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at the minimum separation for two ad-
jacent tracks, while traveling in oppo-
site directions, each train traveling at 
the maximum authorized speed. 

§ 238.223 Locomotive fuel tanks. 
Locomotive fuel tanks shall comply 

with either the following or an indus-
try standard providing at least an 
equivalent level of safety if approved 
by FRA under § 238.21: 

(a) External fuel tanks. External loco-
motive fuel tanks shall comply with 
the requirements contained in Appen-
dix D to this part. 

(b) Internal fuel tanks. 
(1) Internal locomotive fuel tanks 

shall be positioned in a manner to re-
duce the likelihood of accidental pene-
tration from roadway debris or colli-
sion. 

(2) Internal fuel tank vent systems 
shall be designed so they do not be-
come a path of fuel loss in any tank 
orientation due to a locomotive over-
turning. 

(3) Internal fuel tank bulkheads and 
skin shall, at a minimum, be equiva-
lent to a 5/16-inch thick steel plate 
with a yield strength of 25,000 pounds 
per square inch. Material of a higher 
yield strength may be used to decrease 
the required thickness of the material 
provided at least an equivalent level of 
strength is maintained. Skid plates are 
not required. 

[67 FR 19991, Apr. 23, 2002] 

§ 238.225 Electrical system. 
All passenger equipment shall com-

ply with the following: 
(a) Conductors. Conductor sizes shall 

be selected on the basis of current-car-
rying capacity, mechanical strength, 
temperature, flexibility requirements, 
and maximum allowable voltage drop. 
Current-carrying capacity shall be de-
rated for grouping and for operating 
temperature. 

(b) Main battery system. 
(1) The main battery compartment 

shall be isolated from the cab and pas-
senger seating areas by a non-combus-
tible barrier. 

(2) Battery chargers shall be designed 
to protect against overcharging. 

(3) If batteries are of the type to po-
tentially vent explosive gases, the bat-
tery compartment shall be adequately 

ventilated to prevent the accumulation 
of explosive concentrations of these 
gases. 

(c) Power dissipation resistors. 
(1) Power dissipating resistors shall 

be adequately ventilated to prevent 
overheating under worst-case operating 
conditions as determined by the rail-
road. 

(2) Power dissipation grids shall be 
designed and installed with sufficient 
isolation to prevent combustion. 

(3) Resistor elements shall be elec-
trically insulated from resistor frames, 
and the frames shall be electrically in-
sulated from the supports that hold 
them. 

(d) Electromagnetic interference and 
compatibility. (1) The operating railroad 
shall ensure electromagnetic compat-
ibility of the safety-critical equipment 
systems with their environment. Elec-
tromagnetic compatibility may be 
achieved through equipment design or 
changes to the operating environment. 

(2) The electronic equipment shall 
not produce electrical noise that af-
fects the safe performance of train line 
control and communications or way-
side signaling systems. 

(3) To contain electromagnetic inter-
ference emissions, suppression of tran-
sients shall be at the source wherever 
possible. 

(4) 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. 

§ 238.227 Suspension system. 

On or after November 8, 1999— 
(a) All passenger equipment shall ex-

hibit freedom from hunting oscilla-
tions at all operating speeds. If hunting 
oscillations do occur, a railroad shall 
immediately take appropriate action 
to prevent derailment. For purposes of 
this paragraph, hunting oscillations 
shall be considered lateral oscillations 
of trucks that could lead to a dan-
gerous instability. 
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(b) All passenger equipment intended 
for service above 110 mph shall dem-
onstrate stable operation during pre- 
revenue service qualification tests at 
all operating speeds up to 5 mph in ex-
cess of the maximum intended oper-
ating speed under worst-case condi-
tions—including component wear—as 
determined by the operating railroad. 

(c) Nothing in this section shall af-
fect the requirements of part 213 of this 
chapter as they apply to passenger 
equipment as provided in that part. 

§ 238.229 Safety appliances. 
Except as provided in this part, all 

passenger equipment continues to be 
subject to the safety appliance require-
ments contained in Federal statute at 
49 U.S.C. chapter 203 and in Federal 
regulations at part 231 and § 232.2 of 
this chapter. 

§ 238.231 Brake system. 
Except as otherwise provided in this 

section, on or after September 9, 1999 
the following requirements apply to all 
passenger equipment and passenger 
trains. 

(a) A passenger train’s primary brake 
system shall be capable of stopping the 
train with a service application from 
its maximum authorized operating 
speed within the signal spacing exist-
ing on the track over which the train is 
operating. 

(b) The brake system design of pas-
senger equipment ordered on or after 
September 8, 2000 or placed in service 
for the first time on or after September 
9, 2002, shall not require an inspector to 
place himself or herself on, under, or 
between components of the equipment 
to observe brake actuation or release. 

(c) Passenger equipment shall be pro-
vided with an emergency brake appli-
cation feature that produces an irre-
trievable stop, using a brake rate con-
sistent with prevailing adhesion, pas-
senger safety, and brake system ther-
mal capacity. An emergency brake ap-
plication shall be available at any 
time, and shall be initiated by an unin-
tentional parting of the train. 

(d) A passenger train brake system 
shall respond as intended to signals 
from a train brake control line or lines. 
Control lines shall be designed so that 
failure or breakage of a control line 

will cause the brakes to apply or will 
result in a default to control lines that 
meet this requirement. 

(e) Introduction of alcohol or other 
chemicals into the air brake system of 
passenger equipment is prohibited. 

(f) The operating railroad shall re-
quire that the design and operation of 
the brake system results in wheels that 
are free of condemnable cracks. 

(g) Disc brakes shall be designed and 
operated to produce a surface tempera-
ture no greater than the safe operating 
temperature recommended by the disc 
manufacturer and verified by testing or 
previous service. 

(h) Hand brakes and parking brakes. (1) 
Except for a locomotive that is ordered 
before September 8, 2000 or placed in 
service for the first time before 
Sepbember 9, 2002, and except for MU 
locomotives, all locomotives shall be 
equipped with a hand or parking brake 
that can: 

(i) Be applied or activated by hand; 
(ii) Be released by hand; and 
(iii) Hold the loaded unit on the max-

imum grade anticipated by the oper-
ating railroad. 

(2) Except for a private car and loco-
motives addressed in paragraph (h)(1) 
of this section, all other passenger 
equipment, including MU locomotives, 
shall be equipped with a hand brake 
that meets the requirements for hand 
brakes contained in part 231 of this 
chapter and that can: 

(i) Be applied or activated by hand; 
(ii) Be released by hand; and 
(iii) Hold the loaded unit on the max-

imum grade anticipated by the oper-
ating railroad. 

(3) The air brake shall not be de-
pended upon to hold equipment stand-
ing unattended on a grade (including a 
locomotive, a car, or a train whether or 
not a locomotive is attached). When re-
quired, a sufficient number of hand 
brakes shall be applied to hold the 
train or equipment before the air 
brakes are released. Any hand brakes 
applied to hold equipment shall not be 
released until it is known that the air 
brake system is properly charged. 

(i) Passenger cars shall be equipped 
with a means to apply the emergency 
brake that is accessible to passengers 
and located in the vestibule or pas-
senger compartment. The emergency 
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