IEC 62508:2025-06(en-fr)

m

IEC 62508

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 2.0 2025-06

Guidance on human aspects of dependability

Lignes directrices relatives aux facteurs humains dans la sareté de

fonctionnement

ICS 03.120.01

ISBN 978-2-8327-0487-5


https://www.stdhive.com/standards/iec-62508-ed-20-b2025-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2025 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 I'lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprées ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that pre ares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple~se n ks, sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search -
webstore.iec.ch/advsearchform

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects,
replaced and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished
Stay up to date on all new |IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publicatic. .o
need further assistance, please contact the f,us’>.mel
Service Centre: sales@iec.ch.

A propos de I'lEC

IEC Products & Services Portal - products.iec.ch
Discover our no\ rerful search engine and read freely all the
publications prc iews, graphical symbols and the glossary.
With a susscriptio.: you will always have access to up to date
conment te.'orec to your needs.

Elec rope dia - www.electropedia.org

Ine werld's leading online dictionary on electrotechnology,
cont iining more than 22 500 terminological entries in English
anu French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

La Commission Electrotechnigue 'rerr ationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour t> it ce ui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publicaticrs IE™

Le contenu technique des nuk.ications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendur. ou amendement peut avoir été publié.

Recherche ue pu >licauons IEC -

webstore.iec..aa. searchform

La recherche ava. cée permet de trouver des publications
IEC en ui'isant différents criteres (numéro de référence,
te te, ~onité d'études, ...). Elle donne aussi des
infor nations sur les projets et les publications remplacées
- tretn “es.

.~C Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-
nous: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications, symboles
graphiques et le glossaire. Avec un abonnement, vous aurez
toujours acces a un contenu a jour adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 500 articles terminologiques en
anglais et en francgais, ainsi que les termes équivalents
dans 25 langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International (IEV) en ligne.

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-62508-ed-20-b2025-pdf/

IEC 62508:2025 © IEC 2025

CONTENTS
O T T L 3 4
F A L 1 10 L T 6
1 T oo o1 7
2 NOMMAtIVE TEIEIENCES .. ettt e 7
3 Terms, definitions and abbreviated terms ...t 7
3.1 Terms and definitioNS. ... 7
3.2 Abbreviated termsS. ... 11
4  Dependability elements of a socio-technical system ... 11
4.1 L@ =T VTR 11
4.2 Task element ... AR
4.3 Human element ... 14
4.3.1 Role of humans in @ system ...... ..o 14
4.3.2 Dependability characteristics of humans.............c.oo i 15
4.4 Machine element ... .o T 15
4.5 Organization and team elements ....... ..o e 16
4.51 OVEIVIBW. .t ) 16
4.5.2 Teamwork and operational environment ... 16
4.5.3 Organizational environment and structure.........0 ..o 16
4.5.4 Physical environment ... ..o 16
4.5.5 Cultural environNmMENt ... .o e 17
4.6 Feedback within the socio-technical systein ... .. 17
5 Human-factors influence on dependability ..... oo 18
5.1 OV BIVIBW Lttt e 18
5.2 Influence of the human element on dependability ..., 19
5.21 L@ =T VT P 19
5.2.2 Human strengths and limiiations in an operational environment................... 19
5.2.3 Performance shaping factars (human factors) ... 20
5.2.4 External human foClars 21
5.2.5 INternal NUMaR £AC OFS .. .t 21
5.2.6 INfOrmMation (DM CeSSING ..viiiie e 22
5.3 Influence of the mcznine element on dependability.............oocoiiiiii 22
5.4 Influence o1 the ‘ask element on dependability..............cooiiiiiiii 23
5.4.1 LT =Y o = 1 PP 23
5.4.2 ~'locatioa of tasks to humans versus machines to optimize

depandability ... 23

6 Human ‘ependability programme: Identifying the steps to improve human
del eNdability . ... e 23
3.1 L@ =T VT 23
6.2 Analysing dependability failures to define countermeasures..................cooeevennns 24
6.2.1 L@ =T VTP 24
6.2.2 HUMAN failures ..o 24
6.2.3 Maching failures .....oooviiiii i 26
6.2.4 Human — System interaction failures ... 26
6.3 Analysis of dependability data............ooiiiiiii 27
6.4 Improving human dependability ... 27
6.4.1 Minimizing risk due to human-related failures................ccociiiines 27
6.4.2 Human decision-making. ... ..o 28


https://www.stdhive.com/standards/iec-62508-ed-20-b2025-pdf/

IEC 62508:2025 © IEC 2025

6.5 Improving machine dependability through a human-factors approach.................. 28
6.6 Improving socio-technical system dependability ... 29
7  Human dependability at each life-cycle stage ..o 29
71 Overview of human dependability aspects of life-cycle stages ...................oonee. 29
7.2 Concept and definition stage.........o.ooiiiiiii 30
7.2.1 CONCEPE STAGE ..ot 30
7.2.2 Human-centred design planning ..... ..o 31
7.2.3 SyStem reqUIrEMENES. ... e 31
7.2.4 Human-centred design requirements..........oiiiiiiiiii 31
7.3 Design and development Stage ... 32
7.3.1 Human-centred design principles...... ..o .32
7.3.2 Human-centred design guidelines ..o, 22
7.3.3 Human-centred design activities ..o 34
7.3.4 Integrating human dependability into design and development............ L J.. 34
7.3.5 Human dependability analysis in design and development................. T 35
7.4 Realization and implementation stage..........coooiii i 35
7.5 Operations and maintenance stage.............oooviiiiiiiiiiiiii s 36
7.6 Enhancement stage ... 37
7.7 Retirement or decommissioning stage. ..o i 37
Annex A (informative) Examples of human reliability analysis (HRA) 1. ethods.................... 38
Annex B (informative) Summary of human-oriented design ac‘i' ‘tias and their impact
on system dependability..... ... 42
B.1 OVEIVIBW .ot e 42
B.2 Automation ... U N PO TPP 42
B.3 Design for maintainability ....... ... i e 43
B.4 Human-maching iNterface ..........cooiiiii 43
B.5 Incorporation of displays, controls, anc alarm functions......................ocooiine, 44
B.6 Incorporation of INPUL dEVICES. .. . it i e eaes 44
B.7 BNV ONM Nt . e 45
B.8 S O Y e 45
B.9 RS T=T o0 1 Y PP 45
Annex C (informative) Proccceses .or human-centred design..........cooooiiiiiiiiiiii i, 46
B Og AP Y e e 53
Figure 1 — Compone.ts. and interaction of a socio-technical system....................oooiiinis 12
Figure 2 — Perio.mance shaping factors (PSFs) that can influence human dependability...... 21
Figure 3 —{10aunl of typical human information processing ..........c.coooiiiiiiiiiiiiiiii, 22
Figure < — Hierarchy of human failures ..., 25
Figure 3 - System life CYCle. ... 30
Vaure 6 - Human-centred design activities ... . ..o 34
Table 1 — People who influence dependability ...........c.ooiiiiiiiiiii 14
Table A.1 — HRA methods and their application ... 38
Table B.1 — AUtOMatioN ... 42
Table B.2 — Design for maintainability...............ooo 43
Table B.3 — Human-machine interface .......... ..o 43
Table B.4 —Incorporation of displays, controls, and alarm functions ..................cococii, 44

2


https://www.stdhive.com/standards/iec-62508-ed-20-b2025-pdf/

IEC 62508:2025 © IEC 2025

Table B.5 — Incorporation of iNpUt deVICES........vuiuiiii 44
Table B.6 — ENVIFONMENt ... . e 45
Table B.7 — Saf Oty . i 45
Table B.8 — SO CUITY ouieiti i e 45
Table C.1 — Examples of methods and techniques that contribute to human-centred

Lo 1= T | o I R 46


https://www.stdhive.com/standards/iec-62508-ed-20-b2025-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

IEC 62508:2025 © IEC 2025

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Guidance on human aspects of dependability

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 acalt w'th
may participate in this preparatory work. International, governmental and non-governmental organizatiors lic ‘siny
with the IEC also participate in this preparation. IEC collaborates closely with the International Organiz. tion for
Standardization (ISO) in accordance with conditions determined by agreement between the two »rga. izat uns.

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

IEC Publications have the form of recommendations for international use and are ac-epteu by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that ti = tec~nic7i content of IEC
Publications is accurate, IEC cannot be held responsible for the way in.whizh ti ~2v are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees underta. = to apply IEC Publications
transparently to the maximum extent possible in their national and regi< nal oublications. Any divergence between
any IEC Publication and the corresponding national or regional publicatic ci»2!! be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Indeper Jdent ce:tification bodies provide conformity
assessment services and, in some areas, access to IEC marks o1 ~orn ormity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of u.is p.hlication.

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, whethcr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or rcliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative referznc 2s c.ced in this publication. Use of the referenced publications is
indispensable for the correct application ¢ finis publication.

IEC draws attention to the possibiity hat the implementation of this document may involve the use of (a)
patent(s). IEC takes no position conc 'rning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of ouc.' ation of this document, IEC had not received notice of (a) patent(s), which
may be required to implemen th’s document. However, implementers are cautioned that this may not represent
the latest information, which 1. ay ''e obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsi. 'e for identifying any or all such patent rights.

IEC 62508 has beun f-epared by IEC Technical Committee 56: Dependability. It is an
International Standarc

This secornd elition cancels and replaces the first edition published in 2010. This edition
constitutes a .=chnical revision.

Thie ediudn includes the following significant technical changes with respect to the previous
clition:

a,

b)

The emphasis on user-centred design in the previous edition was reduced in favour of a
greater emphasis on human dependability in an existing operational environment.

The emphasis on human error and error-rate determination methods was reduced in favour
of a greater emphasis on means of providing organizational support for the workforce in
their execution of required tasks.

Where appropriate, discussions of human factors in an operational environment were
aligned with current theory, terminology and practice.
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The text of this International Standard is based on the following documents:

Draft Report on voting

56/2074/FDIS 56/2096A/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, avai.able
at www.iec.ch/members_experts/refdocs. The main document types developed by IET ae
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchang>d 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

e reconfirmed,

e withdrawn, or

e revised.
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INTRODUCTION

This document is intended as a basic guide for managers, engineers and other professionals.
It concerns good practice for improving dependability of humans in an operational environment,
as well as optimizing the interactions between humans and equipment, software, and
organizational systems. Modern workplaces often involve the integration of humans with
complex technologies and production systems. This document is intended to assist
management to:

e understand the basis for human dependability, including designing equipment and systems
to minimize human error rather than overly relying on the workforce to act correctly,

e assess the risks related to human performance in an operational environment, and

e implement changes in an operational environment in order to improve the effectivenes: of
personnel in relation to the technology and systems with which they interact.

One objective in implementing the guidelines in this document is to facilitate the c¢otin.'izat on of
interactions between humans and equipment, software, facilities, services and organizational
systems. A second objective is to reduce the potential for failures to occur that can adversely
affect production, equipment maintenance, safety or the well-being of the workforce. Towards
this end, guidance on applicable methods and metrics are included for'assec.sing the risks
associated with human dependability.

This document is not intended as a handbook or theoretical guide to >e f.elds of human factors
or human-systems interactions. These are available elsewher, and some useful references
are listed in the bibliography. Rather, it is intended as a tool /» -m=2nagers and engineers who
are tasked with designing, assessing or controlling the husiian «nd technical elements of their
area of responsibility.

Rather than being a review of human "undependakinty”, the aim is to describe the elements of
operational systems that positively contribute to humah performance. This document provides
an awareness of the relative importance of these elements to dependability, and the tools for
assessing how well they are functioning in ti.e oraanization, and how they can be enhanced.

In accordance with other dependabilit; ctai.:'ards (cf. IEC 60300-1), the term ‘human reliability’
will refer to qualitative and, whea ap~/opriate, quantitative measures of human performance.
The term "human dependability” wii. be applied more broadly to the ability of humans to conduct
a task or job as-required and whe 1-required, with an outcome that satisfies agreed stakeholder
expectations. The concepts-=f “inaintainability" and "supportability" will still apply, but in the
broader context of the orgarizational factors required for maintaining and supporting human
performance.

Although knowledge of ‘he field of human factors in the workplace and principles of human-
centred desigr. woula be useful, this document will help managers, engineers and other
professionals o Il'entify the areas of their responsibility that would benefit from improvement in
terms of hima.. dependability, and to put in place interventions designed to optimize human
performance.

Thic. doc.'ment primarily addresses complex technical systems, but some parts are also
aolicable to manufacturing of mass-produced industrial and consumer products. Principles for
the Zesign of the human-machine interface (usability) are described, and further information
cen be found in technical literature and in relevant product standards.
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1 Scope

This document provides guidance on current knowledge and practice concerning dependability
in an operational environment, in terms of the humans, teams and organizations involved in
conducting the work. It is part of a suite of IEC standards that are intended to address the
dependability of both the technical and human elements of equipment and organizations.

This document describes the human elements of a typical operational system, and the
importance of those elements to overall dependability. It also describes the means of assessing
how well these elements are functioning, and general concepts on how the reliability of humans
can be improved. These elements typically include the individual workers, the groups or teams
into which they are organized, the interfaces between humans and technical systems, and the
overall organization.

The following guidance is applicable to any industry that depends on human-ivsioms
interactions involving the technology, software, or systems of work required tr sunpc t the
production and safety objectives of an organization. This document primarily, aul:esses
complex technical systems, but some parts are also applicable to the manufacturing o industrial
and consumer products. Principles for design of the human-machine interfacc. (usability) are
described, and further information can be found in the technical literature 21d in relevant
product standards. Although this document does not specifically cover viorkor health or safety,
the application of this document can raise related issues, particularlyin L roCess safety, which
is closely associated with system reliability.

2 Normative references

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

IEC 60050-192:2015, International Electrctacnical Vocabulary (IEV) — Part 192: Dependability,
available at www.electropedia.org

3 Terms, definitions and ahkbeviated terms

3.1 Terms and definiticas

For the purposes of this document, the terms and definitions given in IEC 60050-192 and the
following apply.

ISO and IEC aintain terminology databases for use in standardization at the following
addresseo:

o |EC. Electrepedia: available at https://www.electropedia.org/

e

e ©. 1T COnline browsing platform: available at https://www.iso.org/obp
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