
© ISO 2012

Safety of machinery — Safety-related 
parts of control systems —
Part 2: 
Validation
Sécurité des machines — Parties des systèmes de commande relatives 
à la sécurité —
Partie 2: Validation

INTERNATIONAL 
STANDARD

ISO
13849-2

Second edition
2012-10-15

Reference number
ISO 13849-2:2012(E)

Copyright International Organization for Standardization 

-
-
`
`
,
`
,
,
,
`
`
`
`
,
,
`
`
`
,
,
`
,
`
,
,
,
,
,
`
,
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 13849-2:2012(E)

ii © ISO 2012 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

© ISO 2012
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 + 41 22 749 09 47
E-mail copyright@iso.org
Web www.iso.org

Published in Switzerland

Copyright International Organization for Standardization 

-
-
`
`
,
`
,
,
,
`
`
`
`
,
,
`
`
`
,
,
`
,
`
,
,
,
,
,
`
,
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

ISO 13849-2:2012(E)

© ISO 2012 – All rights reserved iii

Contents Page

Foreword ........................................................................................................................................................................................................................................iv
Introduction ..................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3	 Terms	and	definitions ..................................................................................................................................................................................... 1
4 Validation process ............................................................................................................................................................................................... 1

4.1 Validation principles .......................................................................................................................................................................... 1
4.2 Validation plan ........................................................................................................................................................................................ 3
4.3 Generic fault lists ................................................................................................................................................................................... 4
4.4 Specific fault lists................................................................................................................................................................................... 4
4.5 Information for validation ............................................................................................................................................................. 4
4.6 Validation record ................................................................................................................................................................................... 6

5 Validation by analysis ...................................................................................................................................................................................... 6
5.1 General ........................................................................................................................................................................................................... 6
5.2 Analysis techniques ............................................................................................................................................................................ 7

6 Validation by testing ......................................................................................................................................................................................... 7
6.1 General ........................................................................................................................................................................................................... 7
6.2 Measurement accuracy .................................................................................................................................................................... 8
6.3 More stringent requirements ..................................................................................................................................................... 8
6.4 Number of test samples ................................................................................................................................................................... 8

7	 Validation	of	safety	requirements	specification	for	safety	functions ........................................................... 9
8 Validation of safety functions .................................................................................................................................................................. 9
9 Validation of performance levels and categories ............................................................................................................10

9.1 Analysis and testing  ........................................................................................................................................................................ 10
9.2 Validation of category specifications ................................................................................................................................ 10
9.3 Validation of MTTFd, DCavg and CCF .................................................................................................................................. 12
9.4 Validation of measures against systematic failures related to performance level and 

category of SRP/CS ........................................................................................................................................................................... 13
9.5 Validation of safety-related software ................................................................................................................................ 13
9.6 Validation and verification of performance level ...................................................................................................14
9.7 Validation of combination of safety-related parts .................................................................................................14

10 Validation of environmental requirements ...........................................................................................................................15
11 Validation of maintenance requirements ................................................................................................................................15
12 Validation of technical documentation and information for use ....................................................................16
Annex A (informative) Validation tools for mechanical systems .........................................................................................17
Annex B (informative) Validation tools for pneumatic systems ...........................................................................................21
Annex C (informative) Validation tools for hydraulic systems ...............................................................................................31
Annex D (informative) Validation tools for electrical systems ...............................................................................................40
Annex E (informative) Example of validation of fault behaviour and diagnostic means ............................53
Bibliography .............................................................................................................................................................................................................................78

Copyright International Organization for Standardization 

--``,`,,,````,,```,,`,`,,,,,`,``-`-`,,`,,`,`,,`---


