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Foreword

The text of document 56/1590/FDIS, future edition 1 of IEC 62740, prepared by IEC/TC 56
"Dependability" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 62740:2015.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2015-12-20
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2018-03-20
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 62740:2015 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60300-1 NOTE Harmonized as EN 60300-1.

IEC 61025 NOTE Harmonized as EN 61025.

IEC 61649 NOTE Harmonized as EN 61649.

IEC 61163-1 NOTE Harmonized as EN 61163-1.

IEC 62508:2010 NOTE Harmonized as EN 62508:2010 (not modified).

ISO/IEC 31010:2009  NOTE Harmonized as EN 31010:2010 (not modified).
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Publication Year Title EN/HD Year
IEC 60050 Series - International Electrotechnical Vocabulary - -
(IEV)



http://www.cenelec.eu/advsearch.html

IEC 62740:2015-02(en-fr)

STN EN 62740: 2015

IEC 62740

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2015-02

colour
inside

Root cause analysis (RCA)

Analyse de cause initiale (RCA)




STN EN 62740: 2015

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 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 l'accord écrit de I''EC 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

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

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares 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. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

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
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 15
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 60 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

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

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

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

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

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


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

STN EN 62740: 2015

IEC 62740

Edition 1.0 2015-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Root cause analysis (RCA)

Analyse de cause initiale (RCA)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 03.120.01 ISBN 978-2-8322-2246-1

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.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



STN EN 62740: 2015

-2- IEC 62740:2015 © IEC 2015

CONTENTS
FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 6
LN I 2 1 1 L N 1 S 8
1 1T o 1= S 9
2 NOrMative refErENCES .. e 9
3  Terms, definitions and abbreviations ... 9
3.1 Terms and definifioNS .. ..o 9
3.2 A DI EVIAtIONS .. 12
O N @ 11 1= P 12
R I TN {07 N o] o Yo7 =Y - PPN 13
5.1 L@ AT T 1 S 13
5.2 T34 =1 40 o 14
5.3 Establishing faCts.......oouiiiii 15
54 AN Y SIS it 17
5.4.1 DS O i P ON e 17
5.4.2 The analysis team ... 18
5.5 VAl At ON . e 19
5.6 Presentation of reSUItS . ... 19
6  Selection of techniques for analysing CaAUSES........cciiiiiiiiiiii e 20
6.1 L= o= - ¥ S 20
6.2 Selection of analysis teChNIQUES ..o 20
6.3 Useful tools 10 @sSist RCA. .. ... e 21
Annex A (informative) Summary and criteria of commonly used RCA techniques ................. 22
A1 L= o= - ¥ S 22
A.2 O N =T ] a1 o LU =T P 22
A.3 L0 41 =Y o - PP 23
Annex B (informative) RCA MOEIS ... ... 26
B.1 L= o =T - ¥ S 26
B.2 Barrier @nalySiS ... ... 26
B.2.1 L 7= VTR 26
B.2.2 Strengths and lIMitations ... 27
B.3 Reason’s model (Swiss cheese Model) ......o.oiiiiiiiiiiiii e 27
B.3.1 L XY Y= 27
B.3.2 Strengths and lIMitations ... 28
B.4 SYSTEMS MOAEIS .. e i 28
B.5 Systems theoretic accident model and processes (STAMP) ..., 29
B.5.1 L 7= VTR 29
B.5.2 Strengths and lIMitations ... 29
Annex C (informative) Detailed description of RCA techniques ...........ccooiiiiiiiiiiiin, 30
C.1 L= o =T ¥ S 30
C.2 Events and causal factors (ECF) charting .........coooooiiiiiiiiiii e 30
C.21 L XY Y= 30
c.2.2 P T O S S it 31
C.2.3 Strengths and limitations ... 31

C.3 Multilinear events sequencing (MES) and sequentially timed events plotting
LS LI = S 32



STN EN 62740: 2015

IEC 62740:2015 © IEC 2015 -3-

C.3.1 L XY Y= 32
C.3.2 P T O S S it 32
C.3.3 Strengths and limitations ... 33
C4 The ‘Why Method .. ... 35
C.4.1 L 7= VTR 35
C.4.2 (o T L= < 36
C.4.3 Strengths and limitations ... 36
C.5 Causes tree method (CTM) ... e 36
C.51 L XY Y= 36
C.5.2 PO S S it 39
C.5.3 Strengths and lIMitations ... 39
C.6 Why-because analysis (WBA) ... 39
C.6.1 L XY V=P 39
C.6.2 PO S S it 42
C.6.3 Strengths and limitations ... 42
Cc.7 Fault tree and success tree method ... 42
C.7.1 L 7= VTR 42
C.7.2 PO S S it 43
C.7.3 Strengths and limitations ... 44
C.8 Fishbone or Ishikawa diagram...........cooiiiiii e 44
C.8.1 L XY Y= 44
c.8.2 P T O S S it 45
C.8.3 Strengths and lIMitations ... 46
C.9 Safety through organizational learning (SOL).......cooiiiiiiiiii e 46
C.91 L XY Y= 46
C.9.2 PO S S et 46
C.9.3 Strengths and limitations ... 47
C.10 Management oversight and risk tree (MORT) .....iiiiiiiiiii e 48
C.101 L =T VTR 48
C.10.2 PO S S it 48
C.10.3 Strengths and limitations ... 48
L I B X oTo3 1Y/ = o 1= PPN 49
C.11.1 L XY Y= 49
C.11.2 P T O S S it 49
C.11.3 Strengths and lIMitations ... 51
O B I T oYoTo I = 7= - PPN 51
C.121 L 7= VTR 51
C.12.2 PO S S et 52
C.12.3 Strengths and limitations ... 52
C.13 Causal analysis using STAMP (CAST) ... 53
C.131 L 7= VTR 53
C.13.2 PO S S et 56
C.13.3 Strengths and lIMitations ....... ..o 57
Annex D (informative) Useful tools to assist root cause analysis (RCA) ......cocovvvieiiiiinninnnn. 58
D.1 L= a1 =Y PP 58
D.2 Data mining and clustering teChNiqQUEeSs ..........cooiiiiiiiii i 58
D.21 L XY Y= 58
D.2.2 EXaMIDIE T e 58

D.2.3 EXAMDIE 2 o 58



STN EN 62740: 2015

-4 - IEC 62740:2015 © IEC 2015
D.2.4 EXaMDIE B e 59
Annex E (informative) Analysis of human performance ..............ccooiiiiiiiiii i, 60
E.1 L= o =T ¥ S 60
E.2 Analysis of human failure ... ..o 60
E.3 Technique for retrospective and predictive analysis of cognitive errors
LIS YO = o T PP 61
E.3.1 L XY Y= 61
E.3.2 PO S S ittt 62
E.4 Human factors analysis and classification scheme (HFACS) ...........ccooiiiiiin. 63
E.4.1 (O 1T V= PP 63
E.4.2 PO S S e 63
(27 o] 1Yo | £=T o1 0V TP 66
o LU T B S O Nl o o Yo -1 PP 14
Figure B.1 — Broken, ineffective and missing barriers causing the focus event...................... 26
Figure C.1 — Example of an ECF chart...... ... 31
Figure C.2 — Data in an event building bIOCK ...t 32
Figure C.3 — Example of a time-actor MatriX ..........ccoooiiiiiiiiii e, 34
Figure C.4 — Example of @ Why 1€ .....oouiiiii e 35
Figure C.5 — Symbols and links used in CTM ... 37
Figure C.6 — Example of @ CaUSE tre@ .. ... 38
Figure C.7 — Example of @ WBG ... e e 41
Figure C.8 — Example of a fault tree during the analysis ..........cccccoiiiiiiiiiici e, 43
Figure C.9 — Example of a Fishbone diagram.............ooii 45
Figure C.10 — Example of @ MORT di@gram ..o 48
Figure C.11 — Example of @n ACCIMAD .....oviiiiii e 50
Figure C.12 — Example of a Tripod Beta tree diagram .............ccooiiiiiiiiiiiiici e, 52
Figure C.13 — Control structure for the water supply in a small town in Canada .................... 55
Figure C.14 — Example CAST causal analysis for the local Department of health.................. 56
Figure C.15 — Example CAST causal analysis for the local public utility operations
L= T =T =T 4 1= 0 | P 56
Figure E.1 — Example of an TRACEr model [25] ..o 61
Figure E.2 — Generation of internal error modes ..........coooiiiiiiii 62
Figure E.3 — Level 1: UNsafe acts . ..o 64
Figure E.4 — Level 2: PreconditioNs ..ot 64
Figure E.5 — Level 3: SUPEIVISION ISSUES .......iiiiiiiiiiii e 65
Figure E.6 — Level 4: Organizational ISSUES ..........oiuiiiiiiii e 65
Table 1 — S ePS 10 RO A o e e e e 13
Table A.1 — Brief description of RCA teChNIQUES ......oviiiiiii e, 22
Table A.2 — Summary of RCA technique Criteria..........ccooooiiiiiiini 23
Table A.3 — Attributes of the generic RCA techniques ... 25
Table B.1 — EXamples Of DAITIErs .....c.oiuiiiii e e 27
Table B.2 — Example of the barrier analysis worksheet .............cooiiiiiiiiii i, 27

Table C.1 — Direct and indirect causal factors ..........coiiiiiii e 47



STN EN 62740: 2015

IEC 62740:2015 © IEC 2015 -5-

Table E.1 — EXternal €rror MOAES. ... ..o e
Table E.2 — Psychological error mechaniSms .........ooiiiiiiii e



1)

2)

3)

4)

5)

6)

7)

8)

9)

STN EN 62740: 2015

-6- IEC 62740:2015 © IEC 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROOT CAUSE ANALYSIS (RCA)

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.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62740 has been prepared by IEC technical committee 56:
Dependability.

The text of this standard is based on the following documents:

FDIS Report on voting
56/1590/FDIS 56/1608/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct

understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Root cause analysis (RCA) refers to any systematic process that identifies factors that
contributed to a particular event of interest (focus event). RCA is performed with the
understanding that events are addressed by understanding the root causes, rather than the
immediately obvious symptoms. RCA aims to reveal root causes so that either the likelihood
of them occurring, or their impact if they do occur, can be changed.

An important distinction to make is that RCA is used to analyse a focus event that has
occurred and therefore analyses the past (a posteriori). However, knowledge of the root
causes of past events can lead to actions that generate improvements in the future.

This International Standard is intended to reflect current good practices in the conduct of
RCA. This standard is general in nature, so that it may give guidance across many industries
and situations. There may be industry specific standards in existence that establish preferred
methodologies for particular applications. If these standards are in harmony with this
publication, the industry standards will generally be sufficient.

This standard is a generic standard and does not explicitly address safety or accident
investigation although the methods described in this standard may be used for this purpose.
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ROOT CAUSE ANALYSIS (RCA)

1 Scope

This International Standard describes the basic principles of root cause analysis (RCA) and
specifies the steps that a process for RCA should include.

This standard identifies a number of attributes for RCA techniques which assist with the
selection of an appropriate technique. It describes each RCA technique and its relative
strengths and weaknesses.

RCA is used to analyse the root causes of focus events with both positive and negative
outcomes, but it is most commonly used for the analysis of failures and incidents. Causes for
such events can be varied in nature, including design processes and techniques,
organizational characteristics, human aspects and external events. RCA can be used for
investigating the causes of non-conformances in quality (and other) management systems as
well as for failure analysis, for example in maintenance or equipment testing.

RCA is used to analyse focus events that have occurred, therefore this standard only covers a
posteriori analyses. It is recognized that some of the RCA techniques with adaptation can be
used proactively in the design and development of items and for causal analysis during risk
assessment; however, this standard focuses on the analysis of events which have occurred.

The intent of this standard is to describe a process for performing RCA and to explain the
techniques for identifying root causes. These techniques are not designed to assign
responsibility or liability, which is outside the scope of this standard.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary

koniecnahladu - textdalej pokracuje v platenejverzii STN
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