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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRO-SENSITIVE PROTECTIVE EQUIPMENT -

); SAFETY OF MACHINERY -

"/,
\P Part 1: General requirements and tests

o FOREWORD

1) The InternationQ ctrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elec nical committees (IEC National Committees). The object of IEC is to promote
international co-opegdtioh on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, P Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their pr tion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with participate in this preparatory work. International, governmental and non-
governmental organizations’liai with the IEC also participate in this preparation. IEC collaborates closely

with the International Organ for Standardization (ISO) in accordance with conditions determined by
agreement between the two or

nizaions
2) The formal decisions or agreeme@c on technical matters express, as nearly as possible, an international
consensus of opinion on the relevaft subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of rec endations for international use and are accepted by IEC National
Committees in that sense. While all reason efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be@responsible for the way in which they are used or for any
misinterpretation by any end user. /\

4) In order to promote international uniformity, | tional Committees undertake to apply IEC Publications
transparently to the maximum extent possible ir national and regional publications. Any divergence
between any IEC Publication and the correspondin ional or regional publication shall be clearly indicated in

the latter. /

5) IEC itself does not provide any attestation of conformity: ependent certification bodies provide conformity
assessment services and, in some areas, access to |IE s 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@ation.

7) No liability shall attach to IEC or its directors, employees, se r agents including individual experts and
members of its technical committees and IEC National Commit s&ny personal injury, property damage or
other damage of any nature whatsoever, whether direct or indireet] for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon@ IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication.% the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC @c ion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such p ights.

International Standard IEC 61496-1 has been prepared by IEC te committee 44:
Safety of machinery — Electrotechnical aspects.

This third edition cancels and replaces the second edition published6£004 and its
amendment 1 (2007). The document 44/615/CDV, circulated to the Nation mittees as
amendment 2, led to the publication of this new edition.

The main changes with respect to the previous edition are as follows: The design, t€st.and
verification requirements have been updated to make them consistent with the | t
standards for functional safety and EMC.
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The text of this standard is based on the following documents:
) CcDhVv Report on voting
44/615/CDV 44/641/RVC

*
Full i@ation on the voting for the approval of this standard can be found in the report on
voting icated in the above table.

This public;@as been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all th ts in the IEC 61496 series, published under the general title Safety of
machinery — Elecfrozsensitive protective equipment, can be found on the IEC website.

A vertical line in @nargin shows where the base publication has been modified by

amendment 2. ®

The committee has decidQ t the contents of this publication will remain unchanged until
the stability date indicated ?e IEC web site under "http://webstore.iec.ch” in the data
related to the specific publicati t this date, the publication will be

* reconfirmed,
* withdrawn, @
* replaced by a revised edition, or

* amended. ,O
/&2



-6- 61496-1 © IEC:2012

INTRODUCTION

An é&lectro-sensitive protective equipment (ESPE) is applied to machinery presenting a risk of
pepSomal injury. It provides protection by causing the machine to revert to a safe condition
bef9§ person can be placed in a hazardous situation.

*
This { f IEC 61496 provides general design and performance requirements of ESPEs for
use o a broad range of applications. Essential features of equipment meeting the
requireme@tthis standard are the appropriate level of safety-related performance provided
and the b imperiodic functional checks/self-checks that are specified to ensure that this
level of perft@e;s:e is maintained.

Each type of ma presents its own particular hazards and it is not the purpose of this
standard to recom the manner of application of the ESPE to any particular machine. The
application of the E should be a matter for agreement between the equipment supplier,
the machine user an enforcing authority, and in this context attention is drawn to the
relevant guidance esta internationally, for example ISO 12100.

This part of IEC 61496 ecifigs technical requirements of electro-sensitive protective
equipment. The application of standard may require the use of substances and/or test
procedures that could be injufious to health unless adequate precautions are taken.
Conformance with this standard in po way absolves either the supplier or the user from
statutory obligations relating to t@afety and health of persons during the use of the

equipment covered by this standard. :

Due to the complexity of the technologyﬂ'@ d to implement ESPEs, there are many issues
that are highly dependent on analysis expertise in specific test and measurement
techniques. In order to provide a high lev Iéf cgnfidence, independent review by relevant

experts is recommended. /

S
O@
.
%
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SAFETY OF MACHINERY -
ELECTRO-SENSITIVE PROTECTIVE EQUIPMENT -

B
1 Scop%

This part of lE@‘l% specifies general requirements for the design, construction and testing
of non-contact ro-sensitive protective equipment (ESPE) designed specifically to detect
persons as part afety related system. Special attention is directed to functional and
design requiremen t ensure an appropriate safety-related performance is achieved. An
ESPE may include op &J safety-related functions, the requirements for which are given in

)\; Part 1: General requirements and tests

Annex A.

The particular requirement;%specific types of sensing function are given in other parts of
this standard. /‘

This standard does not specify%Ses dimensions or configuration of the detection zone and its
disposition in relation to hazardg™i@ any particular application, nor what constitutes a
hazardous state of any machine. It€is restricted to the functioning of the ESPE and how it
interfaces with the machine.

/\

While a data interface can be used t@ntrol optional safety-related ESPE functions
(Annex A), this standard does not provi ecific requirements. Requirements for these
safety-related functions can be determine tonsulting other standards (for example,

IEC 61508, IEC/TS 62046, IEC 62061, and IS 9-1).

This standard may be relevant to applications oth@an those for the protection of persons,
for example for the protection of machinery or products_from mechanical damage. In those
applications, different requirements can be necessar@ example when the materials that
have to be recognized by the sensing function h erent properties from those of

persons. O

This standard does not deal with electromagnetic compatibility@lC) emission requirements.

2 Normative references @/(

The following documents, in whole or in part, are normatively referean is document and
are indispensable for its application. For dated references, only the edi cited applies. For
undated references, the Ilatest edition of the referenced documenancluding any

amendments) applies. :

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinus&
IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: ShoCk

IEC 60204-1:2009, Safety of machinery — Electrical equipment of machines — Part 1: G /
requirements

IEC 60445, Basic and safety principles for man-machine interface, marking and identification
— Identification of equipment terminals, conductor terminations and conductors

IEC 60447, Basic and safety principles for man-machine interface, marking and identification
— Actuating principles
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IEC 60529, Degrees of protection provided by enclosures (IP code)
IEC 60947-1:2011, Low-voltage switchgear and controlgear — Part 1: General rules

I 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
tec es - Electrostatic discharge immunity test

IEC 6@-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 6100 2004, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques tion 4: Electrical fast transient/burst immunity test

IEC 61000-4-5:
measurement te

, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
idues — Surge immunity test

IEC 61000-4-6, Electfomagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunit nducted disturbances, induced by radio-frequency fields

IEC 61000-6-2, E/ectron@etic compatibility (EMC) — Part 6-2: Generic standards —
Immunity for industrial env Qﬁen‘ts

IEC 61131-2:2007, Programm@ontrollers — Part 2: Equipment requirements and tests

IEC 61508 (all parts), Functional fety of electrical/electronic/programmable electronic
safety-related systems &

IEC 62061, Safety of machinery — Fu. | safety of safety-related electrical, electronic and
programmable electronic control system

IEC/TS 62046, Safety of machinery — A iﬁation of protective equipment to detect the
presence of persons /‘

ISO 9001, Quality management systems — Requ@ints

ISO 12100:2010, Safety of machinery — General pri
risk reduction

iPles for design — Risk assessment and
ISO 13849-1, Safety of machinery — Safety-related pa$1‘<§ @ntrol systems — Part 1. General
principles for design

ISO 13849-2:2003, Safety of machinery — Safety-related par@r control systems — Part 2:

Validation /‘
3 Terms and definitions :/

For the purposes of this document, the following terms and definitions a;@/

NOTE The index lists, in alphabetical order, the terms and acronyms defined in Clause indicates where

they are used in the text of this part. !

3.1

blanking @
optional function that permits an object of a size greater than the detection capability/of the
ESPE to be located within the detection zone without causing an OFF-state of the OS

Note 1 to entry: Fixed blanking is a technique wherein the locations of the blanked areas of the detection z do
not change during operation. The detection capability of the other parts of the detection zone remains unchanged.

Note 2 to entry: Floating blanking is a technique wherein the blanked area of the detection zone follows the
location of a moving object(s) during operation. The detection capability of the other areas remains unchanged.





