SVENSK STANDARD  SS-EN 62551

SVENSK Faststalld Utgava Sida Ansvarig kommitté
ELSTANDARD 2013-07-03 1 1 (1+63) SEK TK 56

© Copyright SEK. Reproduction in any form without permission is prohibited.

Tillforlitlighet —

Metoder for tillforlitlighetsanalys —
Analys med hjalp av petrinat
Analysis techniques for dependability —

Petri net techniques

Som svensk standard géller europastandarden EN 62551:2012. Den svenska standarden innehaller den
officiella engelska sprakversionen av EN 62551:2012.

Nationellt férord
Europastandarden EN 62551:2012
bestar av:

— europastandardens ikraftsattningsdokument, utarbetat inom CENELEC
— |EC 62551, First edition, 2012 - Analysis techniques for dependability - Petri net techniques

utarbetad inom International Electrotechnical Commission, IEC.

ICS 21.020.00

Denna standard &r faststalld av SEK Svensk Elstandard,

som ocksa kan lamna upplysningar om sakinnehallet i standarden.
Postadress: SEK, Box 1284, 164 29 KISTA

Telefon: 08 - 444 14 00. Telefax: 08 - 444 14 30

E-post: sek@elstandard.se. Internet: www.elstandard.se




Standarder underldttar utvecklingen och héjer elscikerheten

Det finns manga fordelar med att ha gemensamma tekniska regler fér bl a
sakerhet, prestanda, dokumentation, utférande och skotsel av elprodukter,
elanlaggningar och metoder. Genom att utforma sadana standarder blir
sakerhetskraven tydliga och utvecklingskostnaderna rimliga samtidigt som
marknadens acceptans fér produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska I6sningar och
metoder som astadkommer den elsakerhet som féreskrivs av svenska
myndigheter och av EU.

SEK dir Sveriges rost i standardiseringsarbetet inom elomrddet

SEK Svensk Elstandard svarar for standardiseringen inom elomradet i
Sverige och samordnar svensk medverkan i internationell och europeisk
standardisering. SEK &r en ideell organisation med frivilligt deltagande fran
svenska myndigheter, foretag och organisationer som vill medverka till och
paverka utformningen av tekniska regler inom elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stddjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &r svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet inom
IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna dr 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intékter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavgift till IEC och CENELEC.

Var med och paverka!

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
paverka framtida standarder och far tidig tillgang till information och
dokumentation om utvecklingen inom sitt teknikomrade. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
paverka enskilda foretags affarsutveckling och bidrar till deltagarnas egen
kompetensutveckling.

Du som vill dra nytta av dessa mojligheter ar valkommen att kontakta
SEKs kansli for mer information.

SEK Svensk Elstandard
Box 1284
164 29 Kista
Tel 08-444 14 00
www.elstandard.se



EUROPEAN STANDARD EN 62551

NORME EUROPEENNE
EUROPAISCHE NORM November 2012

ICS 21.020

English version

Analysis techniques for dependability -
Petri net techniques
(IEC 62551:2012)

Techniques d'analyse de slreté de Analysemethoden fur Zuverlassigkeit -
fonctionnement - Petrinetze
Techniques des réseaux de Petri (IEC 62551:2012)

(CEI 62551:2012)

This European Standard was approved by CENELEC on 2012-11-06. CENELEC members are bound to comply
with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the CEN-CENELEC Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and notified
to the CEN-CENELEC Management Centre has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus,
the Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany,
Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

Management Centre: Avenue Marnix 17, B - 1000 Brussels

© 2012 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 62551:2012 E

SEK Svensk Elstandard



EN 62551:2012 -2-

Foreword

The text of document 56/1476/FDIS, future edition 1 of IEC 62551, prepared by IEC/TC 56
"Dependability" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 62551:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2013-08-06
to be implemented at national level by
publication of an identical national
standard or by endorsement

¢ latest date by which the national (dow) 2015-11-06
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 62551:2012 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 61508 Series NOTE Harmonised as EN 61508 Series (not modified).
IEC 61508-4:2010 NOTE Harmonised as EN 61508-4:2010 (not modified).
IEC 61508-1:2010 NOTE Harmonised as EN 61508-1:2010 (not modified).
IEC 61165:2006 NOTE Harmonised as EN 61165:2006 (not modified).
IEC 60812:2006 NOTE Harmonised as EN 60812:2006 (not modified).
IEC 61025:2006 NOTE Harmonised as EN 61025:2007 (not modified).
IEC 61078:2006 NOTE Harmonised as EN 61078:2006 (not modified).
IEC 61511-3:2003 NOTE Harmonised as EN 61511-3:2004 (not modified).
IEC 61703:2001 NOTE Harmonised as EN 61703:2002 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60050-191 1990 International Electrotechnical Vocabulary - -
(IEV) -
Chapter 191: Dependability and quality
of service
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INTRODUCTION

This International Standard provides a basic methodology for the representation of the basic
elements of Petri nets (PNs) [1]1 and provides guidance for application of the techniques in
the dependability field.

The inherent power of Petri net modelling is its ability to describe the behaviour of a system
by modelling the relationship between local states and local events. Against this background,
Petri nets have gained widespread acceptance in many industrial fields of application (e.g.
information, communication, transportation, production, processing and manufacturing and
power engineering).

The conventional methods are very limited when dealing with actual industrial systems
because they are neither able to handle multi-state systems, nor able to model dynamic
system behaviour (e.g. fault tree or reliability Block diagrams), and can be subject to the
combinatory explosion of the states to be handled (e.g. Markov process). Therefore,
alternative modelling and calculating methods are needed.

Dependability calculations of an industrial system intend to model the various states of the
system and how it evolves from one state to another when events (failures, repairs, periodic
tests, night, day, etc.) occur.

Reliability engineers need a user-friendly graphical support to achieve their models. Due to
their graphical presentation, Petri nets are a very promising modelling technique for
dependability modelling and calculations.

Analytical calculations are limited to small systems and/or by strong hypothesis (e.g.
exponential laws, low probabilities) to be fulfilled. A qualitative increase is needed to deal with
industrial size systems. This may be done by going from analytical calculation to Monte Carlo
simulation.

This standard aims at defining the consolidated basic principles of the PNs in the context of
dependability and the current usage of Petri net PN modelling and analysing as a means for
qualitatively and quantitatively assessing the dependability and risk-related measures of a
system.

1 Figures in square brackets refer to the bibliography.
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ANALYSIS TECHNIQUES FOR DEPENDABILITY -
PETRI NET TECHNIQUES

1 Scope

This International Standard provides guidance on a Petri net based methodology for
dependability purposes. It supports modelling a system, analysing the model and presenting
the analysis results. This methodology is oriented to dependability-related measures with all
the related features, such as reliability, availability, production availability, maintainability and
safety (e.g. safety integrity level (SIL) [2] related measures).

This standard deals with the following topics in relation to Petri nets:

a) defining the essential terms and symbols and describing their usage and methods of
graphical representation;

b) outlining the terminology and its relation to dependability;

c) presenting a step-by-step approach for
1) dependability modelling with Petri nets,

2) guiding the usage of Petri net based techniques for qualitative and quantitative
dependability analyses,

3) representing and interpreting the analysis results;
d) outlining the relationship of Petri nets to other modelling techniques;
e) providing practical examples.

This standard does not give guidance on how to solve mathematical problems that arise when
analysing a PN; such guidance can be found in [3] and [4].

This standard is applicable to all industries where qualitative and quantitative dependability
analyses is performed.

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 60050-191:1990, International Electrotechnical Vocabulary — Chapter 191: Dependability
and quality of service
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