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European foreword

The text of document 44/831/FDIS, future edition 3 of IEC 61496-3, prepared by IEC/TC 44 "Safety of
machinery - Electrotechnical aspects" was submitted to the IEC-CENELEC parallel vote and approved
by CENELEC as EN IEC 61496-3:2019.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2019-10-11
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2022-01-11
document have to be withdrawn

This document supersedes CLC/TS 61496-3:2008.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 61496-3:2018 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

The bibliography of IEC 61496-1:2012 applies, except as follows:

Addition:

IEC 60068-2-64:2008  NOTE Harmonized as EN 60068-2-64:2008 (not modified)
IEC 60721-3-5:1997 NOTE Harmonized as EN 60721-3-5:1997 (not modified)

IEC 61508-1:2010 NOTE Harmonized as EN 61508-1:2010 (not modified)
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Clause 2 of IEC 61496-1:2012 applies, except as follows.

Addition:
Publication Year Title EN/HD Year
IEC 60068-2-14 - Environmental testing - Part 2-14: Tests - EN 60068-2-14 -

Test N: Change of temperature

IEC 60068-2-75

Environmental testing - Part 2-75: Tests - EN 60068-2-75 -
Test Eh: Hammer tests

IEC TR 60721-4-5 Classification of environmental conditions - - -
Part 4-5: Guidance for the correlation and
transformation of environmental condition
classes of [IEC 60721-3 to the
environmental tests of IEC 60068 - Ground

vehicle installations

IEC 60825-1 2014 Safety of laser products - Part 1: EN 60825-1 2014
Equipment classification and requirements

- - EN 60825-1:2014/

AC:2017-06
IEC 61496-1 2012 Safety of machinery - Electro-sensitive EN 61496-1 2013
protective equipment - Part 1: General
requirements and tests
IEC 62471 - Photobiological safety of lamps and lamp EN 62471 -
systems
ISO 13855 2010 Safety of machinery - Positioning of EN ISO 13855 2010

safeguards with respect to the approach
speeds of parts of the human body

ISO 20471 2013 High-visibility clothing - Test methods and EN ISO 20471 2013
requirements

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/AENOR/114972238/UNE-EN-IEC-61496-3?src=spdf
http://www.cenelec.eu/

IEC 61496-3:2018-12(en-fr)

UNE-EN IEC 61496-3:2019

IEC 61496-3

Edition 3.0 2018-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

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

Sécurité des machines — Equipements de protection électro-sensibles —

Partie 3: Exigences particuliéres pour les équipements utilisant des dispositifs
protecteurs optoélectroniques actifs sensibles aux réflexions diffuses
(AOPDDR)

This is a preview. Click here to purchase the full publication. | A

| ~ X =
| \ Gl i1 9 D
0L T R 8, WA \ . N L -4


https://www.normsplash.com/AENOR/114972238/UNE-EN-IEC-61496-3?src=spdf

UNE-EN IEC 61496-3:2019

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

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 IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-apres ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les  Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 21 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/AENOR/114972238/UNE-EN-IEC-61496-3?src=spdf
mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch

UNE-EN IEC 61496-3:2019

Edition 3.0 2018-12

INTERNATIONAL
STANDARD

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

Sécurité des machines — Equipements de protection électro-sensibles —

Partie 3: Exigences particuliéres pour les équipements utilisant des dispositifs
protecteurs optoélectroniques actifs sensibles aux réflexions diffuses
(AOPDDR)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 13.110; 31.260 ISBN 978-2-8322-6091-3

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of
Marque déposée de la C

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/AENOR/114972238/UNE-EN-IEC-61496-3?src=spdf

UNE-EN IEC 61496-3:2019

-2- IEC 61496-3:2018 © IEC 2018
CONTENTS
O T @ ] 2 | PR 5
INTRODUGCTION ...ttt ettt ettt et e ettt ettt e e et e e e et e e et e e et e e et e eeaaeeennns 7
1 1o o] o1 T TP PTPPPPT PP 8
2 NOrMAtiVe FefErENCES ..o et 9
3 Terms and definitions ... e 9
4 Functional, design and environmental requirements ..........cocooiiiiiiiiiiiiini e 11
4.1 Functional requUIremMentS. .. ... 11
4.2 DesSign reqUIrEMENTS .cuu e e e et et e e ea e 12
4.3 Environmental requIiremMents ... 22
S =T (1 o [ PRSPPI 25
5.1 LCT=T =T = PP PTRPPP 25
5.2 FUNCHONAl 10T e e 26
5.3 Performance testing under fault conditions ..........coooiiiiiiiiii 36
5.4 ENVIironNmental tES1S ..o 37
6  Marking for identification and for safe USe ........cooovi i 56
6.1 LC =T o L= - Y PP 56
7 AccompPanying AOCUMENTS .....uiiriiiii ettt ettt e e e et e e e e e e e e enaneees 57
Annex A (normative) Optional functions of the ESPE ... 59
Annex B (normative) Catalogue of single faults affecting the electrical equipment of
the ESPE, to be applied as specified in 5.3 .. ... 65
Annex AA (informative) Examples of the use of an AOPDDR in different applications .......... 66
AA T GBNEIAL e 66
AA.2 Example of the use of an AOPDDR-2D on machinery........cccooeiuiiiiiiiiiiniiiiineenes 66
AA.3 Example of the use of an AOPDDR-2D on an automatic guided vehicle (AGV) 57
AA.4 Positioning of AOPDDR-3D in respect of parts of the human body ........................ 69
AA.5 Examples of the use of an AOPDDR ... 78
AA.6 Detection zone angled to the direction of approach — orthogonal approach ........... 81
AA.7 Example for the calculation of the response time of an AOPDDR-2D.............c....... 83
Annex BB (informative) Relationship between position accuracy and probability of
Lo 1= 1= o 1o o S 84
27 o X[ oo [ £=1 o] 1 U PPPUPPRPPRN 90
Figure 1 — Detection zone of an AOPDDR-2D .....couiiiiiiiiii e 16
Figure 2 — Detection zone of an AOPDDR-3D ...t 17
Figure 3 — AOPDDR used as a trip device with orthogonal approach (200 mm minimum
detectable ODJECT SIZ@) ..iiuruiiii i 18
Figure 4 — AOPDDR used as a trip device with orthogonal approach (150 mm minimum
detectable ODJECT SIZ@) ..iiri it 19
Figure 5 — Minimum diffuse reflectivity of materials ... 21
Figure 6 — Test piece intrusion into the detection zone for test........coooiiiiiiiiis 27
Figure 7 — Influence on detection capability by incandescent light — Example 1 .................... 31
Figure 8 — Influence on detection capability by incandescent light — Example 2 .................... 32
Figure 9 — Influence on detection capability by light reflected by the background.................. 33

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/AENOR/114972238/UNE-EN-IEC-61496-3?src=spdf

UNE-EN IEC 61496-3:2019

IEC 61496-3:2018 © IEC 2018 -3-

Figure 10 — Configuration for the endurance test — Example 1 ..., 34
Figure 11 — Configuration for the endurance test — Example 2 ..o 35
Figure 12 — Interference between two AOPDDR-3D of identical design (opposite

Y=Y o =T 4 aT=T o1 ) PSPPI 47
Figure 13 — Interference between two AOPDDR-3D of identical design (parallel

oL = UaTe =T 0 1= o1 PSPPSR TUPPTRPP 48
Figure 14 — Example of an emitting element of an AOPDDR ..o 50
Figure 15 — Example of a receiver of an AOPDDR ... 50
Figure 16 — Influence on detection capability by background..........ccccooiiiiiiiiniii e, 52
Figure 17 — Multi-path reflection test (10p VIEW) .......iiiriiiii e 53
Figure 18 — Multi-path reflection test (SIde VIEW) ..o 53
Figure A.1 — Reference boundary monitoring — Distribution of measurement values.............. 62
Figure A.2 — Use of an AOPDDR with reference boundary monitoring............ccoeeeeviiiiiininnnnn. 63
Figure A.3 — Use of an AOPDDR as parts of a body trip device..........ccovoviiiiiiiiiiiiiiceeenn 63
Figure AA.1 — Example of the use of an AOPDDR-2D on machinery .........ccc.cooivieiiiiiiinaennn.. 66
Figure AA.2 — Example of the use of an AOPDDR-2D on an AGV ......ccoiiiiiiiiiiiiiiiiceeeenn 68
Figure AA.3 — Minimum distance S — Example 1. ... 71
Figure AA.4 — Overall minimum distance S without tolerance zone — Example 1.................. 72
Figure AA.5 — Overall minimum distance S including tolerance zone — Example 1............... 73
Figure AA.6 — Minimum distance S — Example 2. ... 74
Figure AA.7 — Overall minimum distance S without tolerance zone — Example 2.................. 75
Figure AA.8 — Overall minimum distance S including tolerance zone — Example 2............... 75
Figure AA.9 — Application example for body detection of an AOPDDR-3D.......cccocevuiiiiiiiaennnn. 77
Figure AA.10 — Limited diSTanCe .....c.uieiiii e 79
Lo TU =Y W B B @ V=T - o J PP 80
Figure AA.12 — Reference boundary monitoring — Distribution of measurement values ......... 81
Figure AA.13 — AOPDDR-2D detection zone angled to the direction of approach —

(@1 daToTo o aE=UI-T o] o] fo}- o] s IR 82
Figure AA.14 — AOPDDR-3D detection zone angled to the direction of approach —

(@1 daToTo o aE=UI-T o] o] fo}- o] s I PPN 82
Figure BB.1 — Relationship between position accuracy and detection zone...............ccc..cce... 84
Figure BB.2 — Relationship between position accuracy, detection zone and the

probabilistic part of the tolerance zone — Example 1 ..., 85
Figure BB.3 — Relationship between position accuracy, detection zone and the

probabilistic part of the tolerance zone — Example 2 ... 86
Figure BB.4 — Relationship between position accuracy, detection zone and tolerance

ZONE — EXAMPIE T oo e 87
Figure BB.5 — Relationship between position accuracy, detection zone and tolerance

ZONE — EXAMPIE 2 o 88
Figure BB.6 — POD of a single measurement (logarithmic) for a MooM-evaluation with

L -1 O PR 89
Figure BB.7 — POD of a single measurement for a MooM-evaluation with 1 £ M < 50 in

relation to o in the case of a normal distribution ... 89

Table 1 — Minimum tests required for the verification of detection capability
requIremMeENnts (SEE AlS0 4. 2.1 2. ) e i e e 28

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/AENOR/114972238/UNE-EN-IEC-61496-3?src=spdf

UNE-EN IEC 61496-3:2019

-4 - IEC 61496-3:2018 © IEC 2018

Table 2 — Overview of light interference testS.. ..o 41

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/AENOR/114972238/UNE-EN-IEC-61496-3?src=spdf

