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this material at NARA, call 202–741– 
6030, or go to http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

(b) Internal fuel tanks. Locomotives 
equipped with internal fuel tanks shall, 
at a minimum, comply with the re-
quirements of § 238.223(b) of this chap-
ter. 

[71 FR 36914, June 28, 2006, as amended at 74 
FR 25173, May 27, 2009] 

Subpart E—Locomotive Electronics 

SOURCE: 77 FR 21348, Apr. 9, 2012, unless 
otherwise noted. 

§ 229.301 Purpose and scope. 

(a) The purpose of this subpart is to 
promote the safe design, operation, and 
maintenance of safety-critical, as de-
fined in § 229.305, electronic locomotive 
control systems, subsystems, and com-
ponents. 

(b) Locomotive control systems or 
their functions that comingle with 
safety critical processor based signal 
and train control systems are regu-
lated under part 236 subparts H and I of 
this chapter. 

§ 229.303 Applicability. 

(a) The requirements of this subpart 
apply to all safety-critical electronic 
locomotive control systems, sub-
systems, and components (i.e., ‘‘prod-
ucts’’ as defined in § 229.305), except for 
the following: 

(1) Products that are in service prior 
to June 8, 2012. 

(2) Products that are under develop-
ment as of October 9, 2012, and are 
placed in service prior to October 9, 
2017. 

(3) Products that comingle loco-
motive control systems with safety 
critical processor based signal and 
train control systems; 

(4) Products that are used during on- 
track testing within a test facility; and 

(5) Products that are used during on- 
track testing outside a test facility, if 
approved by FRA. To obtain FRA ap-
proval of on-track testing outside of a 
test facility, a railroad shall submit a 
request to FRA that provides: 

(i) Adequate information regarding 
the function and history of the product 
that it intends to use; 

(ii) The proposed tests; 
(iii) The date, time and location of 

the tests; and 
(iv) The potential safety con-

sequences that will result from oper-
ating the product for purposes of test-
ing. 

(b) Railroads and vendors shall iden-
tify all products that are under devel-
opment to FRA by October 9, 2012. 

(c) The exceptions provided in para-
graph (a) of this section do not apply to 
products or product changes that re-
sult in degradation of safety, or a ma-
terial increase in safety-critical 
functionality. 

§ 229.305 Definitions. 

As used in this subpart— 
Cohesion is a measure of how strong-

ly-related or focused the responsibil-
ities of a system, subsystem, or compo-
nent are. 

Comingle refers to the act of creating 
systems, subsystems, or components 
where the systems, subsystems, or 
components are tightly coupled and 
with low cohesion. 

Component means an electronic ele-
ment, device, or appliance (including 
hardware or software) that is part of a 
system or subsystem. 

Configuration management control plan 
means a plan designed to ensure that 
the proper and intended product con-
figuration, including the electronic 
hardware components and software 
version, is documented and maintained 
through the life-cycle of the products 
in use. 

Executive software means software 
common to all installations of a given 
electronic product. It generally is used 
to schedule the execution of the site- 
specific application programs, run tim-
ers, read inputs, drive outputs, perform 
self-diagnostics, access and check 
memory, and monitor the execution of 
the application software to detect un-
solicited changes in outputs. 

Initialization refers to the startup 
process when it is determined that a 
product has all required data input and 
the product is prepared to function as 
intended. 

VerDate Mar<15>2010 22:01 Dec 09, 2012 Jkt 226220 PO 00000 Frm 00521 Fmt 8010 Sfmt 8010 Q:\49\49V4.TXT ofr150 PsN: PC150



512 

49 CFR Ch. II (10–1–12 Edition) § 229.307 

Loosely coupled means an attribute of 
systems, referring to an approach to 
designing interfaces across systems, 
subsystems, or components to reduce 
the interdependencies between them— 
in particular, reducing the risk that 
changes within one system, subsystem, 
or component will create unanticipated 
changes within other system, sub-
system, or component. 

Materials handling refers to explicit 
instructions for handling safety-crit-
ical components established to comply 
with procedures specified by the rail-
road. 

New or next-generation locomotive con-
trol system means a locomotive control 
system using technologies or combina-
tions of technologies that are not in 
use in revenue service, products that 
are under development as of October 9, 
2012, are placed into service prior to 
October 9, 2015, or products without es-
tablished histories of safe practice. 

Product means any safety critical 
electronic locomotive control system, 
subsystem, or component, not includ-
ing safety critical processor based sig-
nal and train control systems, whose 
functions are directly related to safe 
movement and stopping of the train as 
well as the associated man-machine 
interfaces irrespective of the location 
of the control system, subsystem, or 
component. 

Revision control means a chain of cus-
tody regimen designed to positively 
identify safety-critical components and 
spare equipment availability, including 
repair/replacement tracking. 

Safety Analysis refers to a formal set 
of documentation which describes in 
detail all of the safety aspects of the 
product, including but not limited to 
procedures for its development, instal-
lation, implementation, operation, 
maintenance, repair, inspection, test-
ing, and modification, as well as anal-
yses supporting its safety claims. 

Safety-critical, as applied to a function, 
a system, or any portion thereof, means 
the correct performance of which is es-
sential to safety of personnel or equip-
ment, or both; or the incorrect per-
formance of which could cause a haz-
ardous condition, or allow a hazardous 
condition which was intended to be 
prevented by the function or system to 
exist. 

Subsystem means a defined portion of 
a system. 

System refers to any electronic loco-
motive control system and includes all 
subsystems and components thereof, as 
the context requires. 

Test facility means a track that is not 
part of the general railroad system of 
transportation and is being used exclu-
sively for the purpose of testing equip-
ment and has all of its public grade 
crossings protected. 

Tightly Coupled means an attribute of 
systems, referring to an approach to 
designing interfaces across systems, 
subsystems, or components to maxi-
mize the interdependencies between 
them. In particular, increasing the risk 
that changes within one system, sub-
system, or component will create unan-
ticipated changes within other system, 
subsystem, or component. 

§ 229.307 Safety analysis. 
(a) A railroad shall develop a Safety 

Analysis (SA) for each product subject 
to this subpart prior to the initial use 
of such product on their railroad. 

(b) The SA shall: 
(1) establish and document the min-

imum requirements that will govern 
the development and implementation 
of all products subject to this subpart, 
and be based on good engineering prac-
tice and should be consistent with the 
guidance contained in appendix F of 
this part in order to establish that a 
product’s safety-critical functions will 
operate with a high degree of con-
fidence in a fail-safe manner; 

(2) Include procedures for immediate 
repair of safety-critical functions; and 

(3) Be made available to FRA upon 
request. 

(c) Each railroad shall comply with 
the SA requirements and procedures 
related to the development, implemen-
tation, and repair of a product subject 
to this subpart. 

§ 229.309 Safety-critical changes and 
failures. 

(a) Whenever a planned safety-crit-
ical design change is made to a product 
that is in use by a railroad and subject 
to this subpart, the railroad shall: 

(1) Notify FRA’s Associate Adminis-
trator for Safety of the design changes 
made by the product supplier; 
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