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Foreword

This document (EN ISO 13849-2:2012) has been prepared by Technical Committee ISO/TC 199 “Safety of
machinery” in collaboration with Technical Committee CEN/TC 114 “Safety of machinery” the secretariat of
which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by April 2013, and conflicting national standards shall be withdrawn at the
latest by April 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 13849-2:2008.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive.

For relationship with EU Directive, see informative Annex ZA, which is an integral part of this document.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

Endorsement notice

The text of 1SO 13849-2:2012 has been approved by CEN as a EN ISO 13849-2:2012 without any
modification.



o dgodobgom LESbs@Eo.

s
C

100 39JLE0L Lobsbs

(2%
C

Lo0bggm@dszom bsfoao. L@

EN ISO 13849-2:2012 (E)

Annex ZA
(informative)
Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/EC

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association to provide a means of conforming to Essential Requirements of the
New Approach Directive Machinery, 2006/42/EC.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the normative clauses of
this standard confers, within the limits of the scope of this standard, a presumption of conformity with the
relevant Essential Requirements 1.2.1 of that Directive and associated EFTA regulations.

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling
within the scope of this standard.



bo0bgym@dszom bofogmo. LOYamo GgJbEol Lobosbsgow dgodobgm LEsbos@Ao.

INTERNATIONAL
STANDARD

ISO

13849-2

Second edition
2012-10-15

Safety of machinery — Safety-related

parts of control systems —

Part 2:

Validation

Sécurité des machines — Parties des systémes de commande relatives

a la sécurité —

Partie 2: Validation

Reference number
1SO 13849-2:2012(E)

©1S0 2012



b@geo GgdlEol Lobobogow dgodobgm LEsbos®Eo.

Ls0bgm@dsizom bofogo.

ISO 13849-2:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502012

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 ISO at the
address below or ISO’s member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2012 - All rights reserved



L0bgm®Isizom bofomo. LOgmo GgJbBol Lobobogsw dgodobgom LEsbosmFo.

ISO 13849-2:2012(E)

Contents Page

FOT@WOTM ... oottt iv
|00 0 Yo L) ot 5 () ¢ OSSOSO \'4

1 SCOPI ...t 1

2
3 B IR N0 (o B <Y 000 ) 4 00000 1
4

Validation process.....
4.1 Validation principles..
4.2 Validation plan.......
4.3 GENETIC FAUIE TISTS ..ot
4.4 SPECIHIC FAUIE LSS ..o
4.5 Information for validation.
4.6 ValidAtION TECOT oo

5 Validation DY QALY SIS ...
5.1 General.......ccoe.
5.2 Analysis techniques

6 Validation DY CESTIIE ...t

6.1 General ...

6.2 Measurement accuracy..............

6.3 More stringent requirements.......

6.4 INUMDET Of TEST SAIMIPLES ...
7 Validation of safety requirements specification for safety functions ..., 9

Validation of Safety fUNCHIONIS ... 9
9 Validation of performance levels and categories

9.1 Analysis and testing ...

9.2 Validation of category specifications.........

9.3 Validation of MTTFg, DCayg @Nd CCF ...

9.4  Validation of measures against systematic failures related to performance level and

CALEZOTY OF SRP /S ...t 13

9.5 Validation of safety-related SOftWATE. ... 13

9.6  Validation and verification of performance level..............c, 14

9.7  Validation of combination of safety-related Parts.......... e 14
10 Validation of environmental reqUEIT€IMENTS.................cci e 15
11 Validation of maintenance reqUEIT@IMENTS.................e e 15
12 Validation of technical documentation and information for use.............cconn 16

Annex A (informative) Validation tools for mechanical systems

Annex B (informative) Validation tools for pneumatic SYSt@IMS ...
Annex C (informative) Validation tools for hydraulic SyStems ...
Annex D (informative) Validation tools for electrical SyStems...............ccccosisissnnns 40
Annex E (informative) Example of validation of fault behaviour and diagnosticmeans....................... 53
BIDIIOGIAPIIY ... 78

© IS0 2012 - All rights reserved iii



b@geo GgdlEol Lobobogow dgodobgm LEsbos®Eo.

Ls0bgm@dsizom bofogo.

ISO 13849-2:2012(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International
Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies
casting a vote.

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

[SO 13849-2 was prepared by Technical Committee ISO/TC 199, Safety of machinery.

This second edition cancels and replaces the first edition (ISO 13849-2:2003), which has been technically
revised in order to adapt to ISO 13849-1:2006. In addition, the new Annex E provides an example for the
validation of fault behaviour and diagnostic means.

ISO 13849 consists of the following parts, under the general title Safety of machinery — Safety-related
parts of control systems:

— Part 1: General principles for design
— Part 2: Validation

Annexes A to D, which are informative, are structured according to Table 1.

Table 1 — Structure of Annexes A to D of this part of ISO 13849

List of basic safety| List of well-tried | List of well-tried | Faultlists and
Annex Technology principles safety principles components fault exclusions
Table(s)
Mechanical Al A.2 A.3 A4, A5
Pneumatic B.1 B.2 — B.3to B.18
Hydraulic C1 C.2 — C.3toC.12
p |Flectrical (includes D.1 D.2 D.3 D.4to D.21
electronics)

iv © ISO 2012 - All rights reserved
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Introduction

The structure of safety standards in the field of machinery is as follows:

a) type-A standards (basic safety standards) giving basic concepts, principles for design and general
aspects that can be applied to machinery;

b) type-Bstandards (generic safety standards) dealing with one safety aspect or one type of safeguard
that can be used across a wide range of machinery:

— type-B1 standards on particular safety aspects (for example safety distances, surface
temperature, noise);

— type-B2 standards on safeguards (for example two-hand controls, interlocking devices,
pressure-sensitive devices, guards);

c) type-C standards (machine safety standards) dealing with detailed safety requirements for a
particular machine or group of machines.

This document is a type-B standard as stated in ISO 12100.
The requirements of this document can be supplemented or modified by a type-C standard.

For machines which are covered by the scope of a type-C standard and which have been designed and built
according to the requirements of that standard, the requirements of that type-C standard take precedence.

ThispartofISO 13849 specifies the validation process for the safety functions, categories and performance
levels for the safety-related parts of control systems. It recognizes that the validation of safety-related
parts of control systems can be achieved by a combination of analysis (see Clause 5) and testing (see
Clause 6), and specifies the particular circumstances in which testing ought to be carried out.

Most of the procedures and conditions in this part of ISO 13849 are based on the assumption that the
simplified procedure for estimating the performance level (PL) described in ISO 13849-1:2006, 4.5.4, is
used. This part of ISO 13849 does not provide guidance for situations when other procedures are used
to estimate PL (e.g. Markov modelling), in which case some of its provisions will not apply and additional
requirements can be necessary.

Guidance on the general principles for the design (see ISO 12100) of safety-related parts of control
systems, regardless of the type of technology used (electrical, hydraulic, pneumatic, mechanical, etc.),
is provided in ISO 13849-1. This includes descriptions of some typical safety functions, determination
of their required performance levels, and general requirements of categories and performance levels.

Within this part of ISO 13849, some of the validation requirements are general, whereas others are
specific to the type of technology used.

© IS0 2012 - All rights reserved \%
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