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European foreword 176 

This document (prEN 50126-1:2015) has been prepared by CLC/TC 9X "Electrical and electronic 177 
applications for railways". 178 
 179 
This document is currently submitted to the Enquiry. 180 
 181 
The following dates are proposed: 182 
 183 

• latest date by which the existence of 
this document has to be announced 
at national level 

(doa) dor + 6 months 

• latest date by which this document has to b
e implemented at national level by 
publication of an identical national standard 
or by endorsement 

(dop) dor + 12 months 

• latest date by which the national standards 
conflicting with this document have to 
be withdrawn 

(dow) dor + 36 months 
(to be confirmed or 
modified when voting) 

 184 
This document will supersede EN 50126-1:1999 and CLC/TR 50126-3:2008. 185 
 186 
EN 50126 "Railway applications – The specification and demonstration of Reliability, 187 
Availability, Maintainability and Safety (RAMS)" consists of the following parts: 188 
– Part 1: Generic RAMS process; 189 
– Part 2: Systems approach to safety; 190 
 191 
This document has been prepared under a mandate given to CENELEC by the European Commission 192 
and the European Free Trade Association, and supports essential requirements of EU Directive(s). 193 
 194 
For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this 195 
document. 196 
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Introduction 197 

EN 50126-1:1999 was aimed at introduce the application of a systematic RAMS management 198 
process in the railway sector. Through the application of these standards and the experiences 199 
gained over the last years, the need for revision and restructuring became apparent with a need 200 
to deliver a systematic and coherent approach to RAMS applicable to all the railway application 201 
fields Signalling, Rolling Stock and Electric power supply for Railways (Fixed Installations).  202 
The revision work improved the coherency and consistency of the standards, the concept of 203 
safety management and the practical usage of EN 50126 and took into consideration the 204 
existing and related Technical Reports as well. 205 
This European Standard provides railway duty holders and the railway suppliers, throughout the 206 
European Union, with a process which will enable the implementation of a consistent approach 207 
to the management of reliability, availability, maintainability and safety, denoted by the acronym 208 
RAMS.  209 
Processes for the specification and demonstration of RAMS requirements are cornerstones of 210 
this standard. This European Standard promotes a common understanding and approach to the 211 
management of RAMS. 212 
EN 50126 is the railway sector specific application of EN 61508. Meeting the requirements in 213 
this European Standard is sufficient to ensure that additional compliance to EN 61508 does not 214 
need to be demonstrated. 215 
With regard to safety EN 50126-1 provides a Safety Management Process which is supported 216 
by guidance and methods described in EN 50126-2. 217 
EN 50126-1 and EN 50126-2 are independent from the technology used. As far as safety is 218 
concerned, EN 50126 takes the perspective of functional safety. This does not exclude other 219 
aspects of safety. However, these are not the focus. 220 
The application of this standard should be adapted to the specific requirements of the system 221 
under consideration. 222 
This European Standard can be applied systematically by the railway duty holders and railway 223 
suppliers, throughout all phases of the life-cycle of a railway application, to develop railway 224 
specific RAMS requirements and to achieve compliance with these requirements. The systems-225 
level approach developed by this European Standard facilitates assessment of the RAMS 226 
interactions between elements of railway applications even if they are of complex nature. 227 
This European Standard promotes co-operation between the stakeholders of Railways in the 228 
achievement of an optimal combination of RAMS and cost for railway applications. Adoption of 229 
this European Standard will support the principles of the European Single Market and facilitate 230 
European railway inter-operability. 231 
The process defined by this European Standard assumes that railway duty holders and railway 232 
suppliers have business-level policies addressing Quality, Performance and Safety. The 233 
approach defined in this standard is consistent with the application of quality management 234 
requirements contained within the EN ISO 9001. 235 
In accordance with CENELEC editing rules 1), mandatory requirements in this standard are 236 
indicated with the modal verb “shall”. Where justifiable, the standard permits process tailoring.  237 
Specific guidance on the application of this standard for Safety aspects is provided in 238 
EN 50126-2. EN 50126-2 provides various methods for use in the safety management process. 239 
Where a particular method is selected for the system under consideration, the mandatory 240 
requirements of this method are by consequence mandatory for the safety management of the 241 
system under consideration. 242 

————————— 
1) CENELEC “Internal Regulations Part 3: Rules for the structure and drafting of CEN/CENELEC Publications (2009-

08), Annex H 
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1 Scope 243 

This part 1 of EN 50126 244 
• considers RAMS, understood as reliability, availability, maintainability and safety and their 245 

interaction; 246 
• considers the generic aspects of the RAMS life-cycle. The guidance in this part is still 247 

applicable in the application of specific standards; 248 
• defines:  249 

– a process, based on the system life-cycle and tasks within it, for managing RAMS; 250 
– a systematic process, tailorable to the type and size of system under consideration, 251 

for specifying requirements for RAMS and demonstrating that these requirements are 252 
achieved; 253 

• addresses railway specifics; 254 
• enables conflicts between RAMS elements to be controlled and managed effectively; 255 
• does not define:  256 

– RAMS targets, quantities, requirements or solutions for specific railway applications; 257 
– rules or processes pertaining to the certification of railway products against the 258 

requirements of this standard; 259 
– an approval process by the safety authority; 260 

• does not specify requirements for ensuring system security. 261 
 262 
This part 1 of EN 50126 is applicable  263 
• to the specification and demonstration of RAMS for all railway applications and at all levels 264 

of such an application, as appropriate, from complete railway systems to major systems 265 
and to individual and combined sub-systems and components within these major systems, 266 
including those containing software; in particular: 267 
– to new systems; 268 
– to new systems integrated into existing systems accepted prior to the creation of this 269 

standard, but only to the extent and insofar as the new system with the new 270 
functionality is being integrated. It is otherwise not applicable to any unmodified 271 
aspects of the existing system; 272 

– as far as reasonably practicable, to modifications and extensions of existing systems 273 
accepted prior to the creation of this standard, but only to the extent and insofar as 274 
existing systems are being modified. It is otherwise not applicable to any unmodified 275 
aspect of the existing system; 276 

• at all relevant phases of the life-cycle of an application; 277 
• for use by railway duty holders and the railway suppliers. 278 
It is not required to apply this standard to existing systems including those systems already 279 
compliant with any version of former EN 50126, which remain unmodified. Railway applications 280 
means Command, Control & Signalling, Rolling Stock and Fixed Installations. 281 
Processes for the specification and demonstration of RAMS requirements are cornerstones of 282 
this standard. This European Standard promotes a common understanding and approach to the 283 
management of RAMS. 284 
The process defined by this European Standard assumes that railway duty holders and railway 285 
suppliers have business-level policies addressing Quality, Performance and Safety. The 286 
approach defined in this standard is consistent with the application of quality management 287 
requirements contained within the EN ISO 9001. 288 
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2 Normative references 289 

Not applicable. 290 

3 Terms and definitions  291 

For the purposes of this document, the following terms and definitions apply. 292 
 293 
3.1  294 
acceptance 295 
status achieved by a product, system or process once it has been agreed that it is suitable for 296 
its intended purpose 297 
3.2  298 
accident 299 
unintended event or series of events resulting in loss of human health or life, damage to 300 
property or environmental damage 301 
Note 1 to entry: The term includes losses from accidents arising within a short time scale (e.g. collision, explosion) 302 
and also those incurred over the long-term (e.g. release of a toxic substance). 303 
3.3  304 
application conditions 305 
those conditions which need to be met in order for a system to be safely integrated and safely 306 
operated 307 
Note 1 to entry: Application conditions can for example be: operational restrictions (e.g. speed limit, maximum 308 
duration of use) operational rules, maintenance restrictions (e.g. requested maintenance intervals) or environmental 309 
conditions. 310 
3.4  311 
approval  312 
legal act, often focused on safety, to allow a product, system or process to be placed into 313 
service 314 
Note 1 to entry: A legal act can be performed by an authorised entity (i.e. a NOBO). 315 
3.5  316 
assessment 317 
process to form a judgement on whether a product, system or process meets the specified 318 
requirements, based on evidence 319 
Note 1 to entry: Independence of assessment is only necessary where explicitly specified. 320 
3.6  321 
assessor  322 
entity that carries out an assessment 323 
Note 1 to entry: Independence of the assessor is only necessary where explicitly specified. 324 
3.7  325 
assurance  326 
confidence in achieving a goal being pursued. Declaration intended to give confidence 327 
3.8  328 
audit  329 
documented, systematic and independent examination to determine whether the procedures 330 
specific to the requirements 331 

• comply with the planned arrangements,  332 
• are implemented effectively and  333 
• are suitable to achieve the specified objectives 334 
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3.9  335 
availability 336 
ability of a product to be in a state to perform a required function under given conditions at a 337 
given instant of time or over a given time interval assuming that the required external resources 338 
are provided 339 
Note 1 to entry: Figure B.1 (Annex B) illustrates the concept of availability and clarifies the correct use of 340 
contributory terms. 341 
3.10  342 
collective risk  343 
risk, resulting from e.g. a product, process or system, to which a population or group of people 344 
is exposed 345 
Note 1 to entry: Collective risk is not to be confused with multiple victim accidents. 346 
Note 2 to entry: Collective risk is the sum of the individual risks to those individuals in the population or group. 347 
However, the collective risk divided by the number of individuals will only provide the average individual risk.  348 
Note 3 to entry: A group of people could be, for example, rail staff working in a restaurant car or all passengers 349 
using a particular network. 350 
3.11  351 
commercial off-the-shelf software  352 
software defined by market-driven need, commercially available and whose fitness for purpose 353 
has been deemed acceptable by a broad spectrum of commercial users  354 
3.12  355 
common cause failure  356 
failures of different items resulting from the same cause and where these failures are not 357 
consequences of each other 358 
3.13  359 
compliance 360 
state where a characteristic or property of a product, system or process satisfies the specified 361 
requirements 362 
3.14  363 
configuration management  364 
discipline applying technical and administrative direction and surveillance to identify and 365 
document the functional and physical characteristics of a configuration item, to control changes 366 
to those characteristics, to record and report change processing and implementation status and 367 
to verify compliance with specified requirements 368 
3.15  369 
consequence analysis  370 
to analyze the consequences of each hazard up to accidents and losses 371 
3.16  372 
corrective maintenance  373 
maintenance carried out after fault recognition and intended to put a product into a state in 374 
which it can perform a required function 375 
3.17  376 
designer  377 
entity that analyses and transforms specified requirements into acceptable design solutions 378 
which have the required safety integrity 379 
3.18  380 
deterministic  381 
expresses that a behaviour can be predicted with certainty 382 
Note 1 to entry: A deterministic event in a system can be predicted with certainty from preceding events which are 383 
either known or are the same as for a proven equivalent system. 384 
3.19  385 
diversity 386 
means of achieving all or part of the specified requirements in more than one independent and 387 
dissimilar manner 388 
Note 1 to entry: Diversity may be achieved by different physical methods or different design approaches. 389 
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3.20  390 
entity 391 
person, group or organisation who fulfil a role as defined in this standard 392 
3.21  393 
equivalent fatality  394 
expression of fatalities and weighted injuries and a convention for combining injuries and 395 
fatalities into one figure for ease of evaluation and comparison of risks 396 
3.22  397 
error 398 
discrepancy between a computed, observed or measured value or condition and the true, 399 
specified or theoretically correct value or condition 400 
Note 1 to entry: An error can be caused by a faulty item, e.g. a computing error made by faulty computer equipment. 401 
Note 2 to entry: A human error can be seen as a human action or inaction that can produce an unintended result. 402 
3.23  403 
fail-safe 404 
concept which is incorporated into the design of a product such that, in the event of a failure, it 405 
enters or remains in a safe state 406 
3.24  407 
failure 408 
termination of the ability of an item to perform a required function 409 
Note 1 to entry: After failure the item has a fault. 410 
Note 2 to entry: "Failure" is an event, as distinguished from "fault", which is a state. 411 
3.25  412 
failure mode  413 
predicted or observed manner in which the product, system or process under consideration can 414 
fail 415 
3.26  416 
failure rate  417 
limit, if this exists, of the ratio of the conditional probability that the instant of time, T, of a 418 
failure of a product falls within a given time interval (t, t+∆t) and the length of this interval, ∆t, 419 
when ∆t tends towards zero, given that the item is in an up state at the start of the time interval 420 
Note 1 to entry: Failure rates are often assumed as constant. This is not always valid, e.g. for components subject 421 
to wear out (mechanical, pneumatic, electromechanical, etc.). 422 
3.27  423 
fault 424 
state of an item characterized by inability to perform a required function, excluding the inability 425 
during preventive maintenance or other planned actions 426 
Note 1 to entry: A fault is often the result of a failure of the item itself, but may exist without prior failure (e.g. in 427 
case of a design fault). 428 
3.28  429 
function  430 
specified action or activity which may be performed by technical means and/or human beings 431 
and has a defined output in response to a defined input 432 
Note 1 to entry: A function can be specified or described without reference to the physical means of achieving it. 433 
3.29  434 
functional safety  435 
perspective of safety focused on the functions of a system 436 
Note 1 to entry: Functional safety does not only consider normal operation. 437 
Note 2 to entry: Functional safety can be based on safety functions as well as on safety-related functions. 438 
3.30  439 
generic product  440 
product (hardware and/or software) which can be used for a variety of installations, either 441 
without making any changes or purely trough the configuration of the hardware or the software 442 
(for example by the provision of application-specific data and/or algorithms) 443 
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3.31  444 
hazard 445 
condition that could lead to an accident 446 
3.32  447 
hazard analysis  448 
analysis comprising hazard identification, causal analysis and common cause analysis 449 
3.33  450 
hazard log  451 
document in which hazards identified, decisions made, solutions adopted and their 452 
implementation status are recorded or referenced 453 
Note 1 to entry: The Hazard Log compiles evidence on the implementation of safety requirements regarding all identified 454 
hazards, thus supporting the demonstration of completeness of the safety assurance activities 455 
Note 2 to entry: A "hazard record" is an extract of the hazard log that is suitable for transferring between 456 
stakeholders. 457 
3.34  458 
hazard rate  459 
rate of occurrence of a hazard 460 
Note 1 to entry: For detailed mathematical understanding of "rate" refer to the definition of "failure rate". 461 
3.35  462 
implementation 463 
activity applied in order to transform the specified designs into their realisation 464 
3.36  465 
independence (functional)  466 
freedom from any mechanism which can affect the correct operation of more than one function 467 
as a result of either systematic or random failure 468 
3.37  469 
independence (physical)  470 
freedom from any mechanism which can affect the correct operation of more than one 471 
system/subsystem/ equipment as a result of random failures 472 
3.38  473 
individual risk  474 
risk, resulting from e.g. a product, process or system, to which an individual person is exposed 475 
Note 1 to entry: Individual risk is not to be confused with single victim accidents. 476 
Note 1 to entry: Collective risk is the sum of the individual risks to those individuals in the population or group. 477 
However, the collective risk divided by the number of individuals will only provide the average individual risk.  478 
3.39  479 
infrastructure manager  480 
any body or undertaking that is responsible in particular for establishing and maintaining railway 481 
infrastructure, or a part thereof, which may also include the management of infrastructure 482 
control and safety systems. The functions of the infrastructure manager on a network or part of 483 
a network may be allocated to different bodies or undertakings 484 
3.40  485 
integration 486 
process of assembling the elements of a system according to the architectural and design 487 
specification, and the testing of the integrated unit 488 
3.41  489 
life-cycle 490 
those activities occurring during a period of time that starts when the product, system or 491 
process is conceived and ends when the product, system or process is no longer available for 492 
use, is decommissioned and is disposed (if applicable)”  493 
3.42  494 
logistic support  495 
overall resources which are arranged and organised in order to operate and maintain the 496 
system at the specified availability level at the required life-cycle cost 497 
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3.43  498 
maintainability 499 
ability of an item under given conditions of use, to be retained in, or restored to, a state in 500 
which it can perform a required function, when maintenance is performed under given 501 
conditions and using stated procedures and resources 502 
Note 1 to entry: The maintainability is also used as a measure of maintainability performance. 503 
3.44  504 
maintenance 505 
combination of all technical and administrative actions, including supervision actions, intended 506 
to retain a product in, or restore it to, a state in which it can perform a required function 507 
3.45  508 
mission 509 
objective description of the fundamental task performed by a system 510 
3.46  511 
mission profile  512 
outline of the expected range and variation in the mission with respect to parameters such as 513 
time, loading, speed, distance, stops, tunnels, etc., in the operational phases of the life-cycle 514 
3.47  515 
negation 516 
enforcement of a safe state following detection of a hazardous fault 517 
3.48  518 
negation time  519 
time span which begins when the existence of a fault is detected and ends when a safe state is 520 
enforced 521 
3.49  522 
pre-existing software  523 
all software developed prior to the application currently in question is classed as pre-existing 524 
software including commercial off-the-shelf software, open-source software and software 525 
previously developed but not in accordance with this European Standard 526 
3.50  527 
preventive maintenance  528 
maintenance carried out at pre-determined intervals or according to prescribed criteria and 529 
intended to reduce the probability of failure or the degradation of the functioning of an item 530 
3.51  531 
procedural safety  532 
aspects of the safety life-cycle which are governed by procedures and instructions (e.g. 533 
operational and maintenance procedures) 534 
3.52  535 
project management  536 
administrative and/or technical conduct of a project, including RAMS aspects 537 
3.53  538 
project manager  539 
entity that carries out project management 540 
3.54  541 
railway duty holder  542 
body with the overall accountability for operating a railway system within the legal framework 543 
Note 1 to entry: Railway duty holder accountabilities for the overall system or its parts and life-cycle activities are 544 
sometimes split between one or more bodies or entities. For example: 545 
− the owner(s) of one or more parts of the system assets and their purchasing agents; 546 
− the operator of the system; 547 
− the maintainer(s) of one or more parts of the system; 548 
Note 2 to entry: Typically the railway duty holders are railway undertakings and the infrastructure managers.  549 
Such splits are based on either statutory instruments or contractual agreements. Such responsibilities should 550 
therefore be clearly stated at the earliest stages of a system life-cycle. 551 
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