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components or systems have little or no ef-
fect on their overall failure rates. 

(g) When planning the maintenance of a 
component or system to protect the safety 
and operating capability of the equipment, a 
number of items must be considered in the 
reliability assessment process: 

(1) The consequences of each type of func-
tional failure; 

(2) The visibility of a functional failure to 
the operating crew (evidence that a failure 
has occurred); 

(3) The visibility of reduced resistance to 
failure (evidence that a failure is imminent); 

(4) The age-reliability characteristics of 
each item; 

(5) The economic tradeoff between the cost 
of scheduled maintenance and the benefits to 
be derived from it; 

(6) A multiple failure, resulting from a se-
quence of independent failures, may have 
consequences that would not be caused by 
any one of the individual failures alone. 
These consequences are taken into account 
in the definition of the failure consequences 
for the first failure; and 

(7) A default strategy governs decision 
making in the absence of full information or 
agreement. This strategy provides for con-
servative initial decisions, to be revised on 
the basis of information derived from oper-
ating experience. 

(h) A successful reliability-based mainte-
nance program must be dynamic. Any prior- 
to-service program is based on limited infor-
mation. As such, the operating organization 
must be prepared to collect and respond to 
real data throughout the operating life of 
the equipment. Management of the ongoing 
maintenance program requires an organized 
information system for surveillance and 
analysis of the performance of each item 
under actual operating conditions. This in-
formation is needed to determine the refine-
ments and modifications to be made in the 
initial maintenance program (including the 
adjustment of task intervals) and to deter-
mine the need for product improvement. The 
information derived from operating experi-
ence may be considered to have the following 
hierarchy of importance in the reliability- 
based maintenance program: 

(1) Failures that could affect operating 
safety; 

(2) Failures that have operational con-
sequences; 

(3) The failure modes of units removed as a 
result of failures; 

(4) The general condition of unfailed parts 
in units that have failed; and 

(5) The general condition of serviceable 
units inspected as samples. 

(i) At the time an initial maintenance pro-
gram is developed, information is usually 
available to determine the tasks necessary 
to protect safety and operating capability. 
However, the information required to deter-

mine optimum task intervals and the appli-
cability of age or life limits can be obtained 
only from age or life exploration after the 
equipment enters service. With any new 
equipment there is always the possibility of 
unanticipated failure modes. The first occur-
rence of any serious unanticipated failure 
should immediately set into motion the fol-
lowing improvement cycle: 

(1) An inspection task is developed to pre-
vent recurrences while the item is being re-
designed; 

(2) The operating fleet is modified to incor-
porate the redesigned part; and 

(3) After the modification has proved suc-
cessful, the special inspection task is elimi-
nated from the maintenance program. 

(j) Component improvements based on 
identification of the actual reliability char-
acteristics of each item through age or life 
exploration, is part of the normal develop-
ment cycle of all complex equipment. 

APPENDIX F TO PART 238—ALTERNATIVE 
DYNAMIC PERFORMANCE REQUIRE-
MENTS FOR FRONT END STRUCTURES 
OF CAB CARS AND MU LOCO-
MOTIVES 

As specified in § 238.209(b), the forward end 
of a cab car or an MU locomotive may com-
ply with the requirements of this appendix in 
lieu of the requirements of either § 238.211 
(Collision posts) or § 238.213 (Corner posts), or 
both. The requirements of this appendix are 
intended to be equivalent to the require-
ments of those sections and allow for the ap-
plication of dynamic performance criteria to 
cab cars and MU locomotives as an alter-
native to the requirements of those sections. 
The alternative dynamic performance re-
quirements are applicable to all cab cars and 
MU locomotives, and may in particular be 
helpful for evaluating the compliance of cab 
cars and MU locomotives with shaped-noses 
or crash energy management designs, or 
both. In any case, the end structure must be 
designed to protect the occupied volume for 
its full height, from the underframe to the 
anti-telescoping plate (if used) or roof rails. 

The requirements of this appendix are pro-
vided only as alternatives to the require-
ments of §§ 238.211 and 238.213, not in addition 
to the requirements of those sections. Cab 
cars and MU locomotives are not required to 
comply with both the requirements of those 
sections and the requirements of this appen-
dix, together. 

ALTERNATIVE REQUIREMENTS FOR COLLISION 
POSTS 

(a)(1) In lieu of meeting the requirements 
of § 238.211, the front end frame acting to-
gether with its supporting car body struc-
ture shall be capable of absorbing a min-
imum of 135,000 foot-pounds of energy (0.18 

VerDate Mar<15>2010 22:01 Dec 09, 2012 Jkt 226220 PO 00000 Frm 00938 Fmt 8010 Sfmt 8002 Q:\49\49V4.TXT ofr150 PsN: PC150



929 

Federal Railroad Administration, DOT Pt. 238, App. F 

megajoule) prior to or during structural de-
formation by withstanding a frontal impact 
with a rigid object in accordance with all of 
the requirements set forth in paragraphs 
(a)(2) through (a)(4) of this appendix: 

(2)(i) The striking surface of the object 
shall be centered at a height of 30 inches 
above the top of the underframe; 

(ii) The striking surface of the object shall 
have a width of no more than 36 inches and 
a diameter of no more than 48 inches; 

(iii) The center of the striking surface 
shall be offset by 19 inches laterally from the 
center of the cab car or MU locomotive, and 
on the weaker side of the end frame if the 
end frame’s strength is not symmetrical; and 

(iv) Only the striking surface of the object 
interacts with the end frame structure. 

(3) As a result of the impact, there shall be 
no more than 10 inches of longitudinal, per-
manent deformation into the occupied vol-
ume. There shall also be no complete separa-
tion of the post, its connection to the 
underframe, its connection to either the roof 
structure or the anti-telescoping plate (if 
used), or of its supporting car body struc-
ture. (A graphical description of the frontal 
impact is provided in Figure 1 to this appen-
dix.) 

(4) The nominal weights of the object and 
the cab car or MU locomotive, as ballasted, 
and the speed of the object may be adjusted 
to impart the minimum of 135,000 foot- 
pounds of energy (0.18 megajoule) to be ab-
sorbed (Ea), in accordance with the following 
formula: 
Ea = E0¥Ef 

Where: 
E0 = Energy of initially moving object at im-

pact = 1⁄2 m1*V0
2. 

Ef = Energy after impact = 1⁄2 (m1 + m2)*Vf
2. 

V0 = Speed of initially moving object at im-
pact. 

Vf = Speed of both objects after collision = 
m1*V0/(m1 + m2). 

m1 = Mass of initially moving object. 
m2 = Mass of initially standing object. 

(Figure 1 shows as an example a cab car or 
an MU locomotive having a weight of 100,000 
pounds and the impact object having a 
weight of 14,000 pounds, so that a minimum 
speed of 18.2 mph would satisfy the collision- 
energy requirement.) 

ALTERNATIVE REQUIREMENTS FOR CORNER 
POSTS 

(b)(1) In lieu of meeting the requirements 
of § 238.213, the front end frame acting to-
gether with its supporting car body struc-
ture shall be capable of absorbing a min-
imum of 120,000 foot-pounds of energy (0.16 
megajoule) prior to or during structural de-
formation by withstanding a frontal impact 
with a rigid object in accordance with all of 
the requirements set forth in paragraphs 
(b)(2) through (b)(4) of this appendix: 

(2)(i) The striking surface of the object 
shall be centered at a height of 30 inches 
above the top of the underframe; 

(ii) The striking surface of the object shall 
have a width of no more than 36 inches and 
a diameter of no more than 48 inches; 

(iii) The center of the striking surface 
shall be aligned with the outboard edge of 
the cab car or MU locomotive, and on the 
weaker side of the end frame if the end 
frame’s strength is not symmetrical; and 

(iv) Only the striking surface of the object 
interacts with the end frame structure. 

(3)(i) Except as provided in paragraph 
(b)(3)(ii) of this appendix, as a result of the 
impact, there shall be no more than 10 inches 
of longitudinal, permanent deformation into 
the occupied volume. There shall also be no 
complete separation of the post, its connec-
tion to the underframe, its connection to ei-
ther the roof structure or the anti-tele-
scoping plate (if used), or of its supporting 
car body structure. (A graphical description 
of the frontal impact is provided in Figure 2 
to this appendix.); and 

(ii) After FRA review and approval of a 
plan, including acceptance criteria, to evalu-
ate compliance with this paragraph (b), cab 
cars and MU locomotives utilizing low-level 
passenger boarding on the non-operating side 
of the cab may have two, full-height corner 
posts on that side, one post located ahead of 
the stepwell and one located behind it, so 
that the corner post located ahead of the 
stepwell is permitted to fail provided that— 

(A) The corner post located behind the 
stepwell shall have no more than 10 inches of 
longitudinal, permanent deformation; and 

(B) There shall be no complete separation 
of that post, its connection to the 
underframe, its connection to either the roof 
structure or the anti-telescoping plate (if 
used), or of its supporting car body struc-
ture. 

(4) The nominal weights of the object and 
the cab car or MU locomotive, as ballasted, 
and the speed of the object may be adjusted 
to impart the minimum of 120,000 foot- 
pounds of energy (0.16 megajoule) to be ab-
sorbed (Ea), in accordance with the following 
formula: 
Ea = E0¥Ef 

Where: 
E0 = Energy of initially moving object at im-

pact = 1⁄2 m1*V0
2. 

Ef = Energy after impact = 1⁄2 (m1 + m2)*Vf
2. 

V0 = Speed of initially moving object at im-
pact. 

Vf = Speed of both objects after collision = 
m1*V0/(m1 + m2). 

m1 = Mass of initially moving object. 
m2 = Mass of initially standing object. 

(Figure 2 shows as an example a cab car or 
an MU locomotive having a weight of 100,000 
pounds and the impact object having a 
weight of 14,000 pounds, so that a minimum 
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speed of 17.1 mph would satisfy the collision- 
energy requirement.) 
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[75 FR 1230, Jan. 8, 2010] 
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PART 239—PASSENGER TRAIN 
EMERGENCY PREPAREDNESS 

Subpart A—General 

Sec. 
239.1 Purpose and scope. 
239.3 Application. 
239.5 Preemptive effect. 
239.7 Definitions. 
239.9 Responsibility for compliance. 
239.11 Penalties. 
239.13 Waivers. 
239.15 Information collection. 

Subpart B—Specific Requirements 

239.101 Emergency preparedness plan. 
239.103 Passenger train emergency simula-

tions. 
239.105 Debriefing and critique. 
239.107 Emergency exits. 

Subpart C—Review, Approval, and Reten-
tion of Emergency Preparedness Plans 

239.201 Emergency preparedness plan; filing 
and approval. 

239.203 Retention of emergency prepared-
ness plan. 

Subpart D—Operational (Efficiency) Tests; 
Inspection of Records and Recordkeeping 

239.301 Operational (efficiency) tests. 
239.303 Electronic recordkeeping. 
APPENDIX A TO PART 239—SCHEDULE OF CIVIL 

PENALTIES 

AUTHORITY: 49 U.S.C. 20102–20103, 20105– 
20114, 20133, 21301, 21304, and 21311; 28 U.S.C. 
2461, note; and 49 CFR 1.49(c), (g), (m). 

SOURCE: 63 FR 24676, May 4, 1998, unless 
otherwise noted. 

Subpart A—General 
§ 239.1 Purpose and scope. 

(a) The purpose of this part is to re-
duce the magnitude and severity of 
casualties in railroad operations by en-
suring that railroads involved in pas-
senger train operations can effectively 
and efficiently manage passenger train 
emergencies. 

(b) This part prescribes minimum 
Federal safety standards for the prepa-
ration, adoption, and implementation 
of emergency preparedness plans by 
railroads connected with the operation 
of passenger trains, and requires each 
affected railroad to instruct its em-
ployees on the provisions of its plan. 
This part does not restrict railroads 

from adopting and enforcing additional 
or more stringent requirements not in-
consistent with this part. 

§ 239.3 Application. 

(a) Except as provided in paragraph 
(b) of this section, this part applies to 
all: 

(1) Railroads that operate intercity 
or commuter passenger train service on 
standard gage track which is part of 
the general railroad system of trans-
portation; 

(2) Railroads that provide commuter 
or other short-haul rail passenger train 
service in a metropolitan or suburban 
area (as described by 49 U.S.C. 20102(1)), 
including public authorities operating 
passenger train service; and 

(3) Passenger or freight railroads 
hosting the operation of passenger 
train service described in paragraph 
(a)(1) or (a)(2) of this section. 

(b) This part does not apply to: 
(1) Rapid transit operations in an 

urban area that are not connected with 
the general railroad system of trans-
portation; 

(2) Operation of private cars, includ-
ing business/office cars and circus 
trains; or 

(3) Tourist, scenic, historic, or excur-
sion operations, whether on or off the 
general railroad system. 

§ 239.5 Preemptive effect. 

Under 49 U.S.C. 20106 (formerly sec-
tion 205 of the Federal Railroad Safety 
Act of 1970 (45 U.S.C. 434)), issuance of 
this part preempts any State law, rule, 
regulation, order, or standard covering 
the same subject matter, except a pro-
vision necessary to eliminate or reduce 
an essentially local safety hazard, that 
is not incompatible with Federal law or 
regulation and does not unreasonably 
burden interstate commerce. 

§ 239.7 Definitions. 

As used in this part— 
Adjacent rail modes of transportation 

means other railroads, trolleys, light 
rail, heavy transit, and other vehicles 
operating on rails or electromagnetic 
guideways which are expressly identi-
fied in a railroad’s emergency pre-
paredness plan. 
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