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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standai Jization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is tn prc mote international
co-operation on all questions concerning standardization in the electrical and electron’~ fieid- To this end and
in addition to other activities, IEC publishes International Standards, Technical Specificaticns, T¢ chnical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “I.°C !“ublication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee ‘n’ere “tea in the subject dealt with
may participate in this preparatory work. International, governmental and non-go. =rnn ental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the tternational Organization for
Standardization (ISO) in accordance with conditions determined by ag =erient between the two organizations.

The formal decisions or agreements of IEC on technical matters express, s nearly as possible, an international
consensus of opinion on the relevant subjects since each techr cal conimittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for inte.naticnal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts 2'c mac= to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsile fir the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in*hei naticnal and regional publications. Any divergence between
any IEC Publication and the corresponding natio..ai ~: regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestatirn . f co.iformity. Independent certification bodies provide conformity
assessment services and, in some urea: “dcc 2ss to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ce. ificalion bodies.

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

No liability shall attach to IEC o, its uirectors, employees, servants or agents including individual experts and
members of its technical com viitei’ s and IEC National Committees for any personal injury, property damage or
other damage of any ne‘are v.i.atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out nf t.= publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to . ¢ Normative references cited in this publication. Use of the referenced publications is
indispensable “.r the cor. ~ct application of this publication.

Attentioi. is a. 2wn v the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC ~hai. not be held responsible for identifying any or all such patent rights.

IEC TS 31496-4-2 has been prepared by IEC technical committee TC 44: Safety of machinery
— 'ecu =chnical aspects. It is a Technical Specification.

Thic'second edition cancels and replaces the first edition published in 2014. This edition
ceastitutes a technical revision.

This edition includes the following 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 of IEC 61496-1:2020 Light
sources or Clause A.9)
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The text of this document is based on the following documents:

Draft Report on voting

44/933/DTS 44/955A/RVDTS

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

The language used for the development of this document is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developod in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avoilac'e
at www.iec.ch/members_experts/refdocs. The main document types developed by {EC are
described in greater detail at http://www.iec.ch/standardsdev/publications.

This document is to be used in conjunction with IEC 61496-1:2020.

This document supplements or modifies the corresponding clauses in 12T 61:'96-1:2020 to
specify particular requirements for the design, construction and testinx o electro-sensitive
protective equipment (ESPE) for the safeguarding of machine.x' e.apiuying vision based
protective devices (VBPD) using reference pattern techniques (VRPLDPP) for the sensing
function.

Where a particular clause or subclause of IEC 61496-1:207 0 is.nut mentioned in this document,
that clause or subclause applies as far as is reasonahle.<\Wi.~re this document states "addition",
"modification” or "replacement"”, the relevant text of IE" 6°496-1:2020 is adapted accordingly.

Clauses and subclauses which are additional to these of IEC 61496-1:2020 are numbered
sequentially, following on the last available number in IEC 61496-1:2020. Terminological entries
(in Clause 3) which are additional to those n IET 61496-1:2020 are numbered starting from
3.4201. Additional annexes are lettered.frcni:\A onwards and additional tables are numbered
with prefix 42

A list of all parts in the IEC 6149C scries, published under the general title Safety of machinery
— Electro-sensitive protective cau,nment, can be found on the IEC website.

The committee has decicea *hz( the contents of this document will remain unchanged until the
stability date indicated ¢~ the IEC website under webstore.iec.ch in the data related to the
specific document. 4t t1.'s date, the document will be

e reconfirmer,;

e withdrawn,

e replaced b, a revised edition, or

e an.~niled.

- —

'MFPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
‘ contains colours which are considered to be useful for the correct understanding of its
| contents. Users should therefore print this document using a colour printer.
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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.

The working group responsible for drafting this document was concerned that, due to the
complexity of the technology, there are many issues that are highly dependent on analysis and
expertise in specific test and measurement techniques. In order to provide a high level of
confidence, independent review by relevant expertise is recommended. They considered that if
this high level of confidence could not be established these devices would not be suitable foi
use in safety related applications.
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SAFETY OF MACHINERY -
ELECTRO-SENSITIVE PROTECTIVE EQUIPMENT -

Part 4-2: Particular requirements for equipment

using vision based protective devices (VBPD) —

Additional requirements when using reference
pattern techniques (VBPDPP)

1 Scope
Replacement:

This document specifies requirements for the design, construction and testing of non-contact
electro-sensitive protective equipment (ESPE) designed specifically to detec. 3rsons as part
of a safety-related system, employing vision-based protective devices (VBPLs) using reference
pattern techniques (VBPDPP) for the sensing function. Special attentian 1o directed to features
which ensure that an appropriate safety-related performance is achi:vea An ESPE can include
optional safety-related functions, the requirements for which arc¢ “given in Annex A of
IEC 61496-1:2020 and this document.

NOTE "Non-contact" means that physical contact is not required for s ‘nsin.

Where this document does not contain all necessary L-ov.:ions, then IEC TS 62998-1 applies.

It is also possible, for those aspects not considere ./ this document, to use provisions from
IEC TS 62998-1 additionally.

This document does not specify the dimansions or configurations of the detection zone and its
disposition in relation to hazardous pars for any particular application, nor what constitutes a
hazardous state of any machine..It s rustricted to the functioning of the ESPE and how it
interfaces with the machine.

A VBPDPP is defined as (:or.sisting of a single image-sensing device viewing on a passive
reference pattern as the vac“c:ound and where the detection principle is based on blocking or
partially preventing the view of the pattern. Information about the thickness, shape, surface
characteristics or letativn of the object is not required for detection. For multi-image sensing
devices, additional techiiiques, requirements and test procedures can be necessary.

e This cocumen: is limited to automatic vision-based ESPEs that do not require human
intervendion ‘or detection.

e Itis .'mited to automatic vision-based ESPEs that detect objects entering into, or are present
in,~.'etection zone(s).

It liriited to ESPEs using active illumination technique.

<. Excluded from this technical specification are VBPDPPs employing radiation at wavelengths
outside the range 400 nm to 1 500 nm.

e This document does not address those aspects required for complex classification or
differentiation of the object detected.

This document is relevant for VBPDPPs having a stated detection capability up to 200 mm.

NOTE The positioning of VBPD in respect of parts of the human body is presented in Annex AA of this document.

This document does not deal with EMC emission requirements.
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