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Foreword

The text of the International Standard IEC 61496-3:2001, prepared by IEC TC 44, Safety of
machinery - Electrotechnical aspects, was approved by CENELEC as CLC/TS 61496-3 on 2003-12-02
without any modification.

This Technical Specification supersedes EN 61496-3:2001.

The following date was fixed:

— latest date by which the existence of the CLC/TS
has to be announced at national level (doa) 2004-02-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61496-3:2001 was approved by CENELEC as a Technical
Specification without any modification.
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Annex ZA
(normative)

CLC/TS 61496-3:2003

Normative references to international publications
with their corresponding European publications

This Technical Specification incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply to this Technical Specification only when incorporated in it by amendment
or revision. For undated references the latest edition of the publication referred to applies (including

amendments).

NOTE  When an international publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

Publication Year
IEC 60068-2-14 1984

IEC 60068-2-75 1997

IEC 60825-1 1993

IEC 61496-1 1997

Title

Environmental testing
Part 2: Tests - Test N: Change of
temperature

Part 2-75: Tests - Test Eh: Hammer
tests

Safety of laser products
Rartcl7IEquipment classification,
requirements and user's guide

Safety of machinery - Electro-sensitive
protective equipment
Part 1: General'requirements’and-tests

Highwisibility Warning: clothihg

1

EN 60068-2-14 includes A1:1986 to IEC 60068-2-14.

EN/HD
EN 60068-2-14"Y

EN 60068-2-75

EN 60825-1
* corr. February

EN 61496-1

EN 471

Year
1999

1997

1994
1995

1997

1994



iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST-TS CLC/TS 61496-322005
https/standards.iteh.ai/catalog/standards/sist/69fcb8 1 c-4da-48tb-97 1e-
10£718403086/sist-ts-clc-ts-61496-3-2005



NORME CEl
INTERNATIONALE IEC

INTERNATIONAL 61496-3
STAN DAR D Premiére édition

First edition
2001-02

Sécurité des machines —
Equipements de protection électro-sensibles —

Partie 3:

Prescriptions particulieres pour les équipements
utilisant des dispasitifs protecteurs opto-
électroniques actifs sensibles aux réflexions
diffuses(AOPDDR)

Safety ofomachinery, -
Electro-sensitive protective equipment —

Part 3:

Particular requirements for Active Opto-
electronic Protective Devices responsive
to Diffuse Reflection (AOPDDR)

[l IEC 2001 Droits de reproduction réservés [0 Copyright - all rights reserved

Aucune partie de cette publication ne peut étre reproduite ni No part of this publication may be reproduced or utilized in
utilisée sous quelque forme que ce soit et par aucun procédé, any form or by any means, electronic or mechanical,
électronique ou mécanique, y compris la photocopie et les including photocopying and microfilm, without permission in

microfilms, sans I'accord écrit de I'éditeur. writing from the publisher.
International Electrotechnical Commission 3, rue de Varembé Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch IEC web site http://www.iec.ch

Commission Electrotechnique Internationale CODE PRIX XA
International Electrotechnical Commission PRICE CODE

MemayHapoaHaa SnektportexHuueckaa Komuccun o )
Pour prix, voir catalogue en vigueur

o For price, see current catalogue




61496-3 © IEC:2001 -3-

CONTENTS
Page
FOREWORD ..ottt e e e e e ettt ettt e et et et e e et e et e e e e 7
N I 70 1 L I 10 11
Clause
Y o 0] o 1= PP 13
2 NOIMALIVE eI ENCES et 15
3 DI NIIIONS et 15
N Lo (V11T 4 T=T 0L £ PP 15
4.1 FUNCHIONAl FEQUITEIMENES ...ttt e e e eeaaenaes 15
N T Y] o | =0 [T = 0. 1= o 6 17
4.3  Environmental reqUIrEmMENTS .. .. i e 25
I =T 11 o [ PRSPPI 31
Bl GBNEIAL e 31
5.2 FUNCHONAI tESIS.....iiiiiiici 31
5.3 Performance testing under fault conditionS ...........ccoiiiiiiiii i 41
5.4 ENVIFONMENTAL T8STS ... et e e 43
6 Marking for identificationjand for'safe juse .l k. i Ve L L 65
7 Accompanying dOCUMENTS ..« s mmme sl oo selomn e o donors Dot e e s e e e ete e e e ee et ene e s eaeaneeeenaaneneanannen 65
Annex A (normative) Optional functions of the ESPE..........cccoiiiiiii e 85
Annex B (normative) Catalogue of single faults affecting-the electrical equipment of
the ESPE, to be applied asispecifiedinBi3/sandands/ sl onicoa Lo do-adln il e 91
Annex C (informative) Bibliograbhy ..................................................................................... 93
Annex AA (informative) Examples of the use of an AOPDDR in different applications ........... 95
Annex BB (informative) Relationship between ranging accuracy and probability
(o) B0 =] (=Tox 1[0 o PP 103
Figure 1a — Example of a maximum detection zone of an AOPDDR.............ccoiiiiiiiiiiinins 69
Figure 1b — Example of a detection zone of an AOPDDR ..o 69
Figure 2 — Minimum diffuse reflectivity of materials ..o, 71
Figure 3a — Influence on detection capability by background ... 71
Figure 3b — Influence on detection capability by incandescent light — Example 1.................... 73
Figure 3c — Influence on detection capability by incandescent light — Example 2................... 73
Figure 3d — Influence on detection capability by light reflected by the background ................. 75
Figure 3e — Influence on detection capability by stroboscopic light — Example 1.................... 75
Figure 3f — Influence on detection capability by stroboscopic light — Example 2 .................... 77
Figure 3g — Light INterferenCe teSt. ... i 77
Figure 3h — Interference between two AOPDDRs of identical design..................coooiiiin 79
Figure 4a — Configuration for the endurance test — Example L.........ccooiiiiiiiiiiiiiiciiiieeeeens 81
Figure 4b — Configuration for the endurance test — Example 2..........ccooiiiiiiiiiiiiiiiii e, 81

Figure 5 — Test of homogeneous POULION ... ... e 83



61496-3 © IEC:2001 -5-

Page
Figure AA.1 — Example of the use of an AOPDDR on machinery ...........cccocooviiiiiiiiinennee, 97
Figure AA.2 — Example of the use of an AOPDDR on an AGV .....ccoiiiiiiiiiiiiciceceeeee e 99
Figure AA.3 — Example of the use of an AOPDDR as a whole-body trip device .................... 101
Figure BB.1 — Relationship between ranging accuracy and detection zone........................... 103
Figure BB.2 — Relationship between ranging accuracy, detection zone and the
probabilistic part of the toleranCe ZoNe ..o 105
Figure BB.3 — Relationship between ranging accuracy, detection zone and tolerance
ZONE — EXAMPIE Lo e e e 107
Figure BB.4 — Relationship between ranging accuracy, detection zone and tolerance
ZONE — EXAM PO 2 ot e e e e 107
Figure BB.5 — POD of a single measurement (logarithmic) for a MooM-evaluation
WITR L S M € 50 ot e e e e e e e 109
Figure BB.6 — POD of a single measurement for a MooM-evaluation with 1 < M < 50
in relation to ¢ in the case of a normal distribution...............oooii i 111
Table 1 — Verification of detection capability requirements (see also 4.2.12.1) .........ccceeennennn. 33

Table 2 — Overview of light iINterference teStS .. ..o 51



61496-3 © IEC:2001 _7_
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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 IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

The formal decisions brjjagreements ‘of. the| IEC fon technical [matters /express; /as nearly as possible, an
international consensus' of opinion-on the“relevant'subjects since each' technical ‘committee has representation
from all interested National Committees.

The documents produced have the form ‘of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

In order to promotejinternational|-.unification,|JEC, National.-Gommittees|undertake’ to. apply IEC International
Standards transparently to the nmaximum extent  possible  in, their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

International Standard IEC 61496-3 has been prepared by IEC technical committee 44: Safety
of machinery — Electrotechnical aspects, in collaboration with CENELEC technical committee
44X: Safety of machinery — Electrotechnical aspects.

This International Standard is to be used in conjunction with IEC 61496-1:1997.

The text of this standard is based on the following documents:

FDIS Report on voting

44/287/FDIS 44/293/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A and B form an integral part of this standard.

Annexes C, AA and BB are for information only.
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The committee has decided that the contents of this publication will remain unchanged
until 2006. At this date, the publication will be

¢ reconfirmed;

¢ withdrawn;

¢ replaced by a revised edition, or
¢ amended.

This standard has the status of a dedicated product standard and may be used as a normative
reference in a dedicated product standard for the safety of machinery.
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INTRODUCTION

An electro-sensitive protective equipment (ESPE) is applied to machinery presenting 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 part supplements or modifies the corresponding clauses in IEC 61496-1 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.

Where a particular clause or subclause of part 1 is not mentioned in this part 3, that clause or
subclause applies as far as is reasonable. Where this part states "addition”, "modification” or
"replacement”, the relevant text of part 1 should be adapted accordingly.

Supplementary annexes are entitled AA, BB, etc.

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

NOTE Annex AA contains| application" examples /providing [general" information/ and addressing specific
characteristics relevant to ‘the use"of-the ESPE described“in-this' part- of/IEC61496." An application standard for
various types of ESPE is in preparation,
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SAFETY OF MACHINERY —
ELECTRO-SENSITIVE PROTECTIVE EQUIPMENT —

Part 3: Particular requirements for Active Opto-electronic
Protective Devices responsive to
Diffuse Reflection (AOPDDR)

1 Scope

Replacement:

This part of IEC 61496 specifies additional 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. Special attention is directed to requirements which ensure that an
appropriate safety-related performance is achieved. An ESPE may include optional safety-
related functions, the requirements for which are given both in annex A of this part and in
annex A of IEC 61496-1.

This part does not specifyithe, dimensions /or configurations,/of 'the/detection zone and its
disposition in relation to hazardous parts for any particular application, nor what constitutes a
hazardous state of any machine( ltisrestrictedrto:the functioning of the ESPE.

AOPDDRs are devices that have,@a detection ,zone,specified in two dimensions wherein
radiation in the near.infrared range is emitted by a transmitter element(s). When the emitted
radiation impinges on an object (for, example, a person or part of a person), a portion of the
emitted radiation is reflected to a receiving element(s) by diffuse reflection whereby the
presence of the object can be detected.

NOTE Under certain circumstances, limitations of the sensor in relation to its use need to be considered. For
example:

— Objects that generate mirror-like (specular) reflections may not be detected if the diffuse reflectance value is
less than that specified for the "black" test piece.

— The determination of the minimal reflection factors for the detection of obstacles is based on the clothing of a
person. Objects having a reflectivity lower than that considered in this part may not be detected.

Excluded from this part are AOPDDRs employing radiation of wavelength outside the range
820 nm to 946 nm, and those employing radiation other than that generated by the AOPDDR
itself. For sensing devices that employ radiation of wavelengths outside this range, this part
may be used as a guide. Also excluded are AOPDDRs having a stated detection capability
outside the range 50 mm to 100 mm.

This part may be relevant to applications other than those for the protection of persons, for
example, for the protection of machinery or products from mechanical damage. In such
applications, additional requirements may be necessary, for example, when the materials that
have to be detected by the sensing function have different properties from those of persons
and their clothing.

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

Opto-electronic devices that perform only one-dimensional spot-like distance measurements,
for example, proximity switches, are not covered by this part.
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2 Normative references
Addition:

IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
IEC 60068-2-75:1997, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60825-1:1993, Safety of laser products — Part 1: Equipment classification, requirements
and user’s guide

IEC 61496-1:1997, Safety of machinery — Electro-sensitive protective equipment — Part 1:
General requirements and tests

EN 471:1994, High-visibility warning clothing

3 Definitions
Addition:

3.301

active opto-electronit pratective device responsive ta diffuse reflection (AOPDDR)
device, whose sensing function is performed by opto-electronic emitting and receiving
elements, that detects the diffusecreflection,of optical radiations generated within the device by
an object present in a detection zone specified in two dimensions

3.302
AOPDDR detection capability
ability to detect the specified test pieces (see 4.2.13) in the detection zone

3.303

tolerance zone

zone outside the detection zone which is necessary to achieve the required probability of
detection of the specified test piece(s) (see 4.2.13) within the detection zone

4 Requirements
This clause of part 1 is applicable except as follows:

4.1 Functional requirements
4.1.3 Types of ESPE
Replacement:

In this part of IEC 61496 only a type 3 ESPE is considered. It is the responsibility of the
machine supplier and/or the user to prescribe if this type is suitable for a particular application.

The type 3 ESPE shall fulfil the fault detection requirements of 4.2.2.4 of this part. In normal
operation, the output circuit of each of at least two output signal switching devices (OSSDs) of
the type 3 ESPE shall go to the OFF-state when the sensing device is actuated, or when the
power is removed from the device.
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Additional functional requirements:
4.1.4 Zone with limited detection capability

The nearest boundary of the detection zone shall not be further than 50 mm from the optical
window in the plane of detection.

A zone between the optical window and the beginning of the detection zone is referred to as a
zone with limited detection capability. In order to ensure no hazard can arise in a particular
application due to the presence of this zone between the optical window and the detection
zone, its dimensions and appropriate information for use shall be provided by the supplier.

4.2 Design requirements
4.2.2 Fault detection requirements
4.2.2.2 Particular requirements for atype 1 ESPE

This subclause of part 1 is not applicable.

4.2.2.3 Particular requirements for a type 2 ESPE

This subclause of part 1 is not applicable.

4.2.2.4 Particular requirements‘for-a type'3 ESPE
Replacement:

A single fault in the sensing device resulting. in,a& complete loss of the stated AOPDDR
detection capability, shall. cause .the. ESPE _to ,go_to.a lock-out, condition within the specified
response time.

NOTE 1 For AOPDDR using rotating mirrors for scanning the detection zone, this requirement can be fulfilled by
scanning on a defined reference object located outside the detection zone and the tolerance zone.

A single fault resulting in a deterioration of the stated AOPDDR detection capability shall cause
the ESPE to go to a lock-out condition within a time period of 5 s following the occurrence of
that fault.

NOTE 2 Examples of deterioration of the AOPDDR detection capability include:
— increase of the minimum detectable object size;

— increase in the minimum detectable reflectance;

— decrease of measurement accuracy.

A single fault resulting in an increase in response time beyond the specified value or preventing
at least one OSSD going to the OFF-state shall cause the ESPE to go to a lock-out condition
immediately, i.e. within the response time, or immediately upon any of the following demand
events where fault detection requires a change in state:

— on actuation of the sensing function;
— on switch off/on;

— on reset of the start interlock or the restart interlock, if available (see A.5 and A.6 of
IEC 61496-1);

— on the application of an external test signal, if available.

NOTE 3 An external test signal may be required if, for example, in a particular application, the frequency of
actuation of the sensing function is foreseeably low and the OSSDs are monitored only at the change of state.
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