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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF MACHINERY -
FUNCTIONAL SAFETY OF SAFETY-RELATED ELECTRICAL,
ELECTRONIC AND PROGRAMMABLE ELECTRONIC

CONTROLSYSTEMS

FOREWORD

1) 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 accordancel with conditions determined by
agreement between the two organizations.

2) 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 technicalk'‘committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for intepnational 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“fér the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible i 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.

5) IEC itself does not provide any attestation‘of conformity. Independent certification bodies provide conformity
assessment services and, in some areas;yaccess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC_agnits 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 ofithe publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn te’the Normative references cited in this publication. Use of the referenced publications is
indispensable fer the correct application of this publication.

9) 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.

DISCGLEAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 62061 bears the edition number 1.2. It consists of the
first edition (2005-01) [documents 44/460/FDIS and 44/470/RVD], its amendment 1 (2012-
11) [documents 44/655/CDV and 44/663/RVC], its amendment 2 (2015-06) [documents
44/718/CDV and 44/725/RVC], the corrigenda 1 (July 2005) and 2 (April 2008). The
technical content is identical to the base edition and its amendments.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendments 1 and 2. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.
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International Standard IEC 62061 has been prepared by IEC technical committee 44: Safety
of machinery — Electrotechnical aspects.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of the base publication and its amendments 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.

The contents of the corrigendum of August 2015 have been included in this copy.

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

As a result of automation, demand for increased production and reduced operator physical
effort, Safety-Related Electrical Control Systems (referred to as SRECS) of machines play an
increasing role in the achievement of overall machine safety. Furthermore, the SRECS
themselves increasingly employ complex electronic technology.

Previously, in the absence of standards, there has been a reluctance to accept SRECS in
safety-related functions for significant machine hazards because of uncertainty regarding the
performance of such technology.

This International Standard is intended for use by machinery designers, control. system
manufacturers and integrators, and others involved in the specification, design andvalidation
of a SRECS. It sets out an approach and provides requirements to achieve the necessary
performance.

This standard is machine sector specific within the framework of IEC 615808" It is intended to
facilitate the specification of the performance of safety-related electrical” control systems in
relation to the significant hazards (see 3.8 of ISO-424080-%+ 12100:2016) of machines.

This standard provides a machine sector specific framework for functional safety of a SRECS
of machines. It only covers those aspects of the safety lifecycle that are related to safety
requirements allocation through to safety validation~‘Requirements are provided for
information for safe use of SRECS of machines that camalso be relevant to later phases of
the life of a SRECS.

There are many situations on machines whene)*SRECS are employed as part of safety
measures that have been provided to achievé«isk reduction. A typical case is the use of an
interlocking guard that, when it is openedyto’ allow access to the danger zone, signals the
electrical control system to stop hazardous machine operation. Also in automation, the
electrical control system that is used..{o" achieve correct operation of the machine process
often contributes to safety by mitigating risks associated with hazards arising directly from
control system failures. This standard gives a methodology and requirements to

e assign the required safety)integrity level for each safety-related control function to be
implemented by SRECS;

e enable the design of the SRECS appropriate to the assigned safety-related control
function(s);

e integrate safety-related subsystems designed in accordance with ISO 13849 ;
e validate tHe"SRECS.

This standard is intended to be used within the framework of systematic risk reduction
described" in 1SO—42466-4 12100 and in conjunction with risk assessment according to the
prineiples described in 1ISO—44424(EN-4050} 12100. A suggested methodology for safety
integrity level (SIL) assignment is given in informative Annex A.

Measures are given to co-ordinate the performance of the SRECS with the intended risk

reduction taking nto account the probabilities and consequences of random or systematic
faults within the electrical control system.
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Figure 1 shows the relationship of this standard to other relevant standards.
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Figure 1 — Relationship of IEC 62061 to other relevant standards
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IEC 62061 and ISO 13849-1—{(under—revision} specify requirements for the design and
implementation of safety-related control systems of machinery. The use of either of these
standards, in accordance with their scopes, can be presumed to fulfil the relevant essential
safety requirements. mm

revision)- IEC/TR 62061-1 prowdes gmdance on the apphcatlon of IEC 62061 and ISO 13849-
1 in the design of safety-related control systems for machinery.
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SAFETY OF MACHINERY -
FUNCTIONAL SAFETY OF SAFETY-RELATED ELECTRICAL,
ELECTRONIC AND PROGRAMMABLE ELECTRONIC
CONTROL SYSTEMS

1 Scope

This International Standard specifies requirements and makes recommendations for - the
design, integration and validation of safety-related electrical, electronic and programmable
electronic control systems (SRECS) for machines (see Notes 1 and 2). It is applicable to
control systems used, either singly or in combination, to carry out safety-related control
functions on machines that are not portable by hand while working, including a group of
machines working together in a co-ordinated manner.

NOTE 1 In this standard, the term “electrical control systems” is used to stand for "Electrical, Electronic and
Programmable Electronic (E/E/PE) control systems” and “SRECS” is used to stand, for “safety-related electrical,
electronic and programmable electronic control systems”.

NOTE 2 In this standard, it is presumed that the design of complex programmable electronic subsystems or
subsystem elements conforms to the relevant requirements of IEC\61508 and uses Route 14 (see
IEC 61508-2:2010, 7.4.4.2). It is considered that Route 2, (see IEC 64§08-2:2010, 7.4.4.3) is not suitable for
general machinery. Therefore, this standard does not deal with Route 27.\This standard provides a methodology for
the use, rather than development, of such subsystems and subsystem/elements as part of a SRECS.

This standard is an application standard and is not/intended to limit or inhibit technological
advancement. It does not cover all the requiremenfts*(e.g. guarding, non-electrical interlocking
or non-electrical control) that are needed or,required by other standards or regulations in
order to safeguard persons from hazards. Each type of machine has unique requirements to
be satisfied to provide adequate safety.

This standard:

— is concerned only with functional safety requirements intended to reduce the risk of injury
or damage to the health of-persons in the immediate vicinity of the machine and those
directly involved in the use-of the machine;

— is restricted to risks atising directly from the hazards of the machine itself or from a group
of machines working-together in a co-ordinated manner;
NOTE 3 Requireménts to mitigate risks arising from other hazards are provided in relevant sector standards.
For example, where”a machine(s) is part of a process activity, the machine electrical control system functional

safety requirements should, in addition, satisfy other requirements (e.g. IEC 61511) insofar as safety of the
process is,cencerned.

— does_ hot specify requirements for the performance of non-electrical (e.g. hydraulic,
pneumatic) control elements for machines;
NOTE 4 Although the requirements of this standard are specific to electrical control systems, the framework

and methodology specified can be applicable to safety-related parts of control systems employing other
technologies.

— does not cover electrical hazards arising from the electrical control equipment itself (e.g.

electric ShocK — see IEC 602041 )-

The objectives of specific Clauses in IEC 62061 are as given in Table 2.
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Table 2 — Overview and objectives of IEC 62061

Clause Objective

4: To specify the management and technical activities which are necessary for the achievement of
Management the required functional safety of the SRECS.

of functional
safety

A To set out the r\rnr‘pdllrpc ta epnr*ify the rnnlllirnmnnfc for annfy_rnlnfnr‘l caontrol functions _These

Requirements |requirements are expressed in terms of functional requirements specification, and safety integrity
for the requirements specification.

specification of
safety-related

control

functions

6: To specify the selection criteria and/or the design and implementation methods of the SRECS to
Design and meet the functional safety requirements. This includes:

integration of

the safety- selection of the system architecture,

related

electrical selection of the safety-related hardware and software,

control system
design of hardware and software,

verification that the designed hardware and software meets the funetional safety requirements.

7: To specify requirements for the information for use of the SRECS, which has to be supplied with
Information for | the machine. This includes:

use of the

machine provision of the user manual and procedures,

provision of the maintenance manual and procedtres.

8: To specify the requirements for the validation\process to be applied to the SRECS. This includes
Validation of inspection and testing of the SRECS to ensure that it achieves the requirements stated in the
the safety- safety requirements specification.

related

electrical

control system

9: To specify the requirements for_the modification procedure that has to be applied when modifying

Modification of |the SRECS. This includes:

the safety-

related modifications to any SRECS are properly planned and verified prior to making the change;

electrical

control system [ the safety requirements specification of the SRECS is satisfied after any modifications have taken
place.

2 Normative references

The following«referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC-60204-1, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —

Immunity for industrial environments
IEC 61310 (all parts), Safety of machinery — Indication, marking and actuation

IEC 61508-2, Functional safety of electrical/electronic/ programmable electronic safety-related
systems — Part 2: Requirements for electrical/electronic/programmable electronic safety-
related systems

IEC 61508-3, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 3: Software requirements
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ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and

risk reduction

ISO 13849-1:4999 2006, Safety of machinery — Safety-related parts of control systems — Patt
1: General principles for design

| ISO 13849-2:2003 2012, Safety of machinery — Safety-related parts of control systems —
Part 2: Validation

‘EZIE,SE : . . il
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

, , SECURITE DES MACHINES -
SECURITE FONCTIONNELLE DES SYSTEMES DE COMMANDE
ELECTRIQUES, ELECTRONIQUES ET ELECTRONIQUES

PROGRAMMABLES RELCATIFS A TASECURITE

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de \normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)."L'IEC a pour
objet de favoriser la coopération internationale pour toutes les questions de normalisation” dars les domaines
de I'électricité et de ['électronique. A cet effet, 'lEC — entre autres activités = publie des Normes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet, traité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, encliaison avec I'lEC, participent
également aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'lEC se présentent sous la forme de reecommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les’ gfforts raisonnables sont entrepris afin que 'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dans le but d'encourager l'uniformité internationale{les Comités nationaux de I'lEC s'engagent, dans toute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes/Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation dé’yconformité et, dans certains secteurs, accedent aux marques de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'asstrer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne ,doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou
mandataires, y compris ses”experts particuliers et les membres de ses comités d'études et des Comités
nationaux de I'lEC, pouritout préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les dépenses découlant de la publication ou de ['utilisation de cette Publication de I'lEC ou de
toute autre Publication de I'l|EC, ou au crédit qui lui est accordé.

8) L'attention esfrattirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées_est obligatoire pour une application correcte de la présente publication.

9) L’attention”est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'objéet-de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
debrevets et de ne pas avoir signalé leur existence.

DEGAGEMENT DE RESPONSABILITE

Cette version consolidée n’est pas une Norme IEC officielle, elle a été préparée par
commodité ‘utili i

son(ses) amendement(s) doivent étre considérées comme les documents officiels.

Cette version consolidée de I'lEC 62061 porte le numéro d'édition 1.2. Elle comprend la
premiére édition (2005-01) [documents 44/460/FDIS et 44/470/RVD], son amendement 1
(2012-11) [documents 44/655/CDV et 44/663/RVC], son amendement 2 (2015-06)
[documents 44/718/CDV et 44/725/RVC], et les corrigenda 1 (juillet 2005) et 2
(avril 2008). Le contenu technique est identique a celui de I'édition de base et a ses
amendements.
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Dans cette version Redline, une ligne verticale dans la marge indique ou le contenu
technique est modifié par les amendements 1 et 2. Les ajouts et les suppressions
apparaissent en rouge, les suppressions étant barrées. Une version Finale avec toutes
les modifications acceptées est disponible dans cette publication.

La Norme internationale IEC 62061 a été établie par le comité d'études 44 de I'l|EC: Sécurité
des machines — Aspects électrotechniques

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Le comité a décidé que le contenu de la publication de base et de ses amendements ne séra
pas modifié avant la date de stabilité indiquée sur le site web de I'IE€C sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cétie date,
la publication sera

e reconduite,
e supprimée,
e remplacée par une édition révisée, ou

e amendée.

Le contenu du corrigendum d’ao(t 2015 a été pris en considération dans cet exemplaire.

IMPORTANT - Le logo "colour inside” qui se trouvesur la page de couverture de cette
publication indique qu'elle contient des couleurs.qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant unedimprimante couleur.
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INTRODUCTION

Suite a l'automatisation, ainsi qu'a la demande d'une production plus élevée avec une
réduction des efforts physiques des opérateurs, les systemes de commande électriques
relatifs a la sécurité (appelés SRECS ci-aprés) des machines jouent un réle croissant dans la
réalisation de la sécurité d'ensemble des machines. De ce fait, les SRECS eux-mémes
utilisent de plus en plus souvent une technologie électronique complexe.

Auparavant, en l'absence de normes, on a pu observer un manque d'enthousiasme a utiliser
les SRECS dans les fonctions relatives a la sécurité pour des phénoménes dangereux
significatifs sur les machines, en raison de l'incertitude concernant le fonctionnement d'une
telle technologie.

La présente Norme internationale est destinée a étre utilisée par les concepteurs de
machines, les fabricants et les intégrateurs de systémes de commande, et autres, impliqués
dans la spécification, la conception et la validation d'un SRECS. Elle présente’une approche
et donne les exigences nécessaires a la réalisation du fonctionnement requis

La présente norme est spécifique au secteur des machines dans le cadre de I'lEC 61508. Elle
est destinée a faciliter la spécification du fonctionnement desisystémes de commande
électriques relatifs a la sécurité par rapport aux dangers significatifs (voir 3.8 de I'lSO-42100-
412100:2010) des machines.

La présente norme donne un cadre spécifique au sectelr des machines pour la sécurité
fonctionnelle d'un SRECS de machine. Elle couvre uniqguement les aspects du cycle de vie de
sécurité relatifs a l'allocation des exigences de sécurité jusqu'a la validation de la sécurité.
Des exigences sont données pour information<pour une utilisation sire des SRECS de
machines, lesquelles peuvent aussi étre appropriées pour des phases ultérieures de la vie
d'un SRECS.

Il existe plusieurs circonstances dans.les machines ou on utilise les SRECS comme partie
des mesures de sécurité développées pour réaliser la réduction de risque. Un exemple
typique est l'utilisation d'un protecteur avec dispositif de verrouillage qui, lorsqu'il est ouvert
pour autoriser l'accés a la zone, dangereuse, signale au systéme de commande électrique
d'arréter le fonctionnement:.dangereux de la machine. Egalement en automatisation, le
systéme de commande électrique utilisé pour réaliser le fonctionnement correct du processus
machine contribue souveént a la sécurité en réduisant les risques associés aux phénomeénes
dangereux résultant directement de défaillances du systéme de commande. La présente
norme donne une méthodologie et les exigences pour:

e assigner letniveau d'intégrité de sécurité prescrit pour chaque fonction de commande
relative ata-sécurité devant étre réalisée par les SRECS;

e permettre la conception des SRECS appropriés a la(aux) fonction(s) de commande
relative a la sécurité assignée(s);

e lintégrer les sous-systémes relatifs a la sécurité congus selon I''SO 13849;
¢ )" valider les SRECS.

Bea it B-aEes mtarnatiaonal S-S UTH Bt T H P-4 dan. l acle o Aclaaotion
La-présente—norme—internationale—estprévue—pour—tire—utiisée—danste—ecadre—deta—+éducton
systématique du risque décrite dans I'lSO-42400-4 12100 et conjointement avec I'appréciation
du risque selon les principes décrits dans I'lSO-44424+(EN-10650} 12100. Une méthodologie
conseillée pour I'attribution des niveaux d'intégrité de sécurité (SIL) est donnée dans I'Annexe
informative A.

Des mesures sont indiquées pour coordonner le fonctionnement des SRECS avec la
réduction de risque prévue en prenant en compte les probabilités et les conséquences
d'anomalies systématiques ou aléatoires dans le systéme de commande électrique.
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La Figure 1 montre les relations de la présente norme avec les autres normes appropriées.

Conception et appréciation du risque de la machine
So-424a9—securité des machines — Notions fondamentales:

=TT Principes généraux de conception — Appréciation du risque et
réduction

|SO-+4424- Sécurits ines — Princi P )

\L

Conception des systemes de commande électriques, électroniques et
électroniques programmables relatifs a la sécurité (SRECS) pour les machines

Méthodologie utilisant:

- Les fonctions de commande relatives a la sécurité

- L’approche systeme

- Index de sécurité quantitatif:
Niveau d'intégrité de
sécurité (SIL)

- Méthodologie d'attribution
du SIL pour les SRECS des
machines

- Architecture orientée

- Exigences pour la
prévention / maitrise des
défaillances systématiques

- Index de sécurité:

- Catégorie assignée parnla

- Architecture orientée

Niveau de catégorie/performance

représentation du risque(qualitatif

Objectif de conception
pour les SRECS

Normes appropriées

|
|
i
|
v

Aspects de sécurité électrique des
machines

IEC 60204-1, Sécurité des machines«
Equipement électrique des machines™
Partie 1: Régles générales

Conception de sous-systémes
complexes en fonction des SIL
IEC 61508, Sécurité fonctionnelle des
systemes électriques/électroniques/
électroniques programmables relatifs a
la sécurité

A 4

Conception des sous-
systémes de faible
complexité en fonction des
catégories

1ISO 13849-1 et 2, Sécurité des
machines - Parties des

systémes de commande

relatives a la sécurité (SRPCS)
- Partie 1: Principes généraux

de conception et Partie 2:
Validation

SRPCS non électriques
(mécaniques,
pneumatiques, etc.)

SRPCS électriques

IEC 62061
Sécurité des machines -

Sécurité fonctionnelle des <
systémes de commande
électriques, électroniques et
électroniques Légende:

programmables relatifs a la Aspects de sécurité électrique - >
sécurité Aspects de sécurité fonctionnelle — >

Figure 1 — Relations de I'lEC 62061 avec les autres normes appropriées
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L’'IEC 62061 et I'ISO 13849-1 spécifient les exigences pour la conception et |a réalisation des

systémes de commande des machines relatifs a la sécurité. L'utilisation de I'une de ces deux

normes, selon le domaine d’application, peut impliquer la conformité aux exigence g"

essentielles de sécurité appropriées. L'IEC/TR 62061-1 donne des lignes directrices relati
a l'application de I'lEC 62061 et de I'lSO 13849-1 dans la conception des systemeq}ie
commande des machines relatifs a la sécurité.

7
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SECURITE DES MACHINES -
SECURITE FONCTIONNELLE DES SYSTEMES DE COMMANDE
ELECTRIQUES, ELECTRONIQUES ET ELECTRONIQUES
PROGRAMMABLES RELATIFS A LA SECURITE

1 Domaine d’application

La présente Norme internationale spécifie les exigences et donne des recommandations, pour
la conception, l'intégration et la validation des systémes de commande électriques,
électroniques et électroniques programmables relatifs a la sécurité (SRECS) “pour les
machines (voir Notes 1 et 2). Elle s'applique aux systémes de commande utilis€s,, séparément
ou en combinaison, pour assurer des fonctions de commande relatives a la sécurité de
machines qui ne sont pas portables a la main en fonctionnement, y conipris un groupe de
machines fonctionnant ensemble d'une maniére coordonnée.

NOTE 1 Dans la présente norme, le terme "systémes de commande électrique" est utilisé a la place de "systémes
de commande électrique, électronique et électronique programmable (E/E/PE)" et fSRECS" est utilisé a la place de
"systémes de commande électrique, électronique et électronique programmablerelatifs a la sécurité”

NOTE 2 Dans la présente norme, il est supposé que la congeption des sous-systémes ou éléments de sous-
systéme électroniques programmables complexes est conforde” aux exigences appropriées de I'lEC 61508 et
utilise le parcours 14 (voir IEC 61508-2:2010, 7.4.4.2). 1l esticonisidéré que le parcours 2y (voir IEC 61508-2:2010,
7.4.4.3) ne convient pas aux machines a usage général. La‘presente norme ne traite donc pas du parcours 24. Elle
fournit une méthodologie pour I'utilisation, plus que paurde développement, de tels sous-systemes et éléments de
sous-systéme en tant que partie d’'un SRECS.

La présente norme est une norme d'application et n'est pas destinée a limiter ou inhiber les
progrés technologiques. Elle ne couvre pas toutes les exigences (par exemple protection,
verrouillage non électrique ou comniande non électrique) qui sont nécessaires ou prescrites
par d'autres normes ou réglementations destinées a protéger les personnes des dangers.
Chaque type de machine a.des exigences propres qui doivent étre prises en compte pour
obtenir une sécurité adéquate:

La présente norme:

— ne concerne que’ les exigences de sécurité fonctionnelle destinées a réduire le risque de
blessure outd'atteinte a la santé des personnes a proximité immédiate de la machine et de
celles directement impliquées dans ['utilisation de la machine;

— se limite’ aux risques résultant directement des phénoménes dangereux de la machine
ellesméme ou d'un groupe de machines fonctionnant ensemble d'une maniére
coordonnée;

NOTE 3 Les exigences pour réduire les risques provenant d'autres phénoménes dangereux sont données
dans les normes sectorielles appropriées. Par exemple, si une(des) machine(s) fait(font) partie d'une activité

processus, il convient que les exigences de sécurité fonctionnelle du systéme de commande électrique de la
machine satisfassent, en plus, a d'autres exigences (par exemple I'lEC 61151) sous réserve que le processus

soit concerné.

— ne spécifie pas les exigences de fonctionnement des éléments de commande (par
exemple hydraulique, pneumatique) non électriques des machines;

NOTE 4 Bien que les exigences de la présente norme soient particuliéeres aux systemes de commande
électriques, le cadre et la méthodologie spécifiés peuvent s'appliquer a des parties de systémes de commande
relatives a la sécurité utilisant d'autres technologies.

— ne couvre pas les phénoménes dangereux électriques provenant du matériel de
commande électrique lui-méme (par exemple choc électrique — voir I'lEC 60204-1);

Les objectifs des articles particuliers a 'l[EC 62061 sont donnés dans le Tableau 2:
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Tableau 2 — Vue générale et objectifs de I'lEC 62061

fonctionnelle

-

Article Objectifs
4: Spécifier les activités techniques et de gestion nécessaires pour la réalisation de la sécurité
Gestion de la fonctionnelle prescrite des SRECS
sécurité

o

Exigences
pour la
spécification
des fonctions
de commande
relatives a la
sécurité

EtGIILI:II :UD plu\.éu‘ulco L.IIU apéuifi\.atiull L.IIUD UA;HUIILJUD }JUUI :UO I‘UIILJ“UIIO L.IIU bUIIIIIIaIIdU lU:at;VUD (‘J
la sécurité. Ces exigences s'expriment en termes de spécification des exigences fonctionnelles, et
spécification des exigences d'intégrité de sécurité.

6:

Conception et
intégration des
systémes de

Spécifier les critéres de choix et/ou les méthodes de conception et de réalisation;des SRECS
pour satisfaire aux exigences de sécurité fonctionnelle. Ceci comprend:

le choix de I'architecture systéme

commande le choix des parties matériel et logiciel relatives a la sécurité

électrique

relatifs a la la conception des parties matériel et logiciel

sécurité
la vérification que les exigences de sécurité fonctionnelle sont¢satisfaites par les parties matériel
et logiciel ainsi congues

7: Spécifier les exigences pour l'information concernant LutiliSation des SRECS, qui est a fournir
avec la machine. Ceci comprend vérifier:

Information

pour la fourniture d'un manuel utilisateur et de procédures pour I'utilisateur

|'utilisation de

la machine la fourniture d'un manuel d'entretien et de procédures d'entretien

8: Spécifier les exigences pour la procédure de validation qui est a appliquer aux SRECS. Ceci
comprend vérifier I'examen et I'essai du SRECS mis en service afin de s'assurer qu'il réalise les

Validation du exigences établies dans la spécification des exigences de sécurité.

systéme de

commande

électrique

relatif a la

sécurité

9: Spécifier les exigences pour la procédure de modification qui est a appliquer lors de la
modification des SRECS. Ceci comprend vérifier que:

Modification du

systéme de les modifications de tout SRECS sont correctement planifiées, vérifiées avant de procéder a la

commande modification;

électrique

relatif a la la spécification des exigences de sécurité des SRECS est satisfaite aprés mise en ceuvre de la

sécurité modification.

2 Reéferences normatives

L.es. documents référencés suivants sont indispensables pour l'application de ce document.
Pour des références datées, seule I'édition citée s'applique. Pour les références non datées,
c’est la derniére édition du document référencé (y compris tous les amendements) qui

s applique.

IEC 60204-1,

Sécurité des machines — Equipement électrique des machines — Partie 1:

Regles générales

IEC 61000-6-2, Compatibilité électromagnétique (CEM) — Partie 6-2: Normes génériques —
Immunité pour les environnements industriels

IEC 61310 (toutes les parties), Sécurité des machines — Indication, marquage et manoeuvre
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IEC 61508-2, Sécurité fonctionnelle des systemes électriques/électroniques/électroniques
programmables relatifs a la sécurité — Partie 2: Prescriptions pour les systemes
électriques/électroniques/électroniques programmables relatifs a la sécurité

IEC 61508-3, Sécurité fonctionnelle des systémes électriques/électroniques/électroniques
programmables relatifs a la sécurité — Partie 3: Prescriptions concernant les logiciels

ISO 12100:2010, Sécurité des machines — Principes généraux de conception =~Appréciation
du risque et réduction du risque

ISO 13849-1:4999 2006, Sécurité des machines — Parties des systemes de commande
relatives a la sécurité — Partie 1: Principes généraux de conception

| ISO 13849-2:2003 2012, Sécurité des machines — Parties deS."systémes de commande
relatives a la sécurité — Partie 2: Validation

‘IS;IIEI,S' s . . , N
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF MACHINERY -
FUNCTIONAL SAFETY OF SAFETY-RELATED ELECTRICAL,
ELECTRONIC AND PROGRAMMABLE ELECTRONIC

CONTROLSYSTEMS

FOREWORD

1) 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 accordancel with conditions determined by
agreement between the two organizations.

2) 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 technicalk'‘committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for intepnational 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“fér the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible i 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.

5) IEC itself does not provide any attestation‘of conformity. Independent certification bodies provide conformity
assessment services and, in some areas;yaccess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC_agnits 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 ofithe publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn te’the Normative references cited in this publication. Use of the referenced publications is
indispensable fer the correct application of this publication.

9) 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.

DISCGLEAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 62061 bears the edition number 1.2. It consists of the
first edition (2005-01) [documents 44/460/FDIS and 44/470/RVD], its amendment 1 (2012-
11) [documents 44/655/CDV and 44/663/RVC] and its amendment 2 (2015-06) [documents
44/718/CDV and 44/725/RVC], the corrigenda 1 (July 2005) and 2 (April 2008). The
technical content is identical to the base edition and its amendments.

This Final version does not show where the technical content is modified by
amendments 1 and 2. A separate Redline version with all changes highlighted is
available in this publication.
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International Standard IEC 62061 has been prepared by IEC technical committee 44: Safety
of machinery — Electrotechnical aspects.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of the base publication and its amendments 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.

The contents of the corrigendum of August 2015 have been included in this copy.
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INTRODUCTION

As a result of automation, demand for increased production and reduced operator physical
effort, Safety-Related Electrical Control Systems (referred to as SRECS) of machines play an
increasing role in the achievement of overall machine safety. Furthermore, the SRECS
themselves increasingly employ complex electronic technology.

Previously, in the absence of standards, there has been a reluctance to accept SRECS in
safety-related functions for significant machine hazards because of uncertainty regarding the
performance of such technology.

This International Standard is intended for use by machinery designers, control. system
manufacturers and integrators, and others involved in the specification, design andvalidation
of a SRECS. It sets out an approach and provides requirements to achieve the necessary
performance.

This standard is machine sector specific within the framework of IEC 615808" It is intended to
facilitate the specification of the performance of safety-related electrical” control systems in
relation to the significant hazards (see 3.8 of ISO 12100:2010) of maghines.

This standard provides a machine sector specific framework for functional safety of a SRECS
of machines. It only covers those aspects of the safety lifecycle that are related to safety
requirements allocation through to safety validation'Requirements are provided for
information for safe use of SRECS of machines that camalso be relevant to later phases of
the life of a SRECS.

There are many situations on machines whenge)*SRECS are employed as part of safety
measures that have been provided to achievéisk reduction. A typical case is the use of an
interlocking guard that, when it is openedyto’ allow access to the danger zone, signals the
electrical control system to stop hazardous machine operation. Also in automation, the
electrical control system that is used..{o" achieve correct operation of the machine process
often contributes to safety by mitigating risks associated with hazards arising directly from
control system failures. This standard gives a methodology and requirements to

e assign the required safety)integrity level for each safety-related control function to be
implemented by SRECS;

e enable the design of the SRECS appropriate to the assigned safety-related control
function(s);

e integrate safety-related subsystems designed in accordance with ISO 13849 ;

e validate the.SRECS.
This standard is intended to be used within the framework of systematic risk reduction
described'in ISO 12100 and in conjunction with risk assessment according to the principles

deseribed in 1ISO 12100. A suggested methodology for safety integrity level (SIL) assignment
is given in informative Annex A.

Measures are given to co-ordinate the performance of the SRECS with the intended risk

reduction taking INnto account the probabllities and consequences of random or systematic
faults within the electrical control system.
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Figure 1 shows the relationship of this standard to other relevant standards.

Design and risk asseessment of the machine

ISO 12100, Safety of machinery — General principles for design —
Risk assessment and risk reduction

l

Design of safety-related electrical, electronic and programmable elecronic control systems
(SRECS) for machinery

Methodology using:

Safety-related control functions

System-based approach

- Quantitative index of safety:

Safety integrity level (SIL) ’ ggtzgg:yjs;el}girmance level

- SIL assignment methodology for - Category assigned by
SRECS of machinery qualitative risk graphing
- Architecture oriented - Architecture oriented

- Requirements for
avoidance/control of systematic
failures

Design objective for the

SRECS |
|
I
Relevant standards |
A 4
Electrical safety aspects of machinery
Design of low complexity
IEC 60204-1, Safety of machinery - subsystems to categories
Electrical equipment of machinery -
Part 1: General requirements
ISO 13849-1 and 2 Safety of
A machinery — Safety related
parts of control systems (SRPCS)
- Part 1: General princples
for design and Part 2:
Design of complex subsystems Validation
to SiLs Non-electrical SRPCS
IEC 61508, Functiopahsafety of (mechanical
electrical, electroni¢ and neumatic étc )
programmable electronic safety - p Ui
related systems
Electrical SRPCS
VL vV Y A 4
IEC 62061
Safety of machinery -
Functional safety of

A

safety-related electrical,
electronic and programmable
1 Key:

Electrical safety aspects - - »
Functional safety aspects ——

Figure 1 — Relationship of IEC 62061 to other relevant standards

IEC 62061 and ISO 13849-1 specify requirements for the design and implementation of
safety-related control systems of machinery. The use of either of these standards, in
accordance with their scopes, can be presumed to fulfil the relevant essential safety
requirements. IEC/TR 62061-1 provides guidance on the application of IEC 62061 and
ISO 13849-1 in the design of safety-related control systems for machinery.
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SAFETY OF MACHINERY -
FUNCTIONAL SAFETY OF SAFETY-RELATED ELECTRICAL,
ELECTRONIC AND PROGRAMMABLE ELECTRONIC
CONTROL SYSTEMS

1 Scope

This International Standard specifies requirements and makes recommendations(for the
design, integration and validation of safety-related electrical, electronic and pregrammable
electronic control systems (SRECS) for machines (see Notes 1 and 2). It iszapplicable to
control systems used, either singly or in combination, to carry out safety-n€lated control
functions on machines that are not portable by hand while working, in¢luding a group of
machines working together in a co-ordinated manner.

NOTE 1 In this standard, the term “electrical control systems” is used to standfor "Electrical, Electronic and
Programmable Electronic (E/E/PE) control systems” and “SRECS” is used to stand”for “safety-related electrical,
electronic and programmable electronic control systems”.

NOTE 2 In this standard, it is presumed that the design of complex programmable electronic subsystems or
subsystem elements conforms to the relevant requirements of (}1EC 61508 and uses Route 14 (see
IEC 61508-2:2010, 7.4.4.2). It is considered that Route 2, (see IEC 61508-2:2010, 7.4.4.3) is not suitable for
general machinery. Therefore, this standard does not deal with Route2y” This standard provides a methodology for
the use, rather than development, of such subsystems and subsystem elements as part of a SRECS.

This standard is an application standard and is hot intended to limit or inhibit technological
advancement. It does not cover all the requirements (e.g. guarding, non-electrical interlocking
or non-electrical control) that are needed .or‘required by other standards or regulations in
order to safeguard persons from hazards<{Each type of machine has unique requirements to
be satisfied to provide adequate safety.

This standard:

— is concerned only with fungtional safety requirements intended to reduce the risk of injury
or damage to the health\of persons in the immediate vicinity of the machine and those
directly involved in the(use of the machine;

— is restricted to risks‘arising directly from the hazards of the machine itself or from a group
of machines working together in a co-ordinated manner;
NOTE 3 Requirements to mitigate risks arising from other hazards are provided in relevant sector standards.
For examples Where a machine(s) is part of a process activity, the machine electrical control system functional

safety requirements should, in addition, satisfy other requirements (e.g. IEC 61511) insofar as safety of the
process(is concerned.

— does\not specify requirements for the performance of non-electrical (e.g. hydraulic,
pheumatic) control elements for machines;
NOTE 4 Although the requirements of this standard are specific to electrical control systems, the framework

and methodology specified can be applicable to safety-related parts of control systems employing other
technologies.

— d0es Not COVer electrical hazards arising from the efectrical control equipment tSeff (€.g-
electric shock — see IEC 60204-1).

The objectives of specific Clauses in IEC 62061 are as given in Table 2.
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Table 2 — Overview and objectives of IEC 62061

Clause Objective

4: To specify the management and technical activities which are necessary for the achievement of
Management the required functional safety of the SRECS.

of functional
safety

A To set out the r\rnr‘pdllrpc ta epnr*ify the rnnlllirnmnnfc for annfy_rnlnfnr‘l caontrol functions _These

Requirements |requirements are expressed in terms of functional requirements specification, and safety integrity
for the requirements specification.

specification of
safety-related

control

functions

6: To specify the selection criteria and/or the design and implementation methods of the SRECS to
Design and meet the functional safety requirements. This includes:

integration of

the safety- selection of the system architecture,

related

electrical selection of the safety-related hardware and software,

control system
design of hardware and software,

verification that the designed hardware and software meets the funetional safety requirements.

7: To specify requirements for the information for use of the SRECS, which has to be supplied with
Information for | the machine. This includes:

use of the

machine provision of the user manual and procedures,

provision of the maintenance manual and procedtres.

8: To specify the requirements for the validation\process to be applied to the SRECS. This includes
Validation of inspection and testing of the SRECS to ensure that it achieves the requirements stated in the
the safety- safety requirements specification.

related

electrical

control system

9: To specify the requirements for_the modification procedure that has to be applied when modifying

Modification of |the SRECS. This includes:

the safety-

related modifications to any SRECS are properly planned and verified prior to making the change;

electrical

control system [ the safety requirements specification of the SRECS is satisfied after any modifications have taken
place.

2 Normative references

The following«referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC-60204-1, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —

Immunity for industrial environments
IEC 61310 (all parts), Safety of machinery — Indication, marking and actuation

IEC 61508-2, Functional safety of electrical/electronic/ programmable electronic safety-related
systems — Part 2: Requirements for electrical/electronic/programmable electronic safety-
related systems

IEC 61508-3, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 3: Software requirements
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ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and
risk reduction

ISO 13849-1: 2006, Safety of machinery — Safety-related parts of control systems — Part 1:
General principles for design

ISO 13849-2: 2012, Safety of machinery — Safety-related parts of control systems — Part 2:

Validation
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