IEC 62890

Edition 1.0 2020-07

INTERNATIONAL |
STANDARD Qé :

NORME N\
INTERNATIONALE QO

ﬁ inside
<o

Industrial-process measurement, control and au %on — Life-cycle-
management for systems and components ‘\

Mesure, commande et automation dans | pXessus industriels — Gestion du
cycle de vie pour systémes et composant

IEC 62890:2029-a;w 0
a9


https://www.stdhive.com/standards/iec-62890-ed-10-b2020-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 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 procédeé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC 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 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 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and withdrawn publications.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 publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC online collection - oc.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 18 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

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.

Recherche de publications IEC -
webstore.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 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 online collection - oc.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés 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 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


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://oc.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://oc.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-62890-ed-10-b2020-pdf/

IEC 62890

Edition 1.0 2020-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial-process measurement, control and au’omation — Life-cycle-
management for systems and components

Mesure, commande et automation dans les processus industriels — Gestion du
cycle de vie pour systémes et composants

INTERNATIQNA.
ELECTROTEC.!INICAL
COMMIE SION

~OM. 1ISS.ON
EL-ZCTROTECHNIQUE
INTERNATIONALE

ICS 25.040.40 ISBN 978-2-8322-1006-5

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-62890-ed-10-b2020-pdf/

-2 - IEC 62890:2020 © IEC 2020

CONTENTS

FOREWORD ...ccuiiiiiie ettt et e e et et e et et e et e et e et e e aa e e ea e e et e e et n e et eaa e en e eaeeen 4
LN 7 1 L@ I 1 ] PP 6
1 S Yo 0] o 1= 3PP 7
2 NOIMALIVE FEFEIENCES ..ot e e 7
3 Terms, definitions and abbreviations ... 7
3.1 Terms and definitioNs. .. ... 7
3.2 Abbreviated terms and aCroONYMS ... ...ceiiiiii e 12

4  Generic models for Life-Cycle-Management ..........coooiiiiiiiiiiiii e e '3
4.1 Product type and product inStancCe ...........ooiiiiii e 13
4.2 Life-CyCle-MOdel ... ..o 14
4.3 SErUCTUIE MOE ... e e 16
4.4 Compatibility MOdel ... 19

5  Strategies for Life-Cycle-Management ... .. ... et e 23
5.1 General.. ... D O 23
5.2 Last-timeE DUY .. e e 25
5.3 SUDSHIIULION ..o 26
5.4 RE-AESIgN ..ot T 27
5.5 17T = 1T ] o T 28
5.6 Comparison of the strategies ...... .o 30
5.7 Application of Life-Cycle-Management st=ategies for service.........ocoovveeiiiinnnnnn.n. 31
5.7.1 Service regarding Life-Cycle-Manacem :nt..........cooiiiiiiiiiiiiii e 31
5.7.2 SEIVICE |EVEIS o 31
5.7.3 StaNAard SEIVICE ...uieiiiii i e 31
5.7.4 Service through special aareenient. ... 31

6  Life-Cycle-Management.. ... .o e 32
6.1 Proactive Life-Cycle-Management. ... ..o 32
6.2 Life-CyCle-EXCEIIENCR o e 33
Annex A (informative) The cu.rent status of life-cycle aspects ..o, 35
Annex B (informative) Mequirements, influencing factors, industry-specifics ........................ 38
B.1 GeENEral FGQUITBINENTS ettt e 38
B.2 Considerat.~i of industry-specific requirements ... 40
B.3 Recun2ments of the energy industry ..o, 48
B.3.1 Seneral industry characteristiCs........oooiiiiiiii i 48
B.2.2 Life-cycle related requirements ..........oooouiiiiiiiii 49
233 Industry-specific economic aspectS.........covviiiiiiiiiiiii e 49
3.3.4 Anticipated industry trends ... 50

R4 Industry-neutral aspPecCtS. .. ..o 50
B.4.1 L0 AT =1 50
B.4.2 Examples of external technical influences............c.ooo 51
B.4.3 Examples of the influence of standardization and legislation.......................... 51
B.4.4 Examples of socio-economic influences............cooooiiiiiiii 51

B.5 ST 001 0= Y/ PN 52
Annex C (informative) Life-cycle considerations for selected examples...........ccoooiviiiiinnenn. 55
C.1 ComMPOoNENt IfE-CYCIES .. ittt 55

C.2 1Y/ F o7 o] o] o TeT ==X =1 o < 55


https://www.stdhive.com/standards/iec-62890-ed-10-b2020-pdf/

IEC 62890:2020 © IEC 2020 -3-

C.3 Field device integration ...........oiuii i 56

C4 Standards and regulations ... 57
Annex D (informative) Example for the application of the Life-Cycle-Management
=1 (=To |1 PPN 59
Annex E (informative) Plant user strategies .........ooooiiiiiiiii 62
Annex F (informative) UML diagram semantiCs ...........ccoiiiiiiiiiiiiiiii e 64
L] o 10T =¥ o1 2 17/ PP 66
Figure 1 — Relationship of product type and its product instance(s).........ccoooeviiiiiiiiiiinnennns 13
Figure 2 — Generic Life-Cycle-Model of a product type.......ccoiiiiiiiiii e .14
Figure 3 — Evolution of products (type with version and revision) ..............ccooviiiiiiin . 9
Figure 4 — Maintenance of products (type with version and revision)...........cc..cccoc. vt 15
Figure 5 — Life time of a product inStance ... 16
Figure 6 — UML diagram of a hierarchical system structure ................c.oooiii e, 17
Figure 7 — Hierarchical system structure (€xample)........ccoouiiiiiiiiiiiiiiii et e, 17
Figure 8 — Example for Life-Cycle-Management of a system (type) by iniagrating
COMPONENES (LY PES) ettt e e 18
Figure 9 — Example of integrating components into a system .............0 19
Figure 10 — Example of mapping of compatibility requiremenw.. o the level of
COMP AL DY oo e e e 22
Figure 11 — Example of a compatibility assessment of aoreduct. 23
Figure 12 — Relationships between the partners in the alua chain ... 23
Figure 13 — Ensuring delivery of a system through 'ast time buy of a component.................. 25
Figure 14 — Ensuring delivery of a system through substitution of a component.................... 26
Figure 15 — Re-design of a system due toonc of production of a component........................ 28
Figure 16 — Level model for migration atepra . 29
Figure 17 — Typical characteristics o1 “ne rife-Cycle-Management strategies........................ 30
Figure 18 — Life-CyCle-EXCEIENCU . ..iii e e 34
Figure A.1 — Typical structurc of «ii instrumentation and control system with functional
levels according 10 IEC B2 G- Lo e e et 35
Figure A.2 — Example ot ‘he effects of component failure..............o 36
Figure A.3 — Life-cy les »f plants and their components...........ccooiiiiiiiiiici i, 37
Figure A4 — Thaicebeiqd effeCt ..o 37
Figure B." — 1 -ade-off between procurement costs (initial investments) and costs for
operating an ™y MaAiNTENANCE ... o e 39
Figure £ 2 — Typical ranges of variables which influence the life-cycle............c...coocoiiiis 53
Figure C.' — Examples of component life-CyCles ........oiviiiiiiii e, 55
Figure D.1 — Compatibility assessment of replacement devices .........cocceeviiiiiiiiiiiiiiiii e, 59
Figure D.2 — Replacement of the defective device with a new device............................ 61
Figure F.1 — Semantics of UML elements used in this document.............co.ooiiiiiiiiinns 64
Table B.1 — Overview of industry-specific requirements ...............cooiiiiiiiiiii i, 42
Table B.2 — Overview of industry-specific requirements ..., 45

Table E.1 — Fundamental characteristics of plant users ..., 63


https://www.stdhive.com/standards/iec-62890-ed-10-b2020-pdf/

-4 - IEC 62890:2020 © IEC 2020

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT, CONTROL AND AUTOMATION -

9)

LIFE-CYCLE-MANAGEMENT FOR SYSTEMS AND COMPONENTS

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 interna.'onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd <nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re, orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s) , Tueir
preparation is entrusted to technical committees; any IEC National Committee interested in the < 1hjec* den.t with
may participate in this preparatory work. International, governmental and non-governmental orgaiii. atior. liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Org.nization for
Standardization (ISO) in accordance with conditions determined by agreement between the 1 vo organizations.

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

IEC Publications have the form of recommendations for international use a. < are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure th.t th2 technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Commil.ces .ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re qiond | publications. Any divergence between
any IEC Publication and the corresponding national or regioral p.hlicc**on shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Indeaenuent 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, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Ncticn il Committees for any personal injury, property damage or
other damage of any nature whatsoever. wvhcth~r direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, us': of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative re‘ere..zcs cited in this publication. Use of the referenced publications is
indispensable for the correct applica.'on f this publication.

Attention is drawn to the possibility .2 some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held r:srunsible for identifying any or all such patent rights.

International Standard IE < 62890 has been prepared by IEC technical committee 65: Industrial-
process measurement, ~onirol and automation.

The text of thic international Standard is based on the following documents:

FDIS Report on voting
65/805/FDIS 65/820/RVD

-ull invorriation on the voting for the approval of this International Standard can be found in the
.2pourt on voting indicated in the above table.

This document 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 document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document 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 indicvate >
that it contains colours which are considered to be useful for the correct understind.ng
of its contents. Users should therefore print this document using a colour arii:ter.
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INTRODUCTION

In today's automation applications, an increasing divergence of the life-cycles of components,
devices and systems in comparison to the life time of overall plants is evident. The increasing
functionality of components, the advancing development of electronics and the innovation
dynamics inherent to hardware and software are continuously shortening the life-cycle of
individual automation components. Certain semiconductor components are only manufactured
for a short period of time, for example, and subsequently abandoned.

By comparison, the time in use of automation systems is considerably longer. Moreover, there
are considerable differences depending on the industry sector. The time in use of a production
line in the automobile industry is usually identical with the period of time in which a new n.ndel
is manufactured which is around 7 to 8 years today. By comparison, the operational lii» 0. a
process plant in the chemical industry is typically some 15 years, while up to 50 years'ma, be
reached in the case of oil and energy, and power plants. The plant and product lif::-cy<les have
to be considered by the management for the overall plant functionality ar.' ecznomic
considerations.

Increased utilization and integration of plant process data from automation sy.tems towards
enterprise and asset management systems has caused technology «>:pei.der.cies between
hierarchy layers of automation systems. A more uniform way. ol (ea..ig with Life-Cycle
Management between these layers and all partners in the value cha.n is essential with respect
to plant regularity, operability and security aspects.

Consequently, this necessitates different strategies to ma‘inain the availability of the plant by.
sophisticated maintenance strategies. As a result, consi'erzble demands are made on the
delivery capacity of automation products and spare ports, as well as the provision of services,
such as maintenance and repairs. For example, wi.2n the planning of a new plant envisages
the usage of a newer version of an engineering s 'ste m, the producer has to ensure that this
newer version can also be employed for older compunents and systems already in use in the
existing plant and may have to develop uparades accordingly. To an increasing extent, this
calls for close cooperation between the pe*ncrs along the value chain.

The presented situation illustrates thi t -nestering these conflicting characteristics of Life-Cycle-
Management will become increating.;~ significant in automation, not least in the ongoing
discussions between plant users and manufacturers as well as manufacturers and suppliers.
The interaction between glabhai,..2gal and technical aspects — including demands for high
functionality and efficiency’ a+ well as the influence of IT technologies in automation — helps to
demonstrate the scope «ir th.= fopic.

This International S.and ird has been prepared in response to this situation. It is comprised of
basic, complementary and consistent models and strategies for Life-Cycle-Management in
automation. Thec= generic models and strategies are then applied to various examples.

Conseauently, this document represents a consistent general approach, which is applicable to
automat on in various industrial sectors. The economic significance of Life-Cycle-Management
is ¢ .recerting theme of this document. The definitions of generic models, terms, processes and
¢ ‘rateaies form an indispensable foundation for a joint understanding between plant users and
maufacturers and between manufacturers and suppliers regarding Life-Cycle-Management.

Proactive Life-Cycle-Management focuses on the selection of robust components,
specifications, and technologies that consequently have long-term stability. The proactive
approach includes the application of this set of generic reference models in the development of
standards in order to be able to efficiently ensure sustainable interoperability and compatibility.
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INDUSTRIAL-PROCESS MEASUREMENT, CONTROL AND AUTOMATION -
LIFE-CYCLE-MANAGEMENT FOR SYSTEMS AND COMPONENTS

1 Scope

This International Standard establishes basic principles for Life-Cycle-Management of systems
and components used for industrial-process measurement, control and automation. These
principles are applicable to various industrial sectors. This standard provides definitions and
reference models related to the life-cycle of a product type and the life time of a product instance,
It defines a consistent set of generic reference models and terms. The key models defirea are:

— Life-Cycle-Model;

— structure model;

— compatibility model.

This document also describes the application of these models for Life-Cya!v.-Management
strategies. The content is used for technical aspects concerning the desijn, planning,

development and maintenance of automation systems and components anJ the operation of
the plant.

The definitions of generic models and terms regarcing Life-Cycle-Management are
indispensable for a common understanding and application b, aiipartners in the value chain
such as plant user, product and system producer, service yrovider, and component supplier.

The models and strategies described in this staxda.d are also applicable for related
management systems, i.e. MES and ERP.

2 Normative references

There are no normative references in th.c. aocument.

3 Terms, definitions and a’»b.2viations

3.1 Terms and definiticns

For the purposes of this .'ocument, the following terms and definitions apply.

ISO and IEC maintai>-werminological databases for use in standardization at the following
addresses:

e |EC Elec‘rop2dia: available at http://www.electropedia.org/

e ISO Dnline browsing platform: available at http://www.iso.org/obp

1.

ar.er-sales support phase

phase in the life-cycle of a product type which begins at the end of the selling phase and ends
with product abandonment

3.1.2

backward compatibility

downward compatibility

fulfilment by a new component of all the specified requirements of the compatibility profile of its
predecessor

Note 1 to entry: Antonyms are forward compatibility and upward compatibility, respectively.
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