1EC IEC 62881

®

Edition 1.0 2018-10

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE \QI

ﬁ inside
o

Cause and effect matrix C)* )
Matrice des causes et effets \\

IEC ezaerzom-?oW


https://www.stdhive.com/standards/iec-62881-ed-10-b2018-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 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''EC ou du Comité national de I''EC 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
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res 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..Plex_> m<'~< 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 - 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. Jus” r “blisi>2d
details all new publications released. Ava'able cniin: and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cc taining 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. /20 }hown as the International Electrotechnical
Vocau lary ‘IEV) online.

IE_ Gloss ary - std.iec.ch/glossary

6. 000 electrotechnical terminology entries in English and
Frencii extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
vllected 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: sales@iec.ch.

A propos de I'lEC

La Commission Electrotechnigi.e 1. ‘errationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to.* ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

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

Catalogue IEC - v 2bstc e.iec.ch/catalogue

Application autc ~ome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécificati. ns techniques, Rapports techniques et autres
dcunmicnts e I'IEC. Disponible pour PC, Mac OS, tablettes
Andi.id et Ir \d.

Recherche de publications IEC -
.ebswore.iec.ch/advsearchform

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 21 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en francgais, 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'lEC.

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.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://www.stdhive.com/standards/iec-62881-ed-10-b2018-pdf/

IEC 62881

Edition 1.0 2018-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Cause and effect matrix

Matrice des causes et effets

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. ISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 25.040.40 ISBN 978-2-8322-6078-4

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


https://www.stdhive.com/standards/iec-62881-ed-10-b2018-pdf/

-2 - IEC 62881:2018 © |IEC 2018

CONTENTS

L@ T T @ ] I P 3
INTRODUGCTION ..ttt et e ettt e et et et r et et r e et r e et neea et eeaneeneees 5
S ToT 0] o PP 6
2 NOIMALIVE FEIBIENCES ..t eaa e e 6
3 Terms, definitions and abbreviated terms ... ... 6
3.1 Terms and defiNitiONS .. ... 6
3.2 ADDrEVIALEA TEIMS et A
(6TeT 01 {01114V PPN 8
5 Design Of C&E MAIICES ... e e R
5.1 LayOUL PrINCIPIES .. en i e e 8
5.2 ALNIDULES OF CAUSES ..o e 8
5.3 Attributes of effEeCtS ..o 9
5.4 Attributes of relationS ... N 9
5.5 Marking of changes and modifications ............cooiiiiiiiii s e 9
6 USE Of CE&E MALICES ovuiiiiiiieii e e e 10
6.1 Uniform, interdisciplinary access to functional description... ..........cccooeviiiiienennnns 10
6.2 Application for INear [0giC.......ocuuiiiiii e e 10
6.3 Application for NON-lNear [0QIC .......c.uiiuiiiiiie i e 10
6.4 ProjeCt WOTKIOW. . .ou e e s e e 11
A =5 €= U 41 o] 1= PP 12

7.1 C&E matrix with minimum requirement for cause and effect, and alternative
L fOr FRIALIONS .t e 12

7.2 C&E matrix with minimum requirement for cause and effect, and alternative
P22 (o] g =1 =X 1 o o = PP 13

7.3 C&E matrix with optional attriv:'tes 1or cause and effect, and alternative 2 for

(=] F= 140X o = PN 14
B O AP Y e e 15
Lo 0T = A O 4 - 1 1 e 8
FIQUIE 2 — ProjeCt WK DWW . e e e ea e e 11

Figure 3 — C&E matrnix «ith minimum requirement for cause and effect, and alternative
R (o] =1 I N0 o 1= PPN 12

Figure 4 — C&~ \natrix with minimum requirement for cause and effect, and alternative
P72 (0] g = = o T £ PN 13

Figure 5 — Ca.= matrix with optional attributes for cause and effect, and alternative 2
(0] G (=T E= 101 1 S PP PP 14


https://www.stdhive.com/standards/iec-62881-ed-10-b2018-pdf/

IEC 62881:2018 © IEC 2018 -3-

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CAUSE AND EFFECT MATRIX

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 fieils. To
this end and in addition to other activities, IEC publishes International Standards, Technical Speci‘cati ns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to a. “I£=
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee 1. tere *ted
in the subject dealt with may participate in this preparatory work. International, government:! an' non-
governmental organizations liaising with the IEC also participate in this preparation. IEC colle :ora. s closely
with the International Organization for Standardization (ISO) in accordance with conditions actermined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as pcctibi 2, an international
consensus of opinion on the relevant subjects since each technical committee has represntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use ¢nc¢ a > accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure 1 at th: technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whi % they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees Inaertake 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 reg: *nal publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity i.idep.2ndent certification bodies provide conformity
assessment services and, in some areas, access to IEC mar’ss 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, - mn.nyees, servants or agents including individual experts and
members of its technical committees and IEC Na‘ional Committees for any personal injury, property damage or
other damage of any nature whatsoever, v.2et..r direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior. -use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative efercnces cited in this publication. Use of the referenced publications is
indispensable for the correct arnlictic.n of this publication.

Attention is drawn to the po:siullity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall nnt be 1.2'4 responsible for identifying any or all such patent rights.

International Standiard IEC 62881 has been prepared by IEC technical committee 65:
Industrial-process me~sdrement, control and automation.

The text of thi. standard is based on the following documents:

FDIS Report on voting
65/701/FDIS 65/711/RVD

i“ull 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 website 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 indicate=
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this documznt.usi g9 a
colour printer.
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INTRODUCTION

Efficient engineering and reliable operation of automated plants strongly depend on clear and
unambiguous description of regulatory controls and logic interlocks. For regulatory controls
this description can typically be done for example via process flow diagrams and P&IDs
(ISO 10628), which are accepted by process and I&C staff in engineering and operation of
manufacturing and process plants. Regarding logic interlocks the widely distributed logic or
functional diagrams are very often regarded by process engineers and plant operators as too
complex (especially when using the fail-safe principle) and overloaded with detailed
information.

This document describes a simple and widely accepted method to document logic interiacks
in process and manufacturing industries — the "cause and effect matrix" (C&E matrix, CcE
matrices can be applied with minimal previous knowledge and easy handling to desc:ibe the
functions required for controlling a process independently from the automation plati>rm :sed.
They enable a sound understanding of the required relation from a process point 20 view
without the need of detailed knowledge of the platform specific corresponding P?LC/DCS
program logic.

During the entire life cycle of a plant (e.g. engineering, commissioning, ctar. up-and operation)
C&E matrices are very useful to illustrate the functionalities of ‘pcckage units and their
interfaces to related sections of the plant. In particular they suppo.‘ thi. fulfilment of legal or
insurance requirements (e.g. governmental regulations, fire and gas regulations, machinery
directives such as IEC 62061). It is possible to find C&E mctrces included in other types of
documents, for example fire protection datasheets but still-the rinciple of identification of the
cause and the effects and their logical relations defined in an iatersection applies.

In addition, they can be used to illustrate the consegue: ces of embedded diagnostic functions
(e.g. activation of a trip function in case of dete tior of a broken wire), the functionality of
installed back-up systems (e.g. fail to start a pump and switch over to a second one) or the
required operator actions to reset plant sections or safety related functions after partial shut
downs.

The information presented by C&E n<urices might be structured according to the individual
needs, for example information nevascai'y for process interlocks in electrical switch gears.

C&E matrices describe the valaucaship between causing conditions — the causes — and the
required outcome or acticys - the effects. The causes are herein represented by signals
created by sensors or ¢ her iieans of information; effects are actions automatically done by
actuators (mainly va'vcs and motors) or manually by shift operators, or alarms and messages
provided to operatcrs. 3oth are linked via a matrix containing the relations. These basic
relations are hence ucumented in an appropriate and structured form enabling a reliable
information e).crhiange at the interface between process design, electrical engineering, I1&C
engineering. e*c. 1n the further course of detail engineering C&E matrices are used as a
starting poin. for the development of more detailed and platform specific (e.g. fail-safe PLC)
logic enyancements.

1Jrin® ple nt operation the C&E matrices can serve as functional descriptions, for example for
the training of plant operation staff.

However, C&E matrices typically are not designed to specify functional sequences (e.g. batch
mode of operation) or functional details as might be provided by other methods, for example
logic descriptions complying with IEC 61131-3.
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CAUSE AND EFFECT MATRIX

1 Scope

This document addresses the setting and implementation of C&E matrices for a consistent
use in engineering activities. It aims to describe a simple format used to support a consistent
exchange of information between different engineering disciplines involved in project or
maintenance activities. The document defines the minimum requirements of the C&E matrix
content, which is derived from existing design documents, for example P&ID or verbali
descriptions.

The transfer of the relations defined in C&E matrices into a functional or source code foi the
application programming of PLC/DCS is out of the scope of this document. In additior ;. this
document does not cover the implementation of complex and/or sequential 'ogicc at a
dedicated automation platform, which will require additional stipulations to be done/ i>llowed.

It is understood, that C&E matrices in fact can be used to document the faui -+ actions of the
plant equipment and therefore can be used as reference point for.the nec:ssary safety
verifications to be applied.

C&E matrices as defined in this document do not have the same scope as Fishbone or
Ishikawa diagrams, which are often named in the literature &= cause and effect diagrams.

2 Normative references

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

IEC 62708, Document kinds for electricai-and instrumentation projects in the process industry

IEC 81346-1, Industrial systems; ir.t2liations and equipment and industrial products —
Structuring principles and referei ce lesignations — Part 1: Basic rules

ISO 7200, Technical produc documentation — Data fields in title blocks and document
headers

3 Terms, definition.s and abbreviated terms

3.1 Terms anu definitions

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

ISC anu 'EC maintain terminological databases for use in standardization at the following
# 1dresses:

e |IEC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1.1

cause and effect matrix

matrix which associates causes (3.1.2) and their effects (3.1.3) with the respective relations
(3.1.4)

Note 1 to entry: A similar definition is found in 1SO 10418:2003, Clauses 5 and C.1 for off-shore production
platforms in oil and gas industry.
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