately. Such a determination will
be made in writing and will state the
basis for such action.

(c) A trainset that develops a non-
complying condition in service may
continue in revenue service, so long as
the requirements of paragraph (b) of
this section are otherwise fully met,
until the next pre-service inspection.

(d) In the event of an in-service fail-
ure of the braking system, the trainset
may proceed in accordance with the
railroad’s operating rules relating to
the percentage of operative brakes and
at a speed no greater than the max-
imum authorized speed as determined
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by §299.409(f)(4) so long as the require-
ments of paragraph (b) of this section
are otherwise fully met, until the next
pre-service inspection.

(e) A non-complying trainset may be
moved without passengers within a
trainset maintenance facility, at
speeds not to exceed 16 km/h (10 mph),
without meeting the requirements of
paragraph (a) of this section where the
movement is solely for the purpose of
repair. The railroad shall ensure that
the movement is made safely.

(f) Nothing in this section authorizes
the movement of equipment subject to
a Special Notice for Repair under part
216 of this chapter unless the move-
ment is made in accordance with the
restrictions contained in the Special
Notice.

§299.449 Trainset image and audio re-
cording system.

(a) Duty to equip and record. (1) Each
trainset used in revenue service must
be equipped with an image recording
system comprised of—

(i) Outward-facing image recording
devices capable of recording images of
the right-of-way ahead of the trainset
in the direction of travel as further de-
scribed in paragraph (b) of this section;
and,

(ii) Inward-facing image recording
devices capable of recording images of
crewmember activities inside the lead-
ing trainset cab as further described in
paragraph (c) of this section.

(2) The image recording system must
be turned on and recording whenever a
trainset is in motion, at all speeds. If
operating circumstances cause the con-
trolling cab to be other than the cab of
the leading end of the trainset, the
railroad must also record images of ac-
tivities inside the controlling cab.

(3) The trainset image recording sys-
tem shall record at a minimum the
most recent 12 hours of operation of a
leading trainset cab used in revenue
service.

(4) Image recording device data for
each leading trainset cab used in rev-
enue service shall be recorded on a
memory module meeting the require-
ments for a certified crashworthy
event recorder memory module de-
scribed in appendix A to this part or on
an alternative, remote storage system
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that provides at least equivalent data
protections and is approved by FRA
under paragraph (g) of this section.

(b) Outward-facing recording device re-
quirements for leading trainset cabs used
in revenue service. The image recording
system shall—

(1) Include an image recording device
aimed parallel to the centerline of tan-
gent track within the gauge on the
leading end of the trainset;

(2) Be able to distinguish the signal
aspects displayed by go/no-go signals;

(3) Record at a minimum frame rate
of 15 frames per second (or its equiva-
lent);

(4) Have sufficient resolution, as de-
fined by the railroad in the railroad’s
inspection, testing, and maintenance
program under §299.445, to record the
position of switch points in advance of
the trainset at speeds of 170 km/h (106
mph) and below, and to capture images
in daylight or with normal nighttime
illumination from the headlight of the
trainset; and

(5) Include an accurate time and date
stamp on image recordings.

(¢) Inward-facing image recording de-
vice requirements for leading trainset cabs
used in revenue service. (1) The image re-
cording system shall include an image
recording device positioned to provide
complete coverage of all areas of the
leading trainset cab where a crew-
member typically may be positioned,
including complete coverage of the in-
struments and controls required to op-
erate the trainset in normal use, and—

(i) Have sufficient resolution, as de-
fined in the railroad’s inspection, test-
ing, and maintenance program under
§299.445, to record crewmember actions;

(ii) Record at a minimum frame rate
of 5 frames per second;

(iii) Be capable of using ambient
light in the cab, and when ambient
light levels drop too low for normal op-
eration, automatically switch to infra-
red or another operating mode that en-
ables the recording sufficient clarity to
comply with the requirements of this
paragraph (¢)(1); and

(iv) Include an accurate time and
date stamp on image recordings.

(2) Inward-facing image recording de-
vices shall not be installed in a loca-
tion where the device can record ac-
tivities within a trainset cab’s sanita-
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tion compartment, as defined in §229.5
of this chapter, and shall not be used to
make recordings of any activities with-
in a trainset cab’s sanitation compart-
ment.

(3) If a leading trainset cab used in
revenue service experiences a technical
failure of its inward-facing image re-
cording system, then the system shall
be removed from service and handled in
accordance with paragraph (i) of this
section.

(d) Image recording system protection
requirements for leading trainset cabs
used in revenue Sservice. The railroad
must provide convenient wired or wire-
less connections to allow authorized
railroad personnel to download audio
or image recordings from any certified
crashworthy event recorder memory
module in leading trainset cabs used in
revenue service. The railroad also must
use electronic security measure(s), and
apply appropriate cybersecurity meas-
ures, to prevent unauthorized access
to, and download, deletion, or alter-
ation of, the recording system or its re-
cordings.

(e) Inspection, testing, and maintenance
for image recording systems in leading
trainset cabs used in revenue service. (1)
The image recording system in
trainsets used in revenue service shall
have self-monitoring features to assess
whether the system is operating prop-
erly, including whether the system is
powered on.

(2) Periodic inspection requirements
for the trainset image recording sys-
tem shall be defined in the railroad’s
inspection, testing, and maintenance
program required under §299.445. As
part of the periodic inspection, the
railroad shall take sample download(s)
from the image recording system’s
crashworthy memory module to con-
firm proper operation of the system,
and, if necessary, repair the system to
full operation.

(f) Handling of recordings—(1) Chain-of-
custody procedure. The railroad shall
develop, adopt, maintain, and comply
with a chain-of-custody procedure gov-
erning the handling and the release of
the image recordings described in para-
graphs (a) through (c¢) of this section
and any audio recordings. The chain-of-
custody procedure must specifically
address the preservation and handling
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requirements for post-accident/incident
recordings provided to FRA or other
Federal agencies under paragraph (f)(2)
of this section.

(2) Accident/incident preservation. If
any trainset equipped with an image or
audio recording system is involved in
an accident/incident that must be re-
ported to FRA under part 225 of this
chapter, the railroad shall, to the ex-
tent possible, and to the extent con-
sistent with the safety of life and prop-
erty, preserve the data recorded by the
system for analysis by FRA or other
Federal agencies. The railroad must ei-
ther provide the image and/or audio
data in a format readable by FRA or
other Federal agencies; or make avail-
able to FRA or other Federal agencies
any platform, software, media device,
etc., that is required to play back the
image and/or audio data. This preserva-
tion requirement shall expire one year
after the date of the accident unless
FRA or another Federal agency noti-
fies the railroad in writing that it must
preserve the recording longer. The rail-
road may extract and analyze such
data for the purposes described in para-
graph (f)(3) of this section, only if—

(i) The original downloaded data file,
or an unanalyzed exact copy of it, is re-
tained in secure custody under the rail-
road’s procedure adopted under para-
graph (f)(1) of this section; and

(ii) It is not utilized for analysis or
any other purpose, except by direction
of FRA or another Federal agency.

(3) Recording uses. Subject to the con-
ditions specified in paragraph (f)(2) of
this section, the railroad may use
image and audio recordings from a
leading trainset cab used in revenue
service subject to this section to—

(i) Investigate an accident/incident
that is required to be reported to FRA
under part 225 of this chapter;

(ii) Investigate a violation of a Fed-
eral railroad safety law, regulation, or
order, or the railroad’s operating rules
and procedures;

(iii) Conduct an operational test
under §299.505;

(iv) Monitor for unauthorized occu-
pancy of a trainset’s cab or operating
compartment;

(v) Investigate a violation of a crimi-
nal law;

§299.449

(vi) Assist Federal agencies in the in-
vestigation of a suspected or confirmed
act of terrorism; or

(vii) Perform inspection, testing,
maintenance, or repair activities to en-
sure the proper installation and func-
tioning of an image or audio recorder
as required under paragraph (e)(2) of
this section.

(g) Image recording system approval
process. The railroad must submit for
approval a description of the technical
aspects of its trainset image recording
system installed pursuant this section.
The required description must be sub-
mitted via electronic mail to the fol-
lowing email address:
FRARRSMPE@dot.gov.

(1) The description must specifically
address the image recording system’s—

(i) Minimum 12-hour continuous re-
cording capability;

(ii) Crashworthiness; and

(iii) Post-accident accessibility of the
system’s recordings.

(2) The railroad must submit the
written statement not less than 90 days
before the installation of such image
recording system.

(3) The Associate Administrator will
review the railroad’s description and
may approve, or disapprove, the image
recording system if it does not meet
the requirements of this section. FRA
may disapprove any recording systems
that do not meet the requirements of
this section.

(h) Relationship to other laws. Nothing
in this section is intended to alter the
legal authority of law enforcement of-
ficials investigating potential viola-
tion(s) of State criminal law(s), and
nothing in this section is intended to
alter in any way the priority of inves-
tigations under 49 U.S.C. 1131 and 1134,
or the authority of the Secretary of
Transportation to investigate railroad
accidents under 49 U.S.C. 5121, 5122,
20107, 20111, 20112, 20505, 20702, 20703, and
20902.

(i) Removal of an image recording Sys-
tem or device from service and handling
for repair. (1) Notwithstanding the duty
established in paragraph (a) of this sec-
tion to equip trainsets cabs used in rev-
enue service with an image recording
system, the railroad—

(i) May remove from service the en-
tire image recording system or an
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image recording device in a leading
trainset cab used in revenue service for
any reason.

(ii) Must remove from service the en-
tire image recording system or an
image recording device in a leading
trainset cab used in revenue service if
the railroad knows the system or de-
vice is not properly recording.

(2) When a railroad removes the en-
tire image recording system or an
image recording device in a leading
trainset cab used in revenue service
from service, a qualified person shall
record the date the system or device
was removed from service in the
trainset’s maintenance records.

(3) A trainset on which the entire
image recording system, or an image
recording device in a leading trainset
cab used in revenue service, has been
taken out of service as provided in
paragraphs (i)(1)(i) or (ii) of this sec-
tion may be used as a leading trainset
cab in revenue service only until the
next pre-service inspection required
under the railroad’s inspection, test-
ing, and maintenance program.

(4) A trainset with an image record-
ing device that has been taken out of
service on only one cab end may be
used in revenue service beyond the
next pre-service inspection without re-
pair provided the other cab end is the
leading end of the trainset and the
image recording system is otherwise
operative for that cab end.

(5) A trainset with an inoperative
image recording device alone is not
deemed to be in an improper condition,
unsafe to operate, or non-complying
under §299.447. However, a trainset
with an entire image record system
taken out of service or image recording
devices taken out service in both cab
ends, may not be used in revenue serv-
ice beyond the next pre-service inspec-
tion required under the railroad’s in-
spection, testing, and maintenance pro-
gram without repair or replacement of
the non-operative system or devices.

(j) Disabling or interfering with loco-
motive-mounted audio and video record-
ing equipment. Any individual who will-
fully disables or interferes with the in-
tended functioning of image or audio
recording system equipment mounted
in a leading trainset cab used in rev-
enue service, or who tampers with or
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alters the data recorded by such equip-
ment, is subject to a civil penalty and
to disqualification from performing
safety-sensitive functions on a railroad
as provided in parts 209 and 218 of this
chapter.

(k) Employee protections. (1) If inward-
facing image or in-cab audio trainset
recordings are utilized to conduct oper-
ational tests and inspections under
§299.505, the railroad shall adopt and
comply with a procedure in its oper-
ational tests and inspections program
that ensures employees are randomly
subject to such operational tests and
inspections involving image or audio
recordings. The procedure adopted
must:

(i) Establish objective, neutral cri-
teria to ensure every employee subject
to such operational tests and inspec-
tions is selected randomly for such
operational tests and inspections with-
in a specified time frame;

(ii) Not permit subjective factors to
play a role in selection, i.e., no em-
ployee may be selected based on the ex-
ercise of the railroad’s discretion; and

(iii) Require that any operational
test or inspection using trainset image
or audio recordings be performed with-
in 72 hours of the completion of the
employee’s tour of duty that is the sub-
ject of the operational test. Any oper-
ational test performed more than 72
hours after the completion of the tour
of duty that is the subject of the test is
a violation of this section. The 72-hour
limitation does not apply to investiga-
tions of railroad accidents/incidents or
to violations of Federal railroad safety
laws, regulations, or orders, or any
criminal laws.

(2) FRA may review the railroad’s
procedure implementing paragraph
(k)(1) of this section, and, for cause
stated, may disapprove such procedure
under §299.505(h).

[88 FR 70764, Oct. 12, 2023]

Subpart E—Operating Rules

§299.501 Purpose.

Through the requirements of this
subpart, FRA learns the condition of
the operating rules and practices in use
by the railroad. The rules and practices
covered by this subpart include the
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procedures for instruction and testing
of all employees involved with the
movement of rail vehicles, including
drivers, on-board attendants, station
platform attendants, general control
center staff, and all maintenance staff,
which are necessary to ensure that
they possess the requisite skill and
knowledge of the rules and operating
practices to maintain the safety of the
system.

§299.503 Operating rules; filing and
recordkeeping.

(a) Prior to commencing operations,
the railroad shall develop a code of op-
erating rules, timetables, and time-
table special instructions. The initial
code of operating rules, timetables, and
timetable special instructions shall be
based on practices and procedures prov-
en on the Tokaido Shinkansen system.

(b) The railroad shall keep one copy
of its current code of operating rules,
timetables, timetable special instruc-
tion, at its system headquarters, and
shall make them available to FRA for
inspection and copying during normal
business hours. If the railroad elects to
maintain an electronic record, the rail-
road must satisfy the conditions listed
in §299.11.

§299.505 Programs of operational tests
and inspections; recordkeeping.

(a) Requirement to conduct operational
tests and inspections. The railroad shall
periodically conduct operational tests
and inspections to determine the ex-
tent of employee knowledge, applica-
tion, and compliance with its code of
operating rules, timetables, and time-
table special instructions in accord-
ance with a written program retained
at its system headquarters.

(b) Railroad and railroad testing officer
responsibilities. (1) Each railroad officer
who conducts operational tests and in-
spections (railroad testing officer)
shall—

(i) Be qualified on the railroad’s oper-
ating rules in accordance with §299.507;

(ii) Be qualified on the operational
testing and inspection program re-
quirements and procedures relevant to
the testing and inspections the officer
will conduct;

(iii) Receive appropriate field train-
ing, as mnecessary to achieve pro-

§299.505

ficiency, on each operational test or in-
spection that the officer is authorized
to conduct; and

(iv) Conduct operational tests and in-
spections in accordance with the rail-
road’s program of operational tests and
inspections.

(2) The railroad shall maintain a
record documenting qualification of
each railroad testing officer. The
record shall be retained by the railroad
and shall be made available to rep-
resentatives of the FRA for inspection
and copying during normal business
hours. If the railroad elects to main-
tain an electronic record, the railroad
must satisfy the conditions listed in
§299.11.

(c) Written program of operational tests
and inspections. Within 30 days of com-
mencing operations, the railroad shall
have a written program of operational
tests and inspections in effect. The
railroad shall maintain one copy of its
current program for periodic perform-
ance of the operational tests and in-
spections required by paragraph (a) of
this section, and shall maintain one
copy of each subsequent amendment to
the program as amendments are made.
These records shall be retained at the
system headquarters of the railroad for
three calendar years after the end of
the calendar year to which they relate.
These records shall be made available
to representatives of the FRA for in-
spection and copying during normal
business hours. The program shall—

(1) Provide for operational testing
and inspection under the various oper-
ating conditions on the railroad;

(2) Describe each type of operational
test and inspection adopted, including
the means and procedures used to carry
it out;

(3) State the purpose of each type of
operational test and inspection;

(4) State the frequency with which
each type of operational test and in-
spection is conducted;

(5) The program shall address with
particular emphasis those operating
rules that cause or are likely to cause
the most accidents or incidents, such
as those accidents or incidents identi-
fied in the six-month reviews and the
annual summaries as required under
paragraphs (e) and (f) of this section;
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(6) Identify the officer(s) by name and
job title responsible for ensuring that
the program of operational tests and
inspections is properly implemented
and is responsible for overseeing the
entire program. The responsibilities of
such officer(s) shall include, but not be
limited to, ensuring that the railroad’s
testing officers are directing their ef-
forts in an appropriate manner to re-
duce accidents/incidents and that all
required reviews and summaries are
completed; and

(7) Include a schedule for making the
program fully operative within 210 days
after it begins.

(d) Records. (1) The railroad shall
keep a written or electronic record of
the date, time, place, and result of each
operational test and inspection that
was performed in accordance with its
program. HEach record shall specify the
officer administering the test and in-
spection and each employee tested.
These records shall be retained at the
system headquarters of the railroad for
one calendar year after the end of the
calendar year to which they relate.
These records shall be made available
to representatives of the FRA for in-
spection and copying during normal
business hours.

(2) The railroad shall retain one copy
of its current program for periodic per-
formance of the operational tests and
inspections required by paragraph (a)
of this section and one copy of each
subsequent amendment to such pro-
gram. These records shall be retained
for three calendar years after the end
of the calendar year to which they re-
late at the system headquarters where
the tests and inspections are con-
ducted. These records shall be made
available to representatives of the FRA
for inspection and copying during nor-
mal business hours.

(e) Reviews of tests and inspections and
adjustments to the program of operational
tests—(1) Reviews by the railroad. Not
less than once every 180 days the rail-
road’s designated officer(s) shall con-
duct periodic reviews and analyses as
provided in this paragraph and shall re-
tain, at its system headquarters, one
copy of the reviews. Each such review
shall be completed within 30 days of
the close of the period. The designated
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officer(s) shall conduct a written re-
view of—

(i) The operational testing and in-
spection data for the system to deter-
mine compliance by the railroad test-
ing officers with its program of oper-
ational tests and inspections required
by paragraph (c) of this section. At a
minimum, this review shall include the
name of each railroad testing officer,
the number of tests and inspections
conducted by each officer, and whether
the officer conducted the minimum
number of each type of test or inspec-
tion required by the railroad’s pro-
gram;

(ii) Accident/incident data, the re-
sults of prior operational tests and in-
spections, and other pertinent safety
data for the system to identify the rel-
evant operating rules related to those
accidents/incidents that occurred dur-
ing the period. Based upon the results
of that review, the designated officer(s)
shall make any necessary adjustments
to the tests and inspections required of
railroad officers for the subsequent pe-
riod(s); and

(iii) Implementation of the program
of operational tests and inspections
from a system perspective, to ensure
that it is being utilized as intended,
that the other reviews provided for in
this paragraph have been properly com-
pleted, that appropriate adjustments
have been made to the distribution of
tests and inspections required, and
that the railroad testing officers are
appropriately directing their efforts.

(2) Records retention. The records of
reviews required in paragraphs (e)(1) of
this section shall be retained for a pe-
riod of one year after the end of the
calendar year to which they relate and
shall be made available to representa-
tives of FRA for inspection and copy-
ing during normal business hours.

(f) Annual summary on operational
tests and inspections. Before March 1 of
each calendar year, the railroad shall
retain, at its system headquarters, one
copy of a written summary of the fol-
lowing with respect to its previous
year’s activities: The number, type,
and result of each operational test and
inspection that was conducted as re-
quired by paragraphs (a) and (c) of this
section. These records shall be retained
for three calendar years after the end
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of the calendar year to which they re-
late and shall be made available to rep-
resentatives of FRA for inspection and
copying during normal business hours.

(g) Electronic recordkeeping. Nothing
in this section precludes the railroad
from maintaining the information re-
quired to be retained under this part in
an electronic format provided that the
railroad satisfy the conditions listed in
§299.11.

(h) Disapproval of program. Upon re-
view of the program of operational
tests and inspections required by this
section, the Associate Administrator
for Safety may, for cause stated, dis-
approve the program in whole or in
part. Notification of such disapproval
shall be made in writing and specify
the basis for the disapproval decision.
If the Associate Administrator for
Safety disapproves the program—

(1) The railroad has 35 days from the
date of the written notification of such
disapproval to—

(i) Amend its program; or

(ii) Provide a written response in sup-
port of the program to the Associate
Administrator for Safety. If the Asso-
ciate Administrator for Safety still
disapproves the program in whole or in
part after receiving the railroad’s writ-
ten response, the railroad shall amend
its program.

(2) A failure to adequately amend the
program will be considered a failure to
implement a program under this sub-
part.

§299.507 Program of instruction on
operating rules; recordkeeping.

(a) To ensure that each railroad em-
ployee whose activities are governed by
the railroad’s operating rules under-
stands those rules, the railroad periodi-
cally shall instruct each such employee
on the meaning and application of its
operating rules with a written program
developed under §299.13(c)(3) and re-
tained at its system headquarters.

(b) Prior to commencing operations,
the railroad shall file and retain one
copy of its current program for the
periodic instruction of its employees as
required by paragraph (a) of this sec-
tion and shall file and retain one copy
of any amendment to that program as
amendments are made. These records
shall be retained at the railroad’s sys-

§299.603

tem headquarters for one calendar year
after the end of the calendar year to
which they relate. These records shall
be made available to representatives of
the FRA for inspection and copying
during normal business hours. This
program shall—

(1) Describe the means and proce-
dures used for instruction of the var-
ious classes of affected employees;

(2) State the frequency of instruction
and the basis for determining that fre-
quency;

(3) Include a schedule for completing
the initial instruction of employees
who are already employed when the
program begins;

(4) Begin on the date of commencing
operations; and

(5) Provide for initial instruction of
each employee hired after the program
begins.

(c) The railroad is authorized to re-
tain by electronic recordkeeping its
program for periodic instruction of its
employees on operating rules, provided
that the requirements stated in §299.11
are satisfied.

Subpart F—System Qualification

Tests
§299.601 Responsibility for
verification demonstrations and
tests.

The railroad shall comply with the
pre-revenue qualification tests and
verification requirements set forth in
this subpart to demonstrate the overall
safety of the system, prior to revenue
operations.

§299.603 Preparation of system-wide
qualification test plan.

(a) Prior to execution of any tests as
defined in this subpart, the railroad
shall develop a system-wide qualifica-
tion test plan, that identifies the tests
that will be carried out, to dem-
onstrate the operability of all system
elements, including track and infra-
structure, signal and trainset control
system, communications, rolling
stock, software, and operating prac-
tices, and the system as a whole.

(b) The system-wide qualification
test plan shall be submitted to FRA in
accordance with §299.9 for review at
least 180 days prior to testing. FRA
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shall notify the railroad, in writing,
within 45 days of receipt of the rail-
road’s submission, and identify any de-
ficiencies in the test plan. FRA will no-
tify the railroad of any procedures to
be submitted for review. The plan shall
include the following:

(1) A list of all tests to be conducted;

(2) A summary statement of the test
objectives;

(3) A planned schedule for conducting
the tests which indicates the sequence
of testing and interdependencies; and

(4) The approach taken for—

(i) Verifying results of installation
tests performed by contractors and
manufacturers;

(ii) Functional and performance qual-
ification testing of individual safety-
related equipment, facilities, and sub-
systems in accordance with §299.605;

(iii) Pre-revenue service system inte-
gration testing of the system per

§299.607, that includes vehicle/track
system  qualification testing per
§299.609;

(iv) Simulated revenue operations of
the system per §299.611;

(v) Compliance with operating rules
as per subpart E of this part;

(vi) Training and qualification of all
personnel involved in the test program
to conduct tests safely and in accord-
ance with operating rules;

(vii) Verification of all emergency
preparedness procedures; and

(viii) Field testing of the railroad’s
uncertified PTC system and regression
testing of its FRA-certified PTC sys-
tem, under §299.201.

(c) The railroad shall adopt and com-
ply with the system-wide qualification
test plan, including completion of all
tests required by the plan.

(d) After FRA review of the system-
wide test plan, detailed test procedures
as required by paragraph (b) of this sec-
tion shall be submitted 15 days prior to
testing to FRA in accordance with
§299.9 for review.

(e) Each test procedure shall include
the following elements:

(1) A clear statement of the test ob-
jectives. One of the principal test ob-
jectives shall be to demonstrate that
the railroad’s system meets the safety
design and performance requirements
specified in this part when operated in
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the environment in which it will be
used;

(2) Any special safety precautions to
be observed during the testing;

(3) A description of the railroad prop-
erty or facilities to be used to conduct
the tests;

(4) Prerequisites for conducting each
test;

(5) A detailed description of how the
tests are to be conducted. This descrip-
tion shall include—

(i) An identification of the systems
and equipment to be tested;

(ii) The method by which the systems
and equipment shall be tested;

(iii) The instrumentation to be used
and calibration procedures;

(iv) The means by which the test re-
sults will be recorded, analyzed and re-
ported to FRA;

(v) A description of the information
or data to be obtained;

(vi) A description of how the informa-
tion or data obtained is to be analyzed
or used;

(vii) A description of any criteria to
be used as safety limits during the
testing;

(viii) The criteria to be used to evalu-
ate performance of the systems and
equipment. If system qualification is
to be based on extrapolation of less
than full-level testing results, the anal-
ysis done to justify the validity of the
extrapolation shall be described; and

(ix) Inspection, testing, and mainte-
nance procedures to be followed to en-
sure that testing is conducted safely.

(f) The railroad shall provide FRA
notice at least 30 days in advance of
the times and places of any domestic
testing and notice at least 90 days in
advance for testing not conducted do-
mestically to permit FRA observation
of such tests.

§299.605 Functional and performance
qualification tests.

The railroad shall conduct functional
and performance qualification tests,
prior to commencing revenue oper-
ations, to verify that all safety-critical
components meet all functional and all
performance specifications.
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§299.607 Pre-revenue service system
integration testing.

(a) Prior to commencing revenue op-
erations, the railroad shall conduct
tests of the trainsets throughout the
system to—

(1) Verify mechanical positioning of
the overhead catenary system; and

(2) Verify performance of the
trainset, track, and signal and trainset
control systems.

(b) The railroad shall demonstrate
safe operation of the system during
normal and degraded-mode operating
conditions. At a minimum, the fol-
lowing operation tests shall be per-
formed:

(1) Slow-speed
trainset;

(2) Verification of correct overhead
catenary and pantograph interaction;

(3) Verification of trainset clearance
at structures and passenger platforms;

(4) Incremental increase of trainset
speed;

(6) Performance tests on trainsets to
verify braking rates in accordance with
§299.409;

(6) Verification of vehicle noise;

(7T) Verification of correct vehicle
suspension characteristics;

(8) Vehicle/track system qualifica-
tion as defined in §299.609;

(9) Load tests with vehicles to verify
relay settings and signal and commu-
nication system immunization;

(10) Monitoring of utility supply cir-
cuits and telephone circuits to ensure
the adequacy of power supplies, and to
verify that transient-related disturb-
ances are within acceptable limits;

(11) Verification of vehicle detection
due to shunting of signal system cir-
cuits;

(12) Verification of safe operation of
the signal and trainset control system
as required by subpart B of this part;

(13) Tests of trainset radio reception
during system-wide vehicle operation;
and

(14) Verification of electromagnetic
interference/electromagnetic compat-
ibility between various subsystems.

§299.609 Vehicle/track system quali-
fication.
(a) General. All vehicles types in-
tended to operate in revenue service
shall be qualified for operation in ac-

operation of a
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cordance with this subpart. A quali-
fication program shall be used to dem-
onstrate that the vehicle/track system
will not exceed the wheel/rail force
safety limits, and the carbody and
bogie acceleration criteria specified in
paragraph (h) of this section—

(1) At any speed up to and including
10 km/h (6 mph) above the proposed
maximum operating speed; and

(2) On track meeting the require-
ments for the class of track associated
with the proposed maximum operating
speed as defined in §299.309. For pur-
poses of qualification testing, speeds
may exceed the maximum allowable
operating speed for the class of track
in accordance with the test plan ap-
proved by FRA.

(b) New wvehicle/track system qualifica-
tion. Vehicle types not previously
qualified under this subpart shall be
qualified in accordance with the re-
quirements of this paragraph (b).

(1) Carbody acceleration. For vehicle
types intended to operate in revenue
service at track class H4 speeds or
above, qualification testing conducted
over a representative segment of the
route shall demonstrate that the vehi-
cle type will not exceed the carbody
lateral and vertical acceleration safety
limits specified in paragraph (h) of this
section.

(2) Bogie lateral acceleration. For vehi-
cle types intended to operate at track
class H4 speeds or above, qualification
testing conducted over a representative
segment of the route shall demonstrate
that the vehicle type will not exceed
the bogie lateral acceleration safety
limit specified in paragraph (h) of this
section.

(3) Measurement of wheel/rail forces.
For vehicle types intended to operate
at track class H4 speeds or above, qual-
ification testing conducted over a rep-
resentative segment of the route shall
demonstrate that the vehicle type will
not exceed the wheel/rail force safety
limits specified in paragraph (h) of this
section.

(c) Previously qualified wvehicle/track
system. Vehicle/track systems pre-
viously qualified under this subpart for
a track class and cant deficiency on
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one route may be qualified for oper-
ation at the same class and cant defi-
ciency on another route through test-
ing to demonstrate compliance with
paragraph (a) of this section in accord-
ance with the following:

(1) Carbody acceleration. For vehicle
types intended to operate at track
class H4 speeds and above, qualification
testing conducted over a representative
segment of the new route shall dem-
onstrate that the vehicle type will not
exceed the carbody lateral and vertical
acceleration safety limits specified in
paragraph (h) of this section.

(2) Bogie lateral acceleration. For vehi-
cle types intended to operate at track
class H4 speeds or above, measurement
of bogie lateral acceleration during
qualification testing shall demonstrate
that the vehicle type will not exceed
the bogie lateral acceleration safety
limit specified in paragraph (h) of this
section. Measurement of bogie lateral
acceleration, if conducted, shall be per-
formed over a representative segment
of the new route.

(d) Vehicle/track system qualification
testing plan. To obtain the data re-
quired to support the qualification pro-
gram outlined in paragraphs (b) and (c)
of this section, the railroad shall sub-
mit a qualification testing plan as re-
quired by §299.603(b) at least 60 days
prior to testing, requesting approval to
conduct the testing at the desired
speeds and cant deficiencies. This test
plan shall provide for a test program
sufficient to evaluate the operating
limits of the track and vehicle type
and shall include—

(1) Identification of the representa-
tive segment of the route for qualifica-
tion testing;

(2) Consideration of the operating en-
vironment during qualification testing,
including operating practices and con-
ditions, the signal system, and trainset
on adjacent tracks;

(3) The maximum angle found on the
gauge face of the designed (newly-
profiled) wheel flange referenced with
respect to the axis of the wheelset that
will be used for the determination of
the Single Wheel L/V Ratio safety
limit specified in paragraph (h) of this
section; and

(4) A target maximum testing speed
in accordance with paragraph (a) of
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this section and the maximum testing
cant deficiency.

(e) Qualification testing. Upon FRA
approval of the vehicle/track system
qualification testing plan, qualifica-
tion testing shall be conducted in two
sequential stages as required in this
subpart.

(1) Stage-one testing shall include
demonstration of acceptable vehicle
dynamic response of the subject vehi-
cle as speeds are incrementally in-
creased—

(i) On a segment of tangent track,
from acceptable track class H4 speeds
to the target maximum test speed; and

(ii) On a segment of curved track,
from the speeds corresponding to 76
mm (3 inches) of cant deficiency to the
maximum testing cant deficiency.

(2) When stage-one testing has suc-
cessfully demonstrated a maximum
safe operating speed and cant defi-
ciency, stage-two testing shall com-
mence with the subject equipment over
a representative segment of the route
as identified in paragraph (d)(1) of this
section.

(i) A test run shall be conducted over
the route segment at the speed the
railroad will request FRA to approve
for such service.

(ii) An additional test run shall be
conducted at 10 km/h (6 mph) above
this speed.

(3) When conducting stage-one and
stage-two testing, if any of the mon-
itored safety limits are exceeded on
any segment of track, testing may con-
tinue provided that the track loca-
tion(s) where any of the limits are ex-
ceeded be identified and test speeds be
limited at the track location(s) until
corrective action is taken. Corrective
action may include making adjust-
ments to the track, to the vehicle, or
to both of these system components.

(4) Prior to the start of the qualifica-
tion testing program, a qualifying
Track Geometry Measurement System
(TGMS) shall be operated over the in-
tended route within 30 calendar days
prior to the start of the qualification
testing program to verify compliance
with the track geometry limits speci-
fied in §299.311.

(f) Qualification testing results. The
railroad shall submit a report to FRA
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detailing all the results of the quali-
fication program in accordance with
§299.613. The report shall be submitted
at least 60 days prior to the intended
operation of the equipment in revenue
service over the route.

(g) Cant deficiency. Based on the test
results and all other required submis-
sions, FRA will approve a maximum
trainset speed and value of cant defi-
ciency for revenue service, normally

§299.609

within 45 days of receipt of all the re-
quired information. FRA may impose
conditions necessary for safely oper-
ating at the maximum approved
trainset speed and cant deficiency.

(h) Vehicle/track interaction regulatory
limits. The following vehicle/track
interaction regulatory limits shall not
be exceeded during qualification test-
ing in accordance with this section.
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Table 1 to paragraph (h)

Vehicle/Track Interaction Safety Limits

Wheel-Rail Forces'

Filter /

Parameter Safety Limit Witdow

Requirements

No wheel of the vehicle shall
be permitted to unload to less
than 15 percent of the static
vertical wheel load for 1.5 m (5
ft) or more continuous meters.
The static vertical wheel load is
defined as the load that the
wheel would carry when
stationary on level track.

Single Wheel Vertical | 0.15 1.5m
Load Ratio - (5 ft)

The ratio of the lateral force
that any wheel exerts on an
individual rail to the vertical
force exerted by the same
wheel on the rail shall not be
greater than the safety limit
calculated for the wheel’s
flange angle (3) for 1.5 m (5 ft)
or more continuous meters.

Single Wheel L/V tan() - 0.5 1.5m

<

Ratio " 1+0.5tan(d) (5 ft)

The net axle lateral force, in
kN, exerted by any axle on the
track shall not exceed a total of
22.24 kN (5 kips) plus 40

Net Axle Lateral L/V coqs 222 1.5m percent of the static vertical
Ratio Va (5 ft) load that the axle exerts on the
track for 1.5 m (5 ft) or more
continuous meters.

Va = static vertical axle load

(kN)

The ratio of the lateral forces
that the wheels on one side of
any bogie exert on an

1.5m individual rail to the vertical

(5 ft) forces exerted by the same
wheels on that rail shall not be
greater than 0.6 for 1.5 m (5 ft)
or more continuous meters.

Bogie Side L/V Ratio |<0.6
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Carbody Accelerations®

Parameter All Vehicles Requirements
The peak-to-peak accelerations, measured as
SeO.ISSIg S:ak-to- the algebraic difference between the two
Carbody Lateral peax 1 s 3 extreme values of measured acceleration in
. window . . .
(Transient) excludes peaks any 1-second time per.lo.d, excluding any peak
<50 msec lasting less than 50 milliseconds, shall not
exceed 0.35g for all vehicles.
Sustained oscillatory lateral acceleration of
the carbody shall not exceed the prescribed
Carbody Lateral <0.10g RMS* (root mean squared) safety limits of 0.10g for
(Sustained 4 sec window® all vehicles. Root mean squared values shall
Oscillatory) 4 sec sustained be determined over a sliding 4- second
window with linear trend removed and shall
be sustained for more than 4 seconds.
The peak-to-peak accelerations, measured as
Se(;fslgsle) :ak-to- the algebraic difference between the two
Carbody Vertical pe 3 extreme values of measured acceleration in
(Transient) window any one second time period, excluding any
excludes peaks . o
250 msec peak lasting less than 50 mll.hseconds, shall
not exceed 0.45¢ for all vehicles.
Sustained oscillatory vertical acceleration of
the carbody shall not exceed the prescribed
Carbody Vertical <0.16g RMS# (root mean squared) safety limit of 0.16g for
(Sustained 4 sec window? all vehicles. Root mean squared values shall
Oscillatory) 4 sec sustained be determined over a sliding 4-second

window with linear trend removed and shall
be sustained for more than 4 seconds.

Bogie Lateral Acceleration®

Parameter Safety Filter / Requirements
Limit Window
Bogie Lateral Acceleration <0.30g |2 sec Bogie hunting shall not develop
RMS# window? | below the maximum authorized
2 sec speed. Bogie hunting is defined as
sustained |a sustained cyclic oscillation of

the bogie evidenced by lateral
accelerations exceeding 0.30g root
mean squared for more than 2
seconds. Root mean squared
values shall be determined over a
sliding 2-second window with
linear trend removed.
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! The lateral and vertical wheel forces shall be measured and processed through a low
pass filter (LPF) with a minimum cut-off frequency of 25 Hz. The sample rate for wheel
force data shall be at least 250 samples per second.

2 Carbody accelerations in the vertical and lateral directions shall be measured by
accelerometers oriented and located in accordance with § 299.337(c)(3).

3 Acceleration measurements shall be processed through an LPF with a minimum cut-off
frequency of 10 Hz. The sample rate for acceleration data shall be at least 100 samples

per second.
4 RMS = RMS with linear trend removed.

3 Bogie lateral acceleration shall be measured by accelerometers mounted on the bogie
frame at a longitudinal location as close as practicable to an axle's centerline, or if

approved by FRA, at an alternate location.

§299.611 Simulated
ations.

revenue oper-

(a) The railroad shall conduct simu-
lated revenue operations for a min-
imum period of two weeks prior to rev-
enue operations to verify overall sys-
tem performance, and provide oper-
ating and maintenance experience.

(b) The railroad shall maintain a log
of tests conducted during the simu-
lated revenue operations period. This
log of tests shall identify any problems
encountered during testing, and ac-
tions necessary to correct defects in
workmanship, materials, equipment,
design, or operating parameters.

(c) The railroad shall implement all
actions necessary to correct safety de-
fects, as identified by the log prior to
the initiation of revenue service.

§299.613 Verification of compliance.

(a) The railroad shall prepare a re-
port detailing the results of functional
and performance qualification tests,
pre-revenue service system integration
testing, and vehicle/track system qual-
ification tests required under §§299.605,
299.607, and 299.609 respectively. The re-
port shall identify any problems en-
countered during testing, and alter-
native actions necessary to correct de-
fects in workmanship, materials,
equipment, design, or operating param-
eters.

(b) The railroad shall implement all
actions necessary to correct defects, as
identified by the report.

(c) The railroad shall submit the re-
port(s) required by paragraph (a) of
this section to FRA prior to com-

mencing simulated revenue operations
and at least 60 days prior to the in-
tended start of full revenue service per
§299.609(f).

(d)(1) Prior to implementing a major
upgrade to any safety-critical system
component or sub-system, or prior to
introducing any new safety-critical
technology, the railroad shall submit
for FRA approval the detailed test pro-
cedures and/or analysis in accordance
with §299.603(d).

(2) The railroad shall prepare a report
detailing the results of functional and
performance qualification tests, pre-
revenue service system integration
testing, and vehicle/track system qual-
ification tests required under §§299.605,
299.607, and 299.609 respectively per-
taining to a major upgrade to any safe-
ty-critical system component or sub-
system, or introduction of any new
safety-critical technology. The report
shall identify any problems encoun-
tered during testing, and alternative
actions necessary to correct defects in
workmanship, materials, equipment,
design, or operating parameters.

Subpart G—Inspection, Testing,
and Maintenance Program

§299.701 General requirements.

Under the procedures provided in
§299.713, the railroad shall obtain FRA
approval of a written inspection, test-
ing, and maintenance program. The
program shall provide detailed infor-
mation, consistent with the require-
ments set forth in §§299.337 through
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299.349, and 299.445(a), on the inspec-
tion, testing, and maintenance proce-
dures necessary for the railroad to
safely operate its system. This infor-
mation shall include a detailed descrip-
tion of—

(a) Safety inspection procedures, in-
tervals, and criteria;

(b) Test procedures and intervals;

(c) Scheduled preventive mainte-
nance intervals;

(d) Maintenance procedures; and

(e) Special testing equipment or
measuring devices required to perform
safety inspections and tests.

§299.703 Compliance.

After the railroad’s inspection, test-
ing, and maintenance program is ap-
proved by FRA pursuant to the require-
ments and procedures set forth in
§299.713, the railroad shall adopt and
comply with the program, and shall
perform—

(a) All inspections and tests de-
scribed in the program in accordance
with the procedures and criteria that
the railroad identified as safety-crit-
ical; and

(b) All maintenance tasks and proce-
dures described in the program in ac-
cordance with the procedures and in-
tervals that the railroad identified as
safety-critical.

§299.705 Standard procedures for
safely performing inspection, test-
ing, and maintenance, or repairs.

(a) The railroad shall establish writ-
ten standard procedures for performing
all safety-critical or potentially haz-
ardous inspection, testing, mainte-
nance, and repair tasks. These stand-
ard procedures shall—

(1) Describe in detail each step re-
quired to safely perform the task;

(2) Describe the knowledge necessary
to safely perform the task;

(3) Describe any precautions that
shall be taken to safely perform the
task;

(4) Describe the use of any safety
equipment necessary to perform the
task;

(5) Be approved by the railroad’s offi-
cial responsible for safety;

(6) Be enforced by the railroad’s su-
pervisors responsible for accomplishing
the tasks; and

§299.711

(7) Be reviewed annually by the rail-
road. The railroad shall provide writ-
ten notice to FRA in accordance with
§299.9 at least one month prior to the
annual review. If the Associate Admin-
istrator or their designee indicates a
desire to be present, the railroad shall
provide a scheduled date and location
for the annual review. If the Associate
Administrator requests the annual re-
view be performed on another date but
the railroad and the Associate Admin-
istrator are unable to agree on a date
for rescheduling, the annual review
may be performed as scheduled.

(b) The inspection, testing, and main-
tenance program required by this sec-
tion is not intended to address and
should not include procedures to ad-
dress employee working conditions
that arise in the course of conducting
the inspections, tests, and maintenance
set forth in the program. When review-
ing the railroad’s program, FRA does
not intend to review or approve any
portion of the program that relates to
employee working conditions.

§299.707 Maintenance intervals.

(a) The initial scheduled mainte-
nance intervals shall be based on those
in effect on the Tokaido Shinkansen
system as required under §299.13(c)(1).

(b) The maintenance interval of safe-
ty-critical components shall be
changed only when justified by accu-
mulated, verifiable operating data, and
approved by FRA under paragraph
§299.713.

§299.709 Quality control program.

The railroad shall establish an in-
spection, testing, and maintenance
quality control program enforced by
the railroad or its contractor(s) to rea-
sonably ensure that inspections, test-
ing, and maintenance are performed in
accordance with inspection, testing,
and maintenance program established
under this subpart.

§299.711 Inspection, testing, and main-
tenance program format.

The submission to FRA for each iden-
tified subsystem shall consist of two
parts—
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(a) The complete inspection, testing,
and maintenance program, in its en-
tirety, including all required informa-
tion prescribed in §299.701, and all in-
formation and procedures required for
the railroad and its personnel to imple-
ment the program.

(b) A condensed version of the pro-
gram that contains only those items
identified as safety-critical, per
§299.703 submitted for approval by FRA
under §299.713.

§299.713 Program approval procedure.

(a) Submission. Except as provided in
§299.445(a)(2), the railroad shall submit
for approval an inspection, testing, and
maintenance program as described in
§299.711(b) not less than 180 days prior
to pre-revenue service system integra-
tion testing. The program shall be sub-
mitted to FRA in accordance with
§299.9. If the railroad seeks to amend
an approved program as described in
§299.711(b), the railroad shall file with
FRA in accordance with §299.9 for ap-
proval of such amendment not less
than 60 days prior to the proposed ef-
fective date of the amendment. A pro-
gram responsive to the requirements of
this subpart or any amendment to the
program shall not be implemented
prior to FRA approval.

(b) Contents. Each program or amend-
ment shall contain:

(1) The information prescribed in
§299.701 for such program or amend-
ment; and

(2) The name, title, address, and tele-
phone number of the primary person to
be contacted with regard to review of
the program, its content, or amend-
ments.

(c) Approval. (1) Within 90 days of re-
ceipt of the initial inspection, testing,
and maintenance program, FRA will
review the program. The Associate Ad-
ministrator will notify the primary
railroad contact person in writing
whether the inspection, testing, and
maintenance program is approved and,
if not approved, the specific points in
which the program is deficient. Defi-
ciencies identified shall be addressed as
directed by FRA prior to implementing
the program.

(2) FRA will review each proposed
amendment to the program that re-
laxes an FRA-approved requirement

49 CFR Ch. Il (10-1-24 Edition)

within 45 days of receipt. The Associate
Administrator will then notify the pri-
mary railroad contact person in writ-
ing whether the proposed amendment
has been approved by FRA and, if not
approved, the specific points in which
the proposed amendment is deficient.
The railroad shall correct any defi-
ciencies as directed by FRA prior to
implementing the amendment. For
amendments proposing to make an
FRA-approved program requirement
more stringent, the railroad is per-
mitted to implement the amendment
prior to obtaining FRA approval.

(3) Following initial approval of a
program or amendment, FRA may re-
open consideration of the program or
amendment for cause stated.

(4) The railroad may, subject to FRA
review and approval under §299.15, im-
plement inspection, testing, mainte-
nance procedures and criteria, incor-
porating new or emerging technology.

APPENDIX A TO PART 299—CRITERIA FOR
CERTIFICATION OF CRASHWORTHY
EVENT RECORDER MEMORY MODULE

Section 299.439(c) requires that trainsets be
equipped with an event recorder that in-
cludes a certified crashworthy event recorder
memory module. Section 299.449(a)(1) re-
quires the railroad to install an image re-
cording system in its trainsets used in rev-
enue service. As required by §299.449(a)(4),
data from these image recording systems
must be recorded on a certified crashworthy
memory module or an alternative, remote
storage system that provides at least equiva-
lent data protections and is approved by
FRA under §299.15. This appendix prescribes
the requirements for certifying an event re-
corder memory module (ERMM) or a
trainset-mounted audio and/or image record-
ing device memory module as crashworthy.
For purposes of this appendix, a trainset-
mounted audio or image recording system
memory module is also considered an
ERMM. This appendix includes the perform-
ance criteria and test sequence for estab-
lishing the crashworthiness of the ERMM as
well as the marking of the event recorder
containing the crashworthy ERMM.

A. GENERAL REQUIREMENTS

(a) Each manufacturer that represents its
ERMM as crashworthy shall, by marking it
as specified in section B of this appendix,
certify that the ERMM meets the perform-
ance criteria contained in this appendix and
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that test verification data are available to
the railroad or to FRA upon request.

(b) The test verification data shall contain,
at a minimum, all pertinent original data
logs and documentation that the test sample
preparation, test set up, test measuring de-
vices and test procedures were performed by
designated, qualified individuals using recog-
nized and acceptable practices. Test
verification data shall be retained by the
manufacturer or its successor as long as the
specific model of ERMM remains in service
on any trainset.

(c) A crashworthy ERMM shall be marked
by its manufacturer as specified in section B
of this appendix.

B. MARKING REQUIREMENTS

(a) The outer surface of the event recorder
containing a certified crashworthy ERMM
shall be colored international orange. In ad-
dition, the outer surface shall be inscribed,
on the surface allowing the most visible
area, in black letters on an international or-
ange background, using the largest type size
that can be accommodated, with the words
“CERTIFIED DOT CRASHWORTHY”, fol-
lowed by the ERMM model number (or other
such designation), and the name of the man-
ufacturer of the event recorder. This infor-
mation may be displayed as follows:

CERTIFIED DOT CRASHWORTHY

Event Recorder Memory Module Model Num-
ber

Manufacturer’s Name

Pt. 299, App. A

Marking “CERTIFIED DOT CRASH-
WORTHY” on an event recorder designed for
installation in the railroad’s trainsets is the
certification that all performance criteria
contained in this appendix have been met
and all functions performed by, or on behalf
of, the manufacturer whose name appears as
part of the marking, conform to the require-
ments specified in this appendix.

(b) Retro-reflective material shall be ap-
plied to the edges of each visible external
surface of an event recorder containing a
certified crashworthy ERMM.

C. PERFORMANCE CRITERIA FOR THE ERMM

An ERMM is crashworthy if it has been
successfully tested for survival under condi-
tions of fire, impact shock, static crush,
fluid immersion, and hydro-static pressure
contained in one of the two tables shown in
this section of appendix B. (See Tables 1 and
2.) BEach ERMM must meet the individual
performance criteria in the sequence estab-
lished in section D of this appendix. A per-
formance criterion is deemed to be met if,
after undergoing a test established in this
appendix B for that criterion, the ERMM has
preserved all of the data stored in it. The
data set stored in the ERMM to be tested
shall include all the recording elements re-
quired by §299.439(c). The following tables de-
scribe alternative performance criteria that
may be used when testing an ERMM’s crash-
worthiness. A manufacturer may utilize ei-
ther table during its testing but may not
combine the criteria contained in the two ta-
bles.

TABLE 1 TO APPENDIX A OF PART 299—ACCEPTABLE PERFORMANCE CRITERIA—OPTION A

Parameter Value Duration Remarks
Fire, High Temperature ... 750 °C (1400 °F) .. 60 minutes ... Heat source: Oven.
Fire, Low Temperature .... 260 °C (500 °F) .... 10 hours.
Impact Shock . 55¢g 100 MS oo %2 sine crash pulse.
Static Crush ... 110kN (25,000 Ibf) ........c.c.... 5 minutes.

Fluid Immersion . #1 Diesel, #2 Diesel, Water,
Salt Water, Lube Oil.

Fire Fighting Fluid

Hydrostatic Pressure Depth equivalent = 15 m. (50

ft).

Any single fluid, 48 hours.

10 minutes, following immer-
sion above.

Immersion followed by 48
hours in a dry location with-
out further disturbance.

48 hours at nominal tempera-
ture of 25 °C (77 °F).

TABLE 2 TO APPENDIX A TO PART 299—ACCEPTABLE PERFORMANCE CRITERIA—OPTION B

Parameter Value Duration Remarks
Fire, High Temperature ... 1,000 °C (1,832 °F) .. 60 minutes ... Heat source: Open flame.
Fire, Low Temperature . 260 °C (500 °F) 10 hours Heat source: Oven.
Impact Shock—Option 1 23gs ... 250 ms.
Impact Shock—Option 2 55gs ... 100 MS oo /2 sine crash pulse.

Static Crush 111.2kN (25,000 Ibf), 44.5kN
(10,000 Ibf).

#1 Diesel, #2 Diesel, Water,
Salt Water, Lube QOil, Fire
Fighting Fluid.

46.62 psig (= 30.5 m. or 100
ft.).

Fluid Immersion

Hydrostatic Pressure

5 minutes. (single “squeeze”) | Applied to 25% of surface of
largest face.

48 hours each.

48 hours at nominal tempera-
ture of 25 °C (77 °F).
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D. TESTING SEQUENCE

In order to reasonably duplicate the condi-
tions an event recorder may encounter, the
ERMM shall meet the various performance
criteria, described in section C of this appen-
dix, in a set sequence. (See Figure 1). If all
tests are done in the set sequence (single
branch testing), the same ERMM must be

49 CFR Ch. Il (10-1-24 Edition)

utilized throughout. If a manufacturer opts
for split branch testing, each branch of the
test must be conducted using an ERMM of
the same design type as used for the other
branch. Both alternatives are deemed equiv-
alent, and the choice of single branch testing
or split branch testing may be determined by
the party representing that the ERMM
meets the standard.

Figure 1 to Appendix A to Part 299 — Event Recorder Memory Module Sequential

Testing

[ IMACT SHOCK

STATIC CRUSH

l IMACT SHOCK I

STATIC CRUSH l

HIGH-TEMPERATURE HIGH-TEMPERATURE HYDROSTATIC
|
[ LOW-TEMPERATURE ] [ LOW-TEMPERATURE
| |

[ FLUID IMMERSION ]

[ FLUID IMMERSION

HYDROSTATIC

SINGLE BRANCH SEQUENTIALTESTING

SPLIT BRANCH SEQUENTIAL TESTING

E. TESTING EXCEPTION

If a new model ERMM represents an evo-
lution or upgrade from an older model
ERMM that was previously tested and cer-
tified as meeting the performance criteria
contained in section C of this appendix, the
new model ERMM need only be tested for
compliance with those performance criteria
contained in section C of this appendix that
are potentially affected by the upgrade or
modification. FRA will consider a perform-
ance criterion not to be potentially affected
if a preliminary engineering analysis or
other pertinent data establishes that the
modification or upgrade will not change the
performance of the older model ERMM
against the performance criterion in ques-
tion. The manufacturer shall retain and
make available to FRA upon request any

analysis or data relied upon to satisfy the re-
quirements of this paragraph to sustain an
exception from testing.

[856 FR 69731, Nov. 3, 2020, as amended at 88
FR 70766, Oct. 12, 2023]

APPENDIX B TO PART 299—CAB NOISE
TEST PROTOCOL

This appendix prescribes the procedures for
the in-cab noise measurements for high-
speed trainsets at speed. The purpose of the
cab noise testing is to ensure that the noise
levels within the cab of the trainset meet the
minimum requirements defined within
§299.431(h).
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A. MEASUREMENT INSTRUMENTATION

The instrumentation used shall conform to
the requirements prescribed in appendix H to
part 229 of this chapter.

B. TEST SITE REQUIREMENTS

The test shall meet the following require-
ments:

(a) The passenger trainset shall be tested
over a representative segment of the railroad
and shall not be tested in any site specifi-
cally designed to artificially lower in-cab
noise levels.

(b) All windows, doors, cabinets, seals, etc.,
must be installed in the trainset cab and be
closed.

(c) The heating, ventilation and air condi-
tioning (HVAC) system or a dedicated heat-
ing or air conditioner system must be oper-
ating on high, and the vents must be open
and unobstructed.

C. PROCEDURES FOR MEASUREMENT

(@) Laeqr is defined as the A-weighted,
equivalent sound level for a duration of T
seconds, and the sound level meter shall be
set for A-weighting with slow response.

(b) The sound level meter shall be cali-
brated with the acoustic calibrator imme-
diately before and after the in-cab tests. The
calibration levels shall be recorded.

(c) Any change in the before and after cali-
bration level(s) shall be less than 0.5 dB.

(d) The sound level meter shall be located:

(1) Laterally as close as practicable to the
longitudinal centerline of the cab, adjacent
to the driver’s seat,

Pt. 299, App. B

(2) Longitudinally at the center of the
driver’s nominal seating position, and

(3) At a height 1219 mm (48 inches) above
the floor.

(e) The sound measurements shall be taken
autonomously within the cab.

(f) The sound level shall be recorded at the
maximum approved trainset speed (0/—3 km/
h).

(g) After the passenger trainset speed has
become constant at the maximum test speed
and the in-cab noise is continuous, Lacqr
shall be measured, either directly or using a
1 second sampling interval, for a minimum
duration of 30 seconds at the measurement
position (Liacq, 30s)-

D. REPORTING

To demonstrate compliance, the railroad
shall prepare and submit a test report in ac-
cordance with §299.613. As a minimum that
report shall contain—

(a) Name(s) of person(s) conducting the
test, and the date of the test.

(b) Description of the passenger trainset
cab being tested, including: Car number and
date of manufacture.

(c) Description of sound level meter and
calibrator, including: Make, model, type, se-
rial number, and manufacturer’s calibration
date.

(d) The recorded measurement during cali-
bration and for the microphone location dur-
ing operating conditions.

(e) The recorded measurements taken dur-
ing the conduct of the test.

(f) Other information as appropriate to de-
scribe the testing conditions and procedure.
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