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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text or by endorsement, at the latest by April 2013, and conflicting national standards shall be withdrawn at the 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 ISO 13849-2:2012 has been approved by CEN as a EN ISO 13849-2:2012 without any 
modification. 
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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. 
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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.

ISO 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

Annex Technology
List of basic safety 

principles
List of well-tried 
safety principles

List of well-tried 
components

Fault lists and 
fault exclusions

Table(s)
A Mechanical A.1 A.2 A.3 A.4, A.5
B Pneumatic B.1 B.2 — B.3 to B.18
C Hydraulic C.1 C.2 — C.3 to C.12

D Electrical (includes 
electronics) D.1 D.2 D.3 D.4 to D.21

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-B standards (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.

This part of ISO 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.

© ISO 2012 – All rights reserved v
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Safety of machinery — Safety-related parts of control 
systems —

Part 2: 
Validation

1 Scope

This part of ISO 13849 specifies the procedures and conditions to be followed for the validation by 
analysis and testing of

— the specified safety functions, 

— the category achieved, and

— the performance level achieved

by the safety-related parts of a control system (SRP/CS) designed in accordance with ISO 13849-1.

NOTE Additional requirements for programmable electronic systems, including embedded software, are 
given in ISO 13849-1:2006, 4.6, and IEC 61508 .

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.

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

3	 Terms	and	definitions

For the purposes of this document, the terms and definitions given in ISO 12100 and ISO 13849-1 apply.

4 Validation process

4.1 Validation principles

The purpose of the validation process is to confirm that the design of the SRP/CS supports the overall 
safety requirements specification for the machinery.

The validation shall demonstrate that each SRP/CS meets the requirements of ISO 13849-1 and, in 
particular, the following:

a) the specified safety characteristics of the safety functions provided by that part, as set out in the 
design rationale;

b) the requirements of the specified performance level (see ISO 13849-1:2006, 4.5):

1) the requirements of the specified category (see ISO 13849-1:2006, 6.2),

INTERNATIONAL STANDARD ISO 13849-2:2012(E)
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2) the measures for control and avoidance of systematic failures (see ISO 13849-1:2006, Annex G),

3) if applicable, the requirements of the software (see ISO 13849-1:2006, 4.6), and

4) the ability to perform a safety function under expected environmental conditions;

c) the ergonomic design of the operator interface, e.g. so that the operator is not tempted to act in a 
hazardous manner, such as defeating the SRP/CS (see ISO 13849-1:2006, 4.8).

Validation should be carried out by persons who are independent of the design of the SRP/CS.

NOTE “Independent person” does not necessarily mean that a third-party test is required.

Validation consists of applying analysis (see Clause 5) and executing functional tests (see Clause 6) 
under foreseeable conditions in accordance with the validation plan. Figure 1 gives an overview of the 
validation process. The balance between the analysis and testing depends on the technology used for 
the safety-related parts and the required performance level. For Categories 2, 3 and 4 the validation of 
the safety function shall also include testing under fault conditions.

The analysis should be started as early as possible in, and in parallel with, the design process. Problems 
can then be corrected early while they are still relatively easy to correct, i.e. during steps “design and 
technical realization of the safety function” and “evaluate the performance level PL” [the fourth and fifth 
boxes down in  in ISO 13849-1:2006, Figure 3]. It can be necessary for some parts of the analysis to be 
delayed until the design is well developed.

Where necessary due to the system’s size, complexity or the effects of integrating it with the control 
system (of the machinery), special arrangements should be made for

— validation of the SRP/CS separately before integration, including simulation of the appropriate input 
and output signals, and

— validation of the effects of integrating safety-related parts into the remainder of the control system 
within the context of its use in the machine.

2 © ISO 2012 – All rights reserved
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Figure 1 — Overview of the validation process

“Modification of the design” in Figure 1 refers to the design process. If the validation cannot be 
successfully completed, changes in the design are necessary. The validation of the modified safety-
related parts should then be repeated. This process should be iterated until all safety-related parts of 
the safety functions are successfully validated.

4.2 Validation plan

The validation plan shall identify and describe the requirements for carrying out the validation process 
for the specified safety functions, their categories and performance levels.

The validation plan shall also identify the means to be employed to validate the specified safety functions, 
categories and performance levels. It shall set out, where appropriate

a) the identity of the specification documents,

b) the operational and environmental conditions during testing,
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