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European foreword

This document (prEN 50126-1:2015) has been prepared by CLC/TC 9X "Electrical and electronic
applications for railways".

This document is currently submitted to the Enquiry.
The following dates are proposed:

e latest date by which the existence of (doa) dor + 6 months
this document has to be announced
at national level
e latest date by which this documenthastob  (dop) dor + 12 months
e implemented at national level by
publication of an identical national standard
or by endorsement
e latest date by which the national standards (dow)  dor + 36 months
conflicting with this document have to (to be confirmed or
be withdrawn modified when voting)

This document will supersede EN 50126-1:1999 and CLC/TR 50126-3:2008.

EN 50126 "Railway applications — The specification and demonstration of Reliability,
Availability, Maintainability and Safety (RAMS)" consists of the following parts:

— Part 1: Generic RAMS process;
— Part 2: Systems approach to safety;

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this
document.
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Introduction

EN 50126-1:1999 was aimed at introduce the application of a systematic RAMS management
process in the railway sector. Through the application of these standards and the experiences
gained over the last years, the need for revision and restructuring became apparent with a need
to deliver a systematic and coherent approach to RAMS applicable to all the railway application
fields Signalling, Rolling Stock and Electric power supply for Railways (Fixed Installations).

The revision work improved the coherency and consistency of the standards, the concept of
safety management and the practical usage of EN 50126 and took into consideration the
existing and related Technical Reports as well.

This European Standard provides railway duty holders and the railway suppliers, throughout the
European Union, with a process which will enable the implementation of a consistent approach
to the management of reliability, availability, maintainability and safety, denoted by the acronym
RAMS.

Processes for the specification and demonstration of RAMS requirements are cornerstones of
this standard. This European Standard promotes a common understanding and approach to the
management of RAMS.

EN 50126 is the railway sector specific application of EN 61508. Meeting the requirements in
this European Standard is sufficient to ensure that additional compliance to EN 61508 does not
need to be demonstrated.

With regard to safety EN 50126-1 provides a Safety Management Process which is supported
by guidance and methods described in EN 50126-2.

EN 50126-1 and EN 50126-2 are independent from the technology used. As far as safety is
concerned, EN 50126 takes the perspective of functional safety. This does not exclude other
aspects of safety. However, these are not the focus.

The application of this standard should be adapted to the specific requirements of the system
under consideration.

This European Standard can be applied systematically by the railway duty holders and railway
suppliers, throughout all phases of the life-cycle of a railway application, to develop railway
specific RAMS requirements and to achieve compliance with these requirements. The systems-
level approach developed by this European Standard facilitates assessment of the RAMS
interactions between elements of railway applications even if they are of complex nature.

This European Standard promotes co-operation between the stakeholders of Railways in the
achievement of an optimal combination of RAMS and cost for railway applications. Adoption of
this European Standard will support the principles of the European Single Market and facilitate
European railway inter-operability.

The process defined by this European Standard assumes that railway duty holders and railway
suppliers have business-level policies addressing Quality, Performance and Safety. The
approach defined in this standard is consistent with the application of quality management
requirements contained within the EN ISO 9001.

In accordance with CENELEC editing rules 1), mandatory requirements in this standard are
indicated with the modal verb “shall”. Where justifiable, the standard permits process tailoring.

Specific guidance on the application of this standard for Safety aspects is provided in
EN 50126-2. EN 50126-2 provides various methods for use in the safety management process.
Where a particular method is selected for the system under consideration, the mandatory
requirements of this method are by consequence mandatory for the safety management of the
system under consideration.

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


https://standards.iteh.ai/catalog/standards/sist/8b2e5c7c-282a-4a62-a296-1fb430b4de62/sist-en-50126-1-2018

243

244

245
246

247
248

249
250
251
252
253
254
255
256
257

258
259

260
261
262
263

264
265
266
267

268

269
270
271
272

273
274
275
276

277
278

279
280
281

282
283
284

285
286
287
288

prEN 50126-1:2015 (E)

1 Scope

This part 1 of EN 50126

. considers RAMS, understood as reliability, availability, maintainability and safety and their
interaction;

. considers the generic aspects of the RAMS life-cycle. The guidance in this part is still
applicable in the application of specific standards;

. defines:
— aprocess, based on the system life-cycle and tasks within it, for managing RAMS;

— a systematic process, tailorable to the type and size of system under consideration,
for specifying requirements for RAMS and demonstrating that these requirements are
achieved;

. addresses railway specifics;
. enables conflicts between RAMS elements to be controlled and managed effectively;
. does not define:
— RAMS targets, quantities, requirements or solutions for specific railway applications;

— rules or processes pertaining to the certification of railway products against the
requirements of this standard;

— an approval process by the safety authority;
. does not specify requirements for ensuring system security.

This part 1 of EN 50126 is applicable

. to the specification and demonstration of RAMS for all railway applications and at all levels
of such an application, as appropriate, from complete railway systems to major systems
and to individual and combined sub-systems and components within these major systems,
including those containing software; in particular:

— to new systems;

— to new systems integrated into existing systems accepted prior to the creation of this
standard, but only to the extent and insofar as the new system with the new
functionality is being integrated. It is otherwise not applicable to any unmodified
aspects of the existing system;

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

. at all relevant phases of the life-cycle of an application;
. for use by railway duty holders and the railway suppliers.

It is not required to apply this standard to existing systems including those systems already
compliant with any version of former EN 50126, which remain unmodified. Railway applications
means Command, Control & Signalling, Rolling Stock and Fixed Installations.

Processes for the specification and demonstration of RAMS requirements are cornerstones of
this standard. This European Standard promotes a common understanding and approach to the
management of RAMS.

The process defined by this European Standard assumes that railway duty holders and railway
suppliers have business-level policies addressing Quality, Performance and Safety. The
approach defined in this standard is consistent with the application of quality management
requirements contained within the EN ISO 9001.
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2 Normative references
Not applicable.
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

acceptance

status achieved by a product, system or process once it has been agreed that it is suitable for
its intended purpose

3.2

accident

unintended event or series of events resulting in loss of human health or life, damage to
property or environmental damage

Note 1 to entry: The term includes losses from accidents arising within a short time scale (e.g. collision, explosion)
and also those incurred over the long-term (e.g. release of a toxic substance).

3.3

application conditions

those conditions which need to be met in order for a system to be safely integrated and safely
operated

Note 1 to entry: Application conditions can for example be: operational restrictions (e.g. speed limit, maximum
duration of use) operational rules, maintenance restrictions (e.g. requested maintenance intervals) or environmental
conditions.

3.4

approval

legal act, often focused on safety, to allow a product, system or process to be placed into
service

Note 1 to entry: A legal act can be performed by an authorised entity (i.e. a NOBO).
3.5
assessment

process to form a judgement on whether a product, system or process meets the specified
requirements, based on evidence

Note 1 to entry: Independence of assessment is only necessary where explicitly specified.
3.6

assessor
entity that carries out an assessment

Note 1 to entry: Independence of the assessor is only necessary where explicitly specified.

3.7
assurance
confidence in achieving a goal being pursued. Declaration intended to give confidence

3.8

audit

documented, systematic and independent examination to determine whether the procedures
specific to the requirements

e comply with the planned arrangements,

e are implemented effectively and

e are suitable to achieve the specified objectives
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3.9

availability

ability of a product to be in a state to perform a required function under given conditions at a
given instant of time or over a given time interval assuming that the required external resources
are provided

Note 1 to entry: Figure B.1 (Annex B) illustrates the concept of availability and clarifies the correct use of
contributory terms.

3.10

collective risk

risk, resulting from e.g. a product, process or system, to which a population or group of people
is exposed

Note 1 to entry: Collective risk is not to be confused with multiple victim accidents.

Note 2 to entry: Collective risk is the sum of the individual risks to those individuals in the population or group.
However, the collective risk divided by the number of individuals will only provide the average individual risk.

Note 3 to entry: A group of people could be, for example, rail staff working in a restaurant car or all passengers
using a particular network.

3.1

commercial off-the-shelf software

software defined by market-driven need, commercially available and whose fitness for purpose
has been deemed acceptable by a broad spectrum of commercial users

3.12

common cause failure

failures of different items resulting from the same cause and where these failures are not
consequences of each other

3.13

compliance

state where a characteristic or property of a product, system or process satisfies the specified
requirements

3.14

configuration management

discipline applying technical and administrative direction and surveillance to identify and
document the functional and physical characteristics of a configuration item, to control changes
to those characteristics, to record and report change processing and implementation status and
to verify compliance with specified requirements

3.15
consequence analysis
to analyze the consequences of each hazard up to accidents and losses

3.16

corrective maintenance

maintenance carried out after fault recognition and intended to put a product into a state in
which it can perform a required function

3.17

designer

entity that analyses and transforms specified requirements into acceptable design solutions
which have the required safety integrity

3.18
deterministic
expresses that a behaviour can be predicted with certainty

Note 1 to entry: A deterministic event in a system can be predicted with certainty from preceding events which are
either known or are the same as for a proven equivalent system.

3.19

diversity

means of achieving all or part of the specified requirements in more than one independent and
dissimilar manner

Note 1 to entry: Diversity may be achieved by different physical methods or different design approaches.

10


https://standards.iteh.ai/catalog/standards/sist/8b2e5c7c-282a-4a62-a296-1fb430b4de62/sist-en-50126-1-2018

390
391
392

393
394
395
396

397
398
399
400

401
402

403
404
405
406

407
408
409

410
411

412
413
414
415

416
417
418
419
420

421
422

423
424
425
426

427
428

429
430
431
432

433

434
435
436

437
438

439
440
441
442
443

prEN 50126-1:2015 (E)

3.20
entity
person, group or organisation who fulfil a role as defined in this standard

3.21

equivalent fatality

expression of fatalities and weighted injuries and a convention for combining injuries and
fatalities into one figure for ease of evaluation and comparison of risks

3.22

error

discrepancy between a computed, observed or measured value or condition and the true,
specified or theoretically correct value or condition

Note 1 to entry: An error can be caused by a faulty item, e.g. a computing error made by faulty computer equipment.

Note 2 to entry: A human error can be seen as a human action or inaction that can produce an unintended result.

3.23

fail-safe

concept which is incorporated into the design of a product such that, in the event of a failure, it
enters or remains in a safe state

3.24
failure
termination of the ability of an item to perform a required function

Note 1 to entry: After failure the item has a fault.

Note 2 to entry: "Failure" is an event, as distinguished from "fault", which is a state.

3.25

failure mode

predicted or observed manner in which the product, system or process under consideration can
fail

3.26

failure rate

limit, if this exists, of the ratio of the conditional probability that the instant of time, T, of a
failure of a product falls within a given time interval (t, t+At) and the length of this interval, At,
when At tends towards zero, given that the item is in an up state at the start of the time interval
Note 1 to entry: Failure rates are often assumed as constant. This is not always valid, e.g. for components subject
to wear out (mechanical, pneumatic, electromechanical, etc.).

3.27

fault

state of an item characterized by inability to perform a required function, excluding the inability
during preventive maintenance or other planned actions

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
case of a design fault).

3.28

function

specified action or activity which may be performed by technical means and/or human beings
and has a defined output in response to a defined input

Note 1 to entry: A function can be specified or described without reference to the physical means of achieving it.
3.29

functional safety

perspective of safety focused on the functions of a system

Note 1 to entry: Functional safety does not only consider normal operation.

Note 2 to entry: Functional safety can be based on safety functions as well as on safety-related functions.

3.30

generic product

product (hardware and/or software) which can be used for a variety of installations, either

without making any changes or purely trough the configuration of the hardware or the software
(for example by the provision of application-specific data and/or algorithms)
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3.31
hazard
condition that could lead to an accident

3.32
hazard analysis
analysis comprising hazard identification, causal analysis and common cause analysis

3.33

hazard log

document in which hazards identified, decisions made, solutions adopted and their
implementation status are recorded or referenced

Note 1 to entry: The Hazard Log compiles evidence on the implementation of safety requirements regarding all identified
hazards, thus supporting the demonstration of completeness of the safety assurance activities

Note 2 to entry: A "hazard record" is an extract of the hazard log that is suitable for transferring between
stakeholders.

3.34
hazard rate
rate of occurrence of a hazard

Note 1 to entry: For detailed mathematical understanding of "rate" refer to the definition of "failure rate".

3.35
implementation
activity applied in order to transform the specified designs into their realisation

3.36

independence (functional)

freedom from any mechanism which can affect the correct operation of more than one function
as a result of either systematic or random failure

3.37

independence (physical)

freedom from any mechanism which can affect the correct operation of more than one
system/subsystem/ equipment as a result of random failures

3.38
individual risk
risk, resulting from e.g. a product, process or system, to which an individual person is exposed

Note 1 to entry: Individual risk is not to be confused with single victim accidents.

Note 1 to entry: Collective risk is the sum of the individual risks to those individuals in the population or group.
However, the collective risk divided by the number of individuals will only provide the average individual risk.

3.39

infrastructure manager

any body or undertaking that is responsible in particular for establishing and maintaining railway
infrastructure, or a part thereof, which may also include the management of infrastructure
control and safety systems. The functions of the infrastructure manager on a network or part of
a network may be allocated to different bodies or undertakings

3.40

integration

process of assembling the elements of a system according to the architectural and design
specification, and the testing of the integrated unit

3.41

life-cycle

those activities occurring during a period of time that starts when the product, system or
process is conceived and ends when the product, system or process is no longer available for
use, is decommissioned and is disposed (if applicable)”

3.42

logistic support

overall resources which are arranged and organised in order to operate and maintain the
system at the specified availability level at the required life-cycle cost
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