IEC 61508-1:1998

IEC IEC 61508-1

Edition 1.0 1998-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

BASIC SAFETY PUBLICATION
PUBLICATION FONDAMENTALE DE SECURITE

()

Qnic/p gra@%lectronic

gues/électroniques/électroniques

Functional safety of electricall/ele
safety-related systems —
Part 1: General requirements

Sécurité fonctionnelle.des. s
programmables relatif:

Partie 1: Pres@t Q


https://standards.iteh.ai/catalog/standards/iec/6e129442-c27c-4fa9-b785-e8869d0de521/iec-61508-1-1998

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 1998 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of critexia (referencé number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced publication

" |EC Just Published: www.iec.ch/online news/justpub

Stay up to date on all new IEC publications. Just Rublished details\twice
on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service w w.iec.ch/web

sts
If you wish to give us yo k onMhis p blicgtion or need further assistance, please visit the Customer Service
Centre FAQ or contact
Email: csc@iec.ch
Tel.: +41 22 919 02 11
Fax: +41 22 919@(\

Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm

Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online _news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/6e129442-c27c-4fa9-b785-e8869d0de521/iec-61508-1-1998

IEC 61508-1

Edition 1.0 1998-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

BASIC SAFETY PUBLICATION
PUBLICATION FONDAMENTALE DE SECURITE Q
7\ A

(O
snic/pr gra(ckm%zlectronic

gfues/électroniques/électroniques

Functional safety of electricall/els
safety-related systems —
Part 1: General requirements

Sécurité fonctionnellende
programmables relati
Partie 1: Presgriptio

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE XA
CODE PRIX

ICS 13.110; 25.040; 29.020; 35.240.50 ISBN 2-8318-4575-0


https://standards.iteh.ai/catalog/standards/iec/6e129442-c27c-4fa9-b785-e8869d0de521/iec-61508-1-1998

-2- 61508-1 © IEC:1998

CONTENTS

FOREW ORD ..ttt ettt e ettt e 4
INTRODUCGTION ..ottt et et e et e e e e e e eaes .6

Clause

a b~ W N B

ST oo o1 PP PPPU .8
T 8 A= L AT (ST (=] o=

Definitions and abbreviations............ccoooiiiiiiiini
Conformance to this standard
DOCUMENTALION ..ceuiiiiiiiiie e N

5.1 ODbJECHVES .coviiiiiiiii LN L e

5.2 ReqUIrEMENTS ..ot G N e e N e e
Management of functional safety
6.1  ODJECHVES ..o e NG e e e
6.2 Requirements ........ccooeevviiiiiiiiinnineenn,

Overall safety lifecycle requirements™
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10

7.11

7.12

7.13 Overall installation and COMMISSIONING .....c.uiiiiiiiiii e 39
7.14 Overall safety validation ... 39
7.15 Overall operation, maintenance and rEPAIT........c.uvveuiiiuiiiiiie e 40
7.16 Overall modification and retrofit..........coooiiii e 43
7.17 Decommissioning Or diSPOSAl .....c..iiiiiiiiiii 45
718 VeIICAION ...t 46
Functional Safety @8SSESSMENT... ... it 47
S 70 © o = {7 47

8.2  REQUITEMEBINTS ..uiiitiiit ittt 47


https://standards.iteh.ai/catalog/standards/iec/6e129442-c27c-4fa9-b785-e8869d0de521/iec-61508-1-1998

61508-1 © IEC:1998 -3-

Annexes

Annex A (informative) Example documentation StrUCTUre .........ccvvviiiiiiiii e 50
N R €= o= - PP 50
A.2 Safety lifecycle dOCUMENT STIUCIUIE ....oouieieii e 51
A.3  Physical dOCUMENT STIUCTUIE ....couuiii i 54
A4 LISt Of DOCUMEBNIS. ..o et eens 56

Annex B (informative) Competence Of PEIrSONS.......oiiuiiiiiiiii e 57
o T T oY= o Y= P
B.2 General CONSIAEIAtIONS ....vuuii e e r e e e e eas

Annex C (informative) Bibliography

Tables
1 Overall safety lifecycle: overview
2

A.1 Example documentatio

A.2 Example docyryent
safety Iifecy...

A.3 Example docu

1
2
3
4
5
6 Allocation of safety requirements to the E/E/PE safety-related systems,

other technology safety-related systems and external risk reduction facilities .................. 32
7 Example operations and maintenance activities model..............cooiiiii 42
8 Example operation and maintenance management model............cc.cooiiiiiiiiiiininne e, 43
9 Example modification procedure Model ........cc.oiviiiiii i 45
A.1 Structuring information into document sets fOr USEr groupsS ... ....ccovvevieenieiineiineiiecieeanes 55

A.2 Structuring information for large complex systems and small low
COMPIEXILY SYSTEIMIS L.ttt ettt e et e e eaeees 55


https://standards.iteh.ai/catalog/standards/iec/6e129442-c27c-4fa9-b785-e8869d0de521/iec-61508-1-1998

—4— 61508-1 © IEC:1998

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTIONAL SAFETY OF ELECTRICAL/ELECTRONIC/PROGRAMMABLE
ELECTRONIC SAFETY-RELATED SYSTEMS -

Part 1: General requirements

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organizatiol for\sta \ omprising
all national electrotechnical committees (IEC National Committees). The “sbjegt O c is Mo promote
international co-operation on all questions concerning standardization in 2 e onic fields. To
this end and in addition to other activities, the IEC publishes Inte i 5. eif preparation is
entrusted to technical committees; any IEC National Committee<\ 8 Rject dealt with may
participate in this preparatory work. International, governmenta ental Organizations liaising
with the IEC also participate in this preparation. The IEC coll ¢ Intérnational Organization

for Standardization (ISO) ine agreement between the two
organizations.

2) The formal decisions or agreements of t
international consensus of opinion on the
from all interested National Committees.

3)

4) In order to promote internatj

5) The IEC provides
equipment declayé

-1 has been prepared by subcommittee 65A: System aspects,
dustrial-process measurement and control.

pased on the following documents:

FDIS Report on voting

65A/264/FDIS 65A/274/RVD

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

Annexes A, B and C are for information only.

It has the status of a basic safety publication in accordance with IEC Guide 104.
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IEC 61508 consists of the following parts, under the general title Functional safety of
electrical/electronic/programmable electronic safety-related systems:
— Part 1. General requirements

— Part 2: Requirements for electrical/electronic/programmable electronic safety-related
systems

— Part 3: Software requirements

— Part 4: Definitions and abbreviations

— Part 5: Examples of methods for the determination of safety integrity levels
— Part 6: Guidelines on the application of IEC 61508-2 and IEC 61508-3

— Part 7: Overview of technigues and measures

The contents of the corrigendum of April 1999 have been included in th|

@%
S
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INTRODUCTION

Systems comprised of electrical and/or electronic components have been used for many years
to perform safety functions in most application sectors. Computer-based systems (generically
referred to as programmable electronic systems (PESs)) are being used in all application
sectors to perform non-safety functions and, increasingly, to perform safety functions. If
computer system technology is to be effectively and safely exploited, it is essential that those
responsible for making decisions have sufficient guidance on the safety aspects on which to
make these decisions.

This International Standard sets out a generic approach for all safetyAifecycleNactivities for

technical policy be developed for all electrically-based safety- - 5. A major

electronic). Any safety strategy must therefore [ e elements within an
individual system (for example sensots ‘
safety-related systems making up th
while this International Standard

elated systems. Therefore,
rical/electronic/programmable

It is recognized that there\|
sectors and covering 8

azard and risk potentials. In any particular
dependent on many factors specific to the

ith a rapidly developing technology in mind; the framework is
and comprehensive to cater for future developments;

— enables application sector international standards, dealing with safety-related E/E/PESSs, to
be developed; the development of application sector international standards, within the
framework of this standard, should lead to a high level of consistency (for example, of
underlying principles, terminology etc.) both within application sectors and across
application sectors; this will have both safety and economic benefits;

— provides a method for the development of the safety requirements specification necessary
to achieve the required functional safety for E/E/PE safety-related systems;
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— uses safety integrity levels for specifying the target level of safety integrity for the safety
functions to be implemented by the E/E/PE safety-related systems;

— adopts a risk-based approach for the determination of the safety integrity level
requirements;

— sets numerical target failure measures for E/E/PE safety-related systems which are linked
to the safety integrity levels;

— sets a lower limit on the target failure measures, in a dangerous mode of failure, that can
be claimed for a single E/E/PE safety-related system; for E/E/PE safety-related systems
operating in

— a low demand mode of operation, the lower limit is set at an average probability of
failure of 10-5 to perform its design function on demand,

— a high demand or continuous mode of operation, the lower limit i
a dangerous failure of 10-9 per hour;

set at aprobability of

@“@
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FUNCTIONAL SAFETY OF ELECTRICAL/ELECTRONIC/PROGRAMMABLE
ELECTRONIC SAFETY-RELATED SYSTEMS -

Part 1: General requirements

1 Scope

1.1 This International Standard covers those aspects to be
electrical/electronic/programmable electronic systems (E/E/PESs) are uss

& electronic
may not exist.

i (see 3.4.1 of IEC 61508-4), human factor
are not considered in detail in this standard.

s of the safety functions to be performed by
from hazards arising from the E/E/PE equipment

i ; 3 lowest safety integrity level in this standard).

concerned\with the E/E/PE safety-related systems whose failure could have an
impact on the_safety of persons and/or the environment; however, it is recognized that the
consequences ofAfailure could also have serious economic implications and in such cases
this standard could be used to specify any E/E/PE system used for the protection of
equipment or product;

NOTE — See 3.1.1 and 7.3.1.2 of IEC 61508-4.

e) is mainly
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f) considers E/E/PE safety-related systems, other technology safety-related systems and
external risk reduction facilities in order that the safety requirements specification for the
E/E/PE safety-related systems can be determined in a systematic, risk-based manner;

g) uses an overall safety lifecycle model as the technical framework for dealing systematically
with the activities necessary for ensuring the functional safety of the E/E/PE safety-related
systems;

NOTE 3 — The early phases of the overall safety lifecycle include, of necessity, consideration of other technology
(as well as the E/E/PE safety-related systems) and external risk reduction facilities, in order that the safety
requirements specification for the E/E/PE safety-related systems can be developed in a systematic, risk-based
manner.

NOTE 4 — Although the overall safety lifecycle is primarily concerned with E/E/PE safety-related systems, it could
also provide a technical framework for the consideration of any safety-related system irrespective of the technology
of that system (for example mechanical, hydraulic or pneumatic).

the safety integrity levels in the application sector standards;

i) provides general requirements for E/E/PE safety-related
sector standards exist;

j) does not cover the precautions that may be necessa
damaging, and/or otherwise adversely affecting,
related systems.

1.3 This part of IEC 61508 specifies
Other parts of IEC 61508 concentrate

— parts 2 and 3 provide additional
systems (for hardware and softwar

by showing exampl

- part6prowd@ gl
— part 7 contain C

1.4 Parts 1, 2, G
not apply in the_context © plexity E/E/PE safety-related systems (see 3.4.4 of part 4).
As basic s4d icati shey are intended for use by technical committees in the

preparation_of sta ds\in actordance with the principles contained in /EC Guide 104 and
uitte §1.\Parts 1\2, 3, and 4 are also intended for use as stand-alone publications.

One of the responsibijities of a technical committee is, wherever applicable, to make use of
basic safety publications in the preparation of its publications. In this context, the requirements,
test methods or test conditions of this basic safety publication will not apply unless specifically
referred to or included in the publications prepared by those technical committees.

NOTE - In the USA and Canada, until the proposed process sector implementation of IEC 61508 is published as an
international standard in the USA and Canada, existing national process safety standards based on IEC 61508 (i.e.
ANSI/ISA S84.01-1996) (see reference [8] in annex C) can be applied to the process sector instead of IEC 61508.

1.5 Figure 1 shows the overall framework for parts 1 to 7 of IEC 61508 and indicates the role
that IEC 61508-1 plays in the achievement of functional safety for E/E/PE safety-related
systems.
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Development of the overall safety

requirements (concept, scope

definition, hazard and risk analysis)

(E/E/PE safety-related systems, other
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Figure 1 — Overall framework of this standard

PART 1

IEC 1 645/98
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61508. For dated references, subsequent amendments
to, or revisions of, any of these publications do not apply. However, parties to agreements
based on this part of IEC 61508 are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of IEC and ISO maintain
registers of currently valid international standards.

ISO/IEC Guide 51:1990, Guidelines for the inclusion of safety aspects in standards

IEC Guide 104:1997, Guide to the drafting of safety standards, and the rofe ofE.Connqittees with

safety pilot functions and safety group functions

safety-related systems 1)

IEC 61508-3:1998, Functional safety of electrical/el
related systems — Part 3: Software requirements

IEC 61508-4:1998, Functional safety «Qf electfical/electro icgrrammable electronic safety-

IEC 61508-6, — Fungth
related systems — i
IEC 61508-7, — y

related systems — P

2) To be published.


https://standards.iteh.ai/catalog/standards/iec/6e129442-c27c-4fa9-b785-e8869d0de521/iec-61508-1-1998

-12 - 61508-1 © IEC:1998

4 Conformance to this standard

4.1 To conform to this standard it shall be demonstrated that the requirements have been
satisfied to the required criteria specified (for example safety integrity level) and therefore, for
each clause or subclause, all the objectives have been met.

NOTE — It is not generally possible to single out any one factor that determines the degree to which a requirement
is to be satisfied (degree of rigour). It will be dependent upon a number of factors which, themselves, may depend
upon the specific overall, E/E/PES or software safety lifecycle phase and activity. The factors will include:

— nature of the hazards;

— consequence and risk reduction;

— safety integrity level;

— type of implementation technology;

— size of systems;

— number of teams involved;
— physical distribution;

— novelty of design.

complexity E/E/PE safety-related systems (see 3.4. where dependable field
experlence exists which prowdes the ecessary id e required safety integrity

— in application sector standards i i eguirements of IEC 61508-1 to
IEC 61508-7, certain requirements may be ary and exemption from compliance
with such requirements is acceptable;

— if this standard is usee here no application sector international
standard exists, cegtain ified in this standard may be unnecessary

and exemption fro i qith s gguirements is acceptable providing this is

justified.
4.3 Application@

within the framewo
Guide 51 and IEQ

dards for E/E/PE safety-related systems developed
shall take into account the requirements of ISO/IEC

5.1.1 The first objective of the requirements of this clause is to specify the necessary
information to be documented in order that all phases of the overall, E/E/PES and software
safety lifecycles can be effectively performed.
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