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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF MACHINERY — APPLICATION OF PROTECTIVE
EQUIPMENT TO DETECT THE PRESENCE OF PERSONS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). 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. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on 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 IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for 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 their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent 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, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

International Standard IEC 62046 has been prepared by IEC technical committee 44: Safety of
machinery — Electrotechnical aspects.

This bilingual version (2018-11) corresponds to the monolingual English version, published in
2018-03.

This second edition cancels and replaces IEC 62046, published in 2018. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to IEC 62046:2018:

Q O T o

)
)
)
)
)

D

f)

restructuring of the document to aid the user,

additional information on vision and radar systems,
muting requirements have been updated,

information on whole body access has been added.
Whole body access has also been covered in more detail,
alignment to changes in ISO 13855.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
44/803/FDIS 44/812/RVD

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

The French version of this document has not been voted upon.
This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - 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

This International Standard provides requirements and information on the application of
sensitive protective equipment, which employs sensing devices to detect persons, in order to
reduce or minimize a risk from hazardous parts of machinery, without providing a physical
barrier.

The objective of this document is to assist standards writing committees responsible for
developing machine standards (type-C Standards), machine designers, manufacturers and
refurbishers, machine safety certification organizations, workplace authorities and others on
the proper application of sensitive protective equipment to machinery.

Figure 1 shows the general context and the intended use of this standard.

Clauses 1 to 5, 7 and 8 of this document apply to all sensitive protective equipment included in
the scope, Clause 6 contains guidance for the application of specific kinds of sensitive
protective equipment.

The principles of this document can be useful in the application of devices using other detection
technologies but this document does not give specific requirements for those devices.

This document considers devices standardised in the IEC 61496 series and the ISO 13856
series. Unless a product-specific safety-related standard for devices using other sensing
technologies is published, their suitability as the sole means of protection from machine hazards
is unknown. Great care should be taken in the selection and use of devices for which there is
no product-specific safety-related standard because their behaviour, particularly under fault
conditions, is not known to be sufficiently predictable.

A SIL (Safety Integrity Level see IEC 62061 or IEC 61508) or PL (Performance Level, see
ISO 13849-1) is not sufficient as an indication of a device's suitability for use as a safeguard.
Suitability depends on appropriate sensing means, environmental conditions especially those
that can affect the detection capability, behaviour under fault conditions, etc.
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SAFETY OF MACHINERY — APPLICATION OF PROTECTIVE
EQUIPMENT TO DETECT THE PRESENCE OF PERSONS

1 Scope

This International Standard specifies requirements for the selection, positioning, configuration
and commissioning of sensitive protective equipment to detect the momentary or continued
presence of persons in order to protect those persons from dangerous part(s) of machinery in
industrial applications. This standard covers the application of electro-sensitive protective
equipment (ESPE) specified in IEC 61496 (all parts) and pressure-sensitive mats and floors
specified in ISO 13856-1.

It takes into account the characteristics of the machinery, the sensitive protective equipment,
the environment and human interaction by persons of 14 years and older.

This document includes informative annexes to provide guidance on the application of sensitive
protective equipment to detect the presence of persons. These annexes contain examples to
illustrate the principles of this standard. These examples are not intended to be the only
solutions to a given application and are not intended to restrict innovation or advancement of
technology. The examples are provided only as representative solutions to illustrate some of
the concepts of integration of sensitive protective equipment, and have been simplified for
clarity, so they may be incomplete.

It is intended that this document is used in conjunction with ISO 13855.

2 Normative references

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.

IEC 62061:2021, Safety of machinery — Functional safety of safety-related electrical, electronic
and programmable electronic control systems

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and
risk reduction

ISO 13849-1:2023, Safety of machinery — Safety-related parts of control systems

ISO 13855:2024, Safety of machinery — Positioning of safeguards with respect to the approach
of the human body

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
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e |ISO Online browsing platform: available at http://www.iso.org/obp

3.11

active opto-electronic protective device

AOPD

device whose sensing function is performed by opto-electronic emitting and receiving elements
detecting the interruption of optical radiations generated, within the device, by an opaque object
present in the specified detection zone (or for a light beam device, on the axis of the light beam)

[SOURCE: IEC 61496-2:2020, 3.201]

3.1.2

active opto-electronic protective device responsive to diffuse reflection

AOPDDR

device, whose sensing function is performed by opto-electronic emitting and receiving
elements, that detects the diffuse reflection of optical radiations generated within the device by
an object present in a detection zone specified in two dimensions

[SOURCE: IEC 61496-3:2018, 3.301]

3.1.3

automatic selection of active detection zones

optional function that permits the selection/deselection of the active safety-related detection
zone of sensitive protective equipment while still providing protection during the hazardous
machine cycle

Note 1 to entry: Examples include selection of pre-defined blanking or reduced resolution configurations; see IEC
61496-2:2020, A.12.

Note 2 to entry: The safety-related logic for the automatic selection of active detection zones may be within the
sensitive protective equipment or may be applied externally from within the safety-related parts of the control system.

Note 3 to entry: The automatic selection of safety-related detection zones is not a muting function; see IEC 61496-
3:2018, A.10.1, Note 2.

3.1.4

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 OSSD(s)

Note 1 to entry: Blanked beams are monitored for continued interruption of light.

[SOURCE: IEC 61496-1:2020, 3.1, modified — Note 1 to entry has been modified, Note 2 to
entry has been removed]

3.1.5

detection capability

sensing function parameter limit specified by the supplier that will cause actuation of the
sensitive protective equipment

[SOURCE: IEC 61496-1:2020, 3.3, modified — "electro- " has been removed before "protective
equipment”]

3.1.6
detection zone
zone within which a specified test piece will be detected by the sensitive protective equipment

Note 1 to entry: The detection zone can also be a point, line, plane or volume.

Note 2 to entry: 1SO 13856-1 uses the term “effective sensing area” when describing pressure-sensitive mats and
floors. In this document the terms “detection zone” and “effective sensing area” are used synonymously.
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