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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Safety of machinery - Electro-sensitive protective equipment -
Part 3: Particular requirements for active opto-electronic protective
devices responsive to diffuse reflection (AOPDDR)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna.'anal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this ¢nd «~d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re, arts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s), Tueir
preparation is entrusted to technical committees; any IEC National Committee interested in the ¢ 'Fjec® deit with
may participate in this preparatory work. International, governmental and non-governmental orgatii. ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t vo organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as noss..', an international
consensus of opinion on the relevant subjects since each technical committee has .>pres: ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use a: « are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Commi.<ces .ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re nionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlicc**un shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever.vhethr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1’se. of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative refe.=nces cited in this publication. Use of the referenced publications is
indispensable for the correct app:..2atic n of this publication.

IEC draws attention to the | os.ibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no po.itic ' ceacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the « ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to im . me. * this document. However, implementers are cautioned that this may not represent
the latest informatic. . whi:h may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc civle for identifying any or all such patent rights.

IEC 6149R-3<1as been prepared by IEC technical committee 44: Safety of machinery —
Electrotech.ical aspects. It is an International Standard.

This<fouth edition cancels and replaces the third edition published in 2018. This edition
condtitutes a technical revision.

vhis edition includes the following significant technical changes with respect to the previous
edition:

a)

some requirement clauses and test procedures have been adapted or removed because
they have been consolidated in IEC 61496-1:2020 (e.g. 5.4.6.2 Light sources and
Clause A.9);

change of the minimum probability of detection and fault detection requirements for Type 2
AOPDDR;

using the AOPDDR as a trip device is described as an optional function in Clause A.13.
4
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The text of this International Standard is based on the following documents:

Draft Report on voting

44/1061/FDIS 44/1065/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

This document is to be used in conjunction with IEC 61496-1:2020.
The language used for the development of this International Standard is English.

A list of all parts in the IEC 61496 series, published under the general title Safety of maci.‘ne;
— Electro-sensitive protective equipment, can be found on the IEC website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and de 'eloped in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Suppl. ment, available
at www.iec.ch/members_experts/refdocs. The main document types deve.anud by IEC are
described in greater detail at www.iec.ch/publications.

This document supplements or modifies the corresponding clauscs in IEC 61496-1:2020 to
specify particular requirements for the design, construction and tec'ing of electro-sensitive
protective equipment (ESPE) for the safeguarding of mc<h nery, employing active opto-
electronic protective devices responsive to diffuse reflection fAC PUOR) for the sensing function.

Where a particular clause or subclause of IEC 61496 1:2320 s not mentioned in this document,
that clause or subclause applies as far as is reasonable. Wiiere this document states "addition"
or "replacement"”, the relevant text of IEC 61496-1 2029 1s adapted accordingly.

Clauses and subclauses which are additional to those of IEC 61496-1:2020 are numbered
sequentially, following on the last available ~unberin IEC 61496-1:2020. Terminological entries
(in Clause 3) which are additional to thiose in IEC 61496-1:2020 are numbered starting from
3.301. Additional annexes are lettered -om AA onwards.

The committee has decided that (he contents of this document will remain unchanged until the
stability date indicated on the 1= website under webstore.iec.ch in the data related to the
specific document. At this (atz, the document will be

e reconfirmed,

e withdrawn, or

e revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://www.stdhive.com/standards/iec-61496-3-ed-40-b2025-pdf/

IEC 61496-3:2025 © IEC 2025

INTRODUCTION

Electro-sensitive protective equipment (ESPE) is applied to machinery that presents a risk of
personal injury. It provides protection by causing the machine to revert to a safe condition
before a person can be placed in a hazardous situation.

This document supplements or modifies the corresponding clauses in IEC 61496-1:2020 to
specify particular requirements for the design, construction and testing of electro-sensitive
protective equipment (ESPE) for the safeguarding of machinery, employing active opto-
electronic protective devices responsive to diffuse reflection (AOPDDRs) for the sensing
function.

Each type of machine presents its own particular hazards, and it is not the purpose oi this
document to recommend the manner of application of the ESPE to any particular machinc. Tie
application of the ESPE is a matter for agreement between the equipment supplier, the 1>aci ine
user and the enforcing authority. In this context, attention is drawn to the relevanu quivance
established internationally, for example, in IEC 62046 and ISO 12100.

The group responsible for drafting this document was concerned that, due t~ th > complexity of
the technology, there are many issues that are highly dependent on analyzis ai.d expertise in
specific test and measurement techniques. In order to provide a hig.: levzl of confidence,
independent review by relevant experts is recommended. If this high iev =l ¢ confidence cannot
be established, these devices would not be suitable for use in safety rels ted applications.
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1 Scope

This document specifies additional requirements for the design, construction and testing of
non-contact electro-sensitive protective equipment (ESPE) designed specifically to detect
persons or parts of persons as part of a safety-related system, employing active opto-electronic
protective devices responsive to diffuse reflection (AOPDDRSs) for the sensing function. Special
attention is directed to requirements which ensure that an appropriate safety-related
performance is achieved. An ESPE can include optional safety-related functions, the
requirements for which are given both in Annex A of this document and in Annex A of
IEC 61496-1:2020.

NOTE "Non-contact" means that physical contact is not required for sensing.

This document does not specify the dimensions or configurations of the detection zone.an.\ its
disposition in relation to hazardous parts for any particular application, nor what constitu‘es 2
hazardous state of any machine. It is restricted to the functioning of the ESPE ana hov: it
interfaces with the machine.

AOPDDRSs are devices that have either

— one or more detection zone(s) specified in two dimensions (AOPDDR-29), o1
— one or more detection zone(s) specified in three dimensions (AOPND.?-7D)

wherein radiation in the near infrared range is emitted by an emitti. 3-element(s). When the
emitted radiation impinges on an object (for example, a per:-on or part of a person), a portion
of the emitted radiation is reflected to a receiving element(s) by ~iuse reflection. This reflection
is used to determine the position of the object.

Opto-electronic devices that perform only a single one-'imunsional spot-like distance measure-
ment, for example, optical proximity switches, are not covered by this document.

This document is limited to ESPE that do not require human intervention for detection. It is
limited to ESPE that detect objects enterira into ur being present in a detection zone(s).

This document does not address/ thuse aspects required for complex classification or
differentiation of the object detectcd.

This document does not address - quirements and tests for outdoor application.

Excluded from this docu neni are AOPDDRs employing radiation with the peak of wavelength
outside the range 825+ m > 1 100 nm, and those employing radiation other than that generated
by the AOPDDR itsc'f. For sensing devices that employ radiation of wavelengths outside this
range, this document ¢can be used as a guide. This document is relevant for AOPDDRs having
a minimum datec:able object size in the range from 30 mm to 200 mm.

This dosumer.: can be relevant to applications other than those for the protection of persons,
for exan ple, for the protection of machinery or products from mechanical damage. In those
apylicaucns, different requirements can be appropriate, for example when the materials that
c.;ere~0g!.ized by the sensing function have different properties from those of persons and their
clo2ing.

This document does not deal with electromagnetic compatibility (EMC) emission requirements.
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