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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Railway applications -
Specification and demonstration of reliability, availability, maintainability
and safety (RAMS) -
Part 2: Systems approach to safety

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly
Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may participate
in this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (ISO)
in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all interested
IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services
carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or other
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising
out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s).
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof.
As of the date of publication of this document, IEC had not received notice of (a) patent(s), which may be required
to implement this document. However, implementers are cautioned that this may not represent the latest information,
which may be obtained from the patent database available at https://patents.iec.ch shall not be held responsible for
identifying any or all such patent rights.

IEC 62278-2 has been prepared by IEC technical committee 9: Electric systems and equipment
for railways. It is an International Standard.

This first edition, together with IEC 62278-1, cancels and replaces |IEC 62278:2002. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) creation of this new Part 2 providing, for the first time, safety-related guidance and methods

that support the safety management process provided in IEC 62278-1:2025.
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The text of this International Standard is based on the following documents:

Draft Report on voting

9/3208/FDIS 9/3235/RVD

Full information on the voting for its approval can be found in the report on voting indicated in the
above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available at
www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described
in greater detail at www.iec.ch/publications.

The IEC 62278 series forms part of the railway sector specific application of IEC 61508.
IEC 62278, IEC 62279 and IEC 62425 comprise the railway sector equivalent of the IEC 61508
series so far as railway communication, signalling and processing systems are concerned. When
compliance with these documents has been demonstrated, further evaluation of compliance with
the IEC 61508 series is not foreseen.

A list of all parts in the IEC 62278 series, published under the general title Railway applications -
Specification and demonstration of reliability, availability, maintainability and safety (RAMS), can
be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the specific
document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

IEC 62278:2002 was aimed at introducing the application of a systematic RAMS management
process in the railway sector. Through the application of IEC 62278:2002 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 including signalling, rolling stock and fixed installations.

This document provides railway duty holders and the railway suppliers 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
document. This document promotes a common understanding and approach to the management
of RAMS.

The IEC 62278 series is derived from the European Standard series EN 50126:2017, consisting of
EN 50126-1:2017 and EN 50126-2:2017.

With regard to safety, IEC 62278-1 provides a safety management process which is supported by
guidance and methods described in this document.

IEC 62278-1 and IEC 62278-2 are independent from the technology used. As far as safety is
concerned, IEC 62278 takes the perspective of safety with a functional approach.

The application of this document can be adapted to the specific requirements for the system under
consideration.

This document 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 system level approach
developed by this document facilitates assessment of the RAMS interactions between elements of
railway applications even if they are of complex nature.

This document promotes co-operation between the stakeholders of railways in the achievement of
an optimal combination of RAMS and cost for railway applications.

The process defined by this document assumes that railway duty holders and railway suppliers
have business-level policies addressing quality, performance and safety. The approach defined in
this document is consistent with the application of quality management requirements contained
within ISO 9001.
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Scope

This document considers the safety-related generic aspects of the RAMS life cycle and defines
methods and tools which are independent of the actual technology of the systems and subsystems.

This document provides:

a)
b)

c)
d)

methods for the understanding of the systems approach to safety which is a key concept of
IEC 62278;

methods to derive the safety requirements and their safety integrity requirements for the system
and to apportion them to the subsystems;

methods to derive the safety integrity levels (SIL) for the safety-related electronic functions;
guidance and methods for the following areas:

1) safety process;

2) safety demonstration and acceptance;

3) organization and independence of roles;

4) risk assessment;

5) specification of safety requirements;

6) apportionment of functional safety requirements;

7) design and implementation;

the user of this document with the methods to assure safety with respect to the system under
consideration and its interactions;

guidance about the definition of the system under consideration, including identification of the
interfaces and the interactions of this system with its subsystems or other systems, in order to
conduct the risk analysis.

This document does not specify:

g)
h)

i)

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 document;

an approval process by the safety authority.

This document is applicable:

)

k)
1)

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 subsystems and components within these major systems, including
those containing software; in particular:

1) to new systems;

2) to new systems integrated into existing systems already accepted, 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;

3) as far as reasonably practicable, to modifications and extensions of existing systems
already accepted, 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.

This document is not applicable to:

m) any unmodified aspect of the existing system;

8
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n) existing systems which remain unmodified, including those systems already compliant with
IEC 62278:2002.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any amendments)
applies.

IEC 62278-1:2025, Railway applications - Specification and demonstration of reliability,
availability, maintainability and safety (RAMS) - Part 1: Generic RAMS process


https://www.electropedia.org/
https://www.iso.org/obp
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INTRODUCTION

L'IEC 62278:2002 visait a introduire I'application d'un processus systématique de management de
la FDMS dans le domaine ferroviaire. L'application de I''EC 62278:2002 et I'expérience acquise
au cours de ces derniéres années ont révélé la nécessité de mettre en ceuvre une démarche de
révision et de restructuration avec la volonté d'établir une approche systématique et cohérente de
la FDMS applicable a tous les domaines d'application ferroviaire, notamment la signalisation, le
matériel roulant et les installations fixes.

Le présent document fournit aux sociétés d'exploitation ferroviaire et aux industries ferroviaires
un processus permettant de mettre en ceuvre une démarche cohérente de management de la
fiabilité, de la disponibilité, de la maintenabilité et de la sécurité, désignée par I'acronyme FDMS.

Les processus relatifs a la spécification et a la démonstration des exigences de FDMS sont les
pierres angulaires du présent document. Le présent document encourage une vision et une
démarche communes de management de la FDMS.

La série IEC 62278 est dérivée de la série de Normes européennes EN 50126:2017, comprenant
I'EN 50126-1:2017 et I'EN 50126-2:2017.

En ce qui concerne la sécurité, I'lEC 62278-1 fournit un processus de management de la sécurité
étayé par les lignes directrices et les méthodes décrites dans le présent document.

L'IEC 62278-1 et I'|EC 62278-2 ne sont pas liée a la technologie utilisée. En ce qui concerne la
sécurité, I''EC 62278 adopte la perspective de la sécurité avec une approche fonctionnelle.

L'application du présent document peut étre adaptée aux exigences spécifiques pour le systeme
en cours d'examen.

Le présent document peut étre systématiquement appliqué par les sociétés d'exploitation et les
industries ferroviaires tout au long des phases du cycle de vie d'une application ferroviaire afin de
développer des exigences de FDMS spécifiques au domaine ferroviaire et de satisfaire a ces
exigences. L'approche systéeme définie par le présent document facilite I'appréciation des
interactions relatives a la FDMS entre les éléments des applications ferroviaires, méme si elles
sont complexes.

Le présent document promeut la synergie entre les parties prenantes du domaine ferroviaire afin
de parvenir au meilleur compromis entre les performances de FDMS et les colts des applications
ferroviaires.

Le processus défini par le présent document part du principe que les sociétés d'exploitation et les
industries ferroviaires ont développé au niveau de I'entreprise des politiques de qualité,
performances et sécurité. L'approche définie dans le présent document est en accord avec
I'application des exigences de management de la qualité de I'lSO 9001.
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Domaine d'application

Le présent document prend en considération les aspects génériques relatifs a la sécurité du cycle
de vie FDMS et définit les méthodes et les outils qui sont indépendants de la technologie des
systémes et sous-systémes.

Le présent document fournit :

a)
b)

c)

d)

f)

une présentation de I'approche systématique pour la sécurité, un concept clé de I'lEC 62278 ;

les méthodes pour déterminer les exigences de sécurité et leurs exigences d'intégrité de
sécurité concernant le systéme et pour les allouer aux différents sous-systémes ;

les méthodes pour déterminer les niveaux d'intégrité de sécurité (SIL) pour les fonctions
électroniques relatives a la sécurité ;

des lignes directrices et des méthodes concernant :

1) le processus de sécurité ;

2) la démonstration et I'acceptation de la sécurité ;

3) l'organisation et I'indépendance des roles ;

4) l'appréciation du risque ;

5) la spécification des exigences de sécurité ;

6) l'allocation des exigences de sécurité fonctionnelle ;
7) la conception et la réalisation.

a l'utilisateur du présent document les méthodes permettant d'assurer la sécurité a I'égard du
systéme en cours d'examen et de ses interactions ;

des lignes directrices sur la définition du systéme en cours d'examen, y compris l'identification
des interfaces et interactions du systéme avec ses sous-systémes ou d'autres systemes afin
de réaliser I'analyse du risque.

Le présent document ne spécifie pas :

g)

h)

i)

les objectifs de FDMS, ni les grandeurs, les exigences ou les solutions pour des applications
ferroviaires spécifiques ;

les régles ou les processus de certification des produits ferroviaires vis-a-vis des exigences
du présent document ;

un processus d'homologation par I'autorité de tutelle en matiére de sécurité.

Le présent document s'applique :

)

k)

a la spécification et a la démonstration des exigences de FDMS pour toute application
ferroviaire et a tout niveau d'une telle application, selon le cas, allant des systémes ferroviaires
complets aux grands systémes et aux sous-systémes et équipements (individuels et combinés)
de ces grands systémes, y compris ceux qui comportent des logiciels. Il est notamment
applicable :

1) aux nouveaux systémes ;

2) aux nouveaux systémes intégrés dans des systémes préexistants acceptés, mais
seulement dans la mesure ou, et dans la fagon dont le nouveau systéme comprenant la
nouvelle fonctionnalité y est intégré. Il ne s'applique cependant pas aux parties inchangées
du systéme existant ;

3) dans toute la mesure du possible, aux modifications et extensions des systémes
préexistants, mais seulement dans la mesure ou, et dans la fagon dont les systémes
existants sont modifiés. Il ne s'applique cependant pas aux parties inchangées du systeme
existant ;

a toutes les phases concernées du cycle de vie d'une application donnée ;
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[) a l'utilisation des sociétés d'exploitation ferroviaire et des industries ferroviaires.
Le présent document ne s'applique pas aux :

m) parties inchangées du systéme existant ;

n) systémes existants qui ne sont pas modifiés, y compris ceux déja conformes a
I''EC 62278:2002.

2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie de
leur contenu, des exigences du présent document. Pour les références datées, seule I'édition citée
s'applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 62278-1:2025, Railway applications - Specification and demonstration of reliability,
availability, maintainability and safety (RAMS) - Part 1: Generic RAMS process
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