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INTERNATIONAL ELECTROTECHNICAL COMMISSION
SAFETY OF MACHINERY -
ELECTRO-SENSITIVE PROTECTIVE EQUIPMENT -

Part 1: General requirements and tests

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e elds. To
this end and in addition to other activities, IEC publishes International ghnica ifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides { S “IEC

governmental organizations liaising with the IEC also part|0|pate i
with the International Organlzatlon for Standardization (ISO

The formal decisions or agreements of IEC on technical matilers & v @S possible, an international
consensus of opinion on the relevant subjects since e i \iitee has representation from all
interested IEC National Committees

IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publications is accurate, IEC cannot be i the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC provides no
equipment decl@
All users should € re

Attention is drawn to
patent rights. IEGghall

e possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 61496-1 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 edition constitutes a technical revision. In this edition of this part of IEC 61496, general
requirements for a Type 3 ESPE have been added. In addition, several small changes and
corrections have been made to clarify the requirements and to align this standard with current
practice.

This standard has the status of a product family standard and may be used as a normative
reference in a dedicated product standard for the safety of machinery.
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This standard has been prepared as a specification of general requirements for electro-
sensitive protective equipment (ESPE) specifically related to machinery safety and has been
developed to meet the needs of manufacturers, industrial users and safety enforcement
authorities.

This consolidated version of IEC 61496-1 consists of the second edition (2004) [documents
44/444/FDIS and 44/445/RVD], its amendment 1 (2007) [documents 44/560/FDIS and
44/568/RVD] and its corrigendum of July 2008.

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 2.1.

A vertical line in the margin shows where the base publicati
amendment 1.

e |IEC web site under
publication. At this date,

"http://webstore.iec.ch" in the data
the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition,
*+ amended. %
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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 of IEC 61496 provides general design and performance requirements of ESPEs for
use over a broad range of applications. Essential features of equipment meeting the
requirements of this standard are the appropriate level of safety-related performance provided
and the built-in periodic functional checks/self-checks that are specified to ensure that this
level of performance is maintained.

This part of IEC 61496 specifies technical requireme
equipment. The application of this standard may require~t

equipment covered by this standard.

S
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SAFETY OF MACHINERY -
ELECTRO-SENSITIVE PROTECTIVE EQUIPMENT -

Part 1: General requirements and tests

1 Scope

This part of IEC 61496 specifies general requirements for the design, construction and testing
of non-contact electro-sensitive protective equipment (ESPE) designed gpecifically to detect

ESPE may include optional safety-related functions, the requiremé
Annex A.

The particular requirements for specific types of sensing £ ' ‘ in other parts of
this standard.

hazardous state of any machine.

interfaces with the machine.

This standard ma
for example for

The following referenced documents are indispensable for the application 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 60050-191:1990, International Electrotechnical Vocabulary (IEV) — Chapter 191: Depend-
ability and quality of service

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-29:1987, Basic environmental testing procedures — Part 2: Tests — Test Eb and
guidance: Bump

IEC 60204-1:1997, Safety of machinery — Electrical equipment of industrial machines — Part 1:
General requirements
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IEC 60249-2, Base materials for printed circuits — Part 2: Specifications

IEC 60439-1:1999, Low-voltage switchgear and controlgear assemblies — Part 1: Type-tested
and partially type-tested assemblies

IEC 60445:1999, Basic and safety principles for man-machine interface, marking and
identification — Identification of equipment terminals and of terminations of certain designated
conductors, including general rules for an alphanumeric system

IEC 60447:1993, Man-machine interface (MMI) — Actuating principles

IEC 60529:2001, Degrees of protection provided by enclosures (IP code)

IEC 60664-1:1992, Insulation coordination for equipment within low-voltag ems — Part 1:

Principles, requirements and tests

IEC 60947-5-1:1997, Low-voltage switchgear and controlgear —
devices and switching elements — Electromechanical control circait de

IEC 60950 (all parts), Information technology equipment —

IEC 61000-4-2:1995, Electromagnetic compatibilit
measurement techniques — Electrostatic discharge iry

: Testing and
EMC publication

IEC 61000-4-4:1995, Electromagnetic i Q) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast tran nity test — Basic EMC publication

IEC 61000-4-5:2001,
measurement technique

— Part 4-5: Testing and

IEC 61000-4-6: 1, q
measurement t ¢ amunity to.comtucted disturbances, induced by radio-frequency
fields — Basic EMC publi

IEC 61000-6-2:19 : ¢ compatibility (EMC) — Part 6-2: Generic standards —
Immunity for jr

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

ISO 9001:2000, Quality management systems — Requirements

ISO/TR 12100-1:1992, Safety of machinery — Basic concepts, general principles for design —
Part 1: Basic terminology, methodology

ISO/TR 12100-2:1992, Safety of machinery — Basic concepts, general principles for design —
Part 2: Technical principles and specifications

ISO 13849-1:1999, Safety of machinery — Safety-related parts of control systems — Part 1:
General principles for design
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3 Terms and definitions

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

NOTE The index lists, in alphabetical order, the terms and acronyms defined in this Clause and indicates where
they are used in the text of this part.

3.1

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 2 Floating blanking is a technique wherein the blanked area of the detectio
moving object(s) during operation. The detection capability of the other areas rema

3.2
controlling/monitoring device
part of the electro-sensitive protective equipment (ESPE) tl

— receives and processes information from the sens
output signal switching devices (OSSD),

des signals to the

— monitors the sensing device and the OSSD

3.3
detection capability

sensing function parameter limit speg plier that will cause actuation of the

detection zone
zone within which_a
equipment (ESR

3.5
electro-sensitivé
ESPE

— controlling/monitoring devices;

— output signal switching devices and/or a safety-related data interface

NOTE 1 The safety-related control system associated with the ESPE, or the ESPE itself, may further include a
secondary switching device, muting functions, stopping performance monitor, etc. (see Annex A).

NOTE 2 A safety-related communication interface can be integrated in the same enclosure as the ESPE.

3.6

external device monitoring (EDM)

means by which the electro-sensitive protective equipment (ESPE) monitors the state of
control devices which are external to the ESPE
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3.7

failure

termination of the ability of an item to perform a required function
[IEV 191-04-01, modified]

NOTE 1 After failure the item has a fault.
NOTE 2 'Failure' is an event, as distinguished from 'fault’, which is a state.
NOTE 3 This concept, as defined, does not apply to items consisting of software only.

NOTE 4 In practice, the terms fault and failure are often used synonymously.

3.8

failure to danger
failure which prevents or delays all output signal switching devices going or remaining
in the OFF-state in response to a condition which, in normal operation, in their so
doing

3.9
fault
state of an item characterized by inability to perform

resources
[IEV 191-05-01]

NOTE 1 A fault is often the result of a failure ofrthe item it$ @ withowt prior failure.

NOTE 2 In English the term “fault” and its defipitiomare identical witR thosé givén in IEV 191-05-01. In the field of
machinery, the French term “défaut” and the Ge “Fekler” are used rather than the terms “panne” and
“Fehlzustand” that appear with this definition.

3.10
final switching device
FSD

component of the ma
machine primary cont
goes to the OFF, e

3.11
integrated circ
monolithic, h

c) the functions cane programmed
NOTE 1 Examples inctude ASICs, ROMs, PROMs, EPROMs, PALs, CPUs, PLAs, and PLDs.

NOTE 2 The circuits may function in the analogue mode, the digital mode, or a combination of the two modes.

3.12
integrated circuit — simple
monolithic, hybrid or module circuit which satisfies none of the criteria in 3.11

NOTE 1 Examples are SSI or MSI logic ICs, comparators.

NOTE 2 The circuits may function in the analogue mode, in the digital mode, or in a combination of the two
modes.

3.13

lock-out condition

condition, initiated by a fault, preventing normal operation of the electro-sensitive protective
equipment (ESPE). All output signal switching devices (OSSDs) and, where applicable, all
secondary switching devices (SSDs) are signalled to go to the OFF-state
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3.14

machine primary control element

MPCE

electrically powered element that directly controls the normal operation of a machine in such a way
that it is the last element (in time) to function when machine operation is to be initiated or arrested

NOTE This element can be, for example, a mains contactor, a magnetic clutch or an electrically operated
hydraulic valve.

3.15

machine secondary control element

MSCE

machine control element, independent of the machine primary control e ent(s), that is
capable of removing the source of power from the prime mover of the relevant hazardous parts

NOTE 1 When fitted, the MSCE is normally controlled by the secondary switching dew

NOTE 2 This element can be, for example, a mains contactor, a magnetic cl
hydraulic valve.

3.16

muting
temporary automatic suspension of a safety function
system

NOTE For ESPE-muting, see Clause A.7.

3.17

OFF-state
state of the output(s) of the ESPE i
running and is prevented from starting (
disables the flow of curren

chine under control is caused to stop
the output circuit is interrupted and

3.18
ON-state

state of the oujpui(s) 9
(for example, the o)

3.19

the machine under control is allowed to run
nd enables the flow of current)

componep \ \gitive protective equipment (ESPE) connected to the machine
the sensing device is actuated during normal operation, responds

3.20
overall system stopping performance

time interval resulting from the sum of the electro-sensitive protective equipment (ESPE)
response time and the time to the cessation of hazardous machine operation

3.21

response time

maximum time between the occurrence of the event leading to the actuation of the sensing
device and the output signal switching devices (OSSD) achieving the OFF-state

NOTE 1 When an ESPE includes a safety-related data interface, the response time is defined at the output of the
safety-related data interface.

NOTE 2 When a safety-related communication interface is included in the ESPE enclosure, then the response
time is defined at the output of the safety-related communication interface. In this case, the response time is also
dependent on the protocol and architecture of the communication network.

NOTE 3 If an ESPE has both a safety-related data interface and OSSDs, the ESPE can have a different response
time for the safety-related data interface and for the OSSDs.
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3.22

restart interlock

means of preventing automatic restarting of a machine after actuation of the sensing device
during a hazardous part of the machine operating cycle, after a change in mode of operation
of the machine, and after a change in the means of start control of the machine

NOTE Modes of operation include inch, single stroke, automatic. Means of start control include foot switch, two-
hand control, and single or double actuation of the electro-sensitive protection equipment (ESPE) sensing device.

3.23

safety-related part of a control system
part or subpart(s) of a control system which respond(s) to input signals and generate(s)
safety-related output signals

NOTE 1 This also includes monitoring systems.

NOTE 2 The combined safety-related parts of a control system start at the points wfi
are initiated and end at the output of the power control elements (see also ISO/TR

ated signals

3.24

secondary switching device

SSD

device which, in a lock-out condition goes to the OF S ysed to initiate an
appropriate machine control action, for example de-¢ g ine secondary control

element (MSCE)

3.25
sensing device

EXAMPLE An opto-elec
detection zone.

3.26
start interlock

means which preve
sensitive protecti

3.27

SPM

3.28

supplier

entity (for example manufacturer, contractor, installer, integrator) that provides equipment or
services associated with the machine

NOTE The user may act in the capacity of a supplier to himself.

3.29

safety-related data interface

direct connection (peer-to-peer) interface between the output of the ESPE and the safety-
related communication interface that is used to represent the status of the OSSD(s)

NOTE 1 A data interface will not have addressing capability.

NOTE 2 The safety-related data interface can be bi-directional.
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3.30

safety-related communication interface

safety-related connection to a standardized communication network intended for safety-
related control functions

4 Functional, design and environmental requirements

4.1 Functional requirements

411 Normal operation

In normal operation, the ESPE shall respond by giving (an) appropriate o
part of a person greater than or equal to the detection capability (as
part of IEC 61496) enters or is in the detection zone.

ignal(s) when

The ESPE response time shall not exceed that stated by i means of
adjustment of the response time shall be possible without thg

4.1.2 Sensing function

the partlcular se
machine manuf
application.

NOTE Requirements

A type 2 ESPE shall have a means of periodic test.
A type 3 ESPE shall fulfil the fault detection requirements of 4.2.2.4.
A type 4 ESPE shall fulfil the fault detection requirements of 4.2.2.5.

For a type 3 ESPE and for a type 4 ESPE, in normal operation the output circuit of at least
two output signal switching devices shall go to the OFF-state when the sensing function is
actuated, or when power is removed from the ESPE.

When a single safety-related data interface is used to perform the functions of the OSSD(s),
then the data interface and associated safety-related communication interface shall meet the
requirements of 4.2.4.4. In this case, a single safety-related data interface can substitute for
two OSSDs in a type 3 or type 4 ESPE.
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