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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does nof _provide
assessment serw i
services carried out by i

AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalil not be held responsible for identifying any or all such patent rights.

This consolidated version of IEC 62061 consists of the first edition (2005) [documents
44/460/FDIS and 44/470/RVD], its amendment 1 (2012) [documents 44/655/CDV and
44/663/RVC] and its corrigenda of July 2005 and April 2008. It bears the edition
number 1.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

« amended.

The contents of the corrigendum of August 2015 have beemNincluded inthis co

IMPORTANT - The “colour inside” logo on the cover page \of this publication indicates
that it contains colours which are considered’t eflil forrthe correct understanding
of its contents. Users should therew ispublic nwusing a colour printer.

N
9,

N



https://standards.iteh.ai/catalog/standards/iec/010b7daf-c15d-45e0-a5b3-ef583dc5e9e3/iec-62061-2005

62061 © IEC:2005+A1:2012 -7 -

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 designeg control system

This standard provides a machine sector specific fr
of machines. It only covers those aspects of t
requirements allocation through to s
information for safe use of SRECS of chi he’relevant to later phases of
the life of a SRECS.

There are many situations on mach{neswher
measures that have been provided-to a hisk
interlocking guard that, when\it(is opeped to~allo

electrical control systp

| safety of a SRECS
are related to safety

e validate the~sSRE

This standard is intended to be used within the framework of systematic risk reduction
described in ISO 12100-1 and in conjunction with risk assessment according to the principles
described in 1ISO 14121 (EN 1050). 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 into account the probabilities and consequences of random or systematic
faults within the electrical control system.

Figure 1 shows the relationship of this standard to other relevant standards.
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Design and risk asseessment of the machine

1ISO 12100, Safety of machinery — Basic concept, general principles
for design

ISO 14121, Safety of machinery — Principles for risk assessement

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) ) I(?:t:)g(;c?:yistfaertfgrmance level

)

- SIL assignment methodology for - Category assigned by
SRECS of machinery qualitative risk graphin

- Architecture oriented - Architecture orien
- Requirements for

avoidance/control of systematic
failures /\

/Y 2

[
P

Design objective for the
SRECS

(\_/

%

Relevant standards

Electrical safety aspects ﬁrac\hl?éﬁ\ Q
IEC 60204-1, Safety of maghiner \
Electrical equipment of mgchigery -
Part 1: General requirements
1ISO 13849-1 and 2 Safety of
machinery — Safety related

\ parts of control systems (SRPCS)
> - Part 1: General princples

A 4

}esign of low complexity
subsystems to categories

LC/

L
%
g

for design and Part 2:

Design of comglex'subsystems Validation

Non-electrical SRPCS
(mechanical,
pneumatic, etc.)

Electrical SRPCS

A 4 A A 4 A 4

IEC 62061

Safety of machinery -
Functional safety of <
safety-related electrical,
electronic and programmable
electronic control systems Key:

Electrical safety aspects —_— — >
Functional safety aspects ———p

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
electronic control systems (SRECS) for machines (see Notes 1 and2). It_is applicable to
control systems used, either singly or in combination, to carry ot ed control

machines working together in a co-ordinated manner.

NOTE 1 In this standard, the term “electrical control systems” is useg 5 actri Electronic and
Programmable Electronic (E/E/PE) control systems” and “SRECS” is 4
electronic and programmable electronic control systems”.

NOTE 2 In this standard, it is presumed that the design of Lomplex progra e\ electronic subsystems or
subsystem elements conforms to the relevant ¢ j 8
IEC 61508-2:2010, 7.4.4.2). It is considered that Route b X2010,77.4.4.3) is not suitable for
general machinery. Therefore, this standard does i .[Thjs stahdard provides a methodology for
the use, rather than development, of such subg 5

This standard is an application standardhand\ o limit or inhibit technological
advancement. It does not cover all thefrequirements (e. guarding, non-electrical interlocking
or non-electrical control) that are ne i other standards or regulations in
order to safeguard persos typenof machine has unique requirements to

This standard

— is concerned ; % i y requirements intended to reduce the risk of injury
or damage to iKe 2 =>f$qQng’in the immediate vicinity of the machine and those
directly invol i

process is concerned.

— does not 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 60204-1).
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The objectives of specific Clauses in IEC 62061 are as given in Table 2.

Table 2 — Overview and objectives of IEC 62061

Requirements
for the
specification of
safety-related
control

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
5: To set out the procedures to specify the requirements for safety-related control functions. These

requirements are expressed in terms of functional requirements specification, and safety integrity

requirements specification.
/\(rx

control system

functions

6: To specify the selection criteria and/or the design and implement ethods 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

design of hardware and software,

verification that the designed hardware and s ftwa@neets e fu al safety requirements.

7:

Information for
use of the
machine

To specify requirements for th
the machine. This includes:

informatidn fox Y§e ftr@REC which has to be supplied with

provision of the user manual and procedures,

8:

Validation of
the safety-
related
electrical
control system

fo the\%lsig‘tion
S

9:

Modification of
the safety-
related
electrical
control system

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 602041,

requirements

Safety of machinery — Electrical equipment of machines — Part 1. General

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

risk reduction

ISO 13849-1:4999 2006, Safety of machinery — Safety-reta
1: General principles for design

ISO 13849-2:2003, Safety of machine
Validation
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