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SUMMARY OF TOPICS

The following changes in requirements to the Standard for Safety of Machinery — Electro-
Sensitive Protective Equipment — Part 1, UL 61496-1, are being proposed for preliminary review
and comment only:

1. For Preliminary Review Only: Proposal to Adopt the Third Edition of IEC 61496-1,
Safety of Machinery — Electro-Sensitive Protective Equipment — Part 1: General
requirements and tests, as a UL Standard

COMMENTS DUE: February 9, 2018

This proposal is for review and comment only (no ballot at this time). Please note that comments on a
preliminary review document will not receive a response from the proposal author through CSDS.
Instead, the proposal author will be asked to review the comments and adjust the proposals and/or
supporting rationale as the author determines to be appropriate. The preliminary review process is an
informal mechanism that provides authors with the opportunity to refine their proposals before they
advance to the next stage in UL’s standards development process.

In some cases, the author of the proposals may choose to discontinue them. In this case, the author
need not do anything after preliminary review has ended. Normally, the next step in the process is the
more formal STP ballot and stakeholder review process. Only comments posted during the STP ballot
and stakeholder review process will be provided with a response in CSDS.

UL’s goal is to have no interest category comprise more than one-third of the STP membership
balance. To improve the current balance for STP 61496 , UL is looking for participants in all interest
categories. Definitions for these interest categories are available on the Standards STP Internet site:

http://ulstandards.ul.com/develop-standards/participation/interest-categories/

If you are interested in applying for STP 61496 membership or are aware of potential candidates for this
STP, please contact the Casey Granata, Casey.Granata@ul.com.

For your convenience in review, proposed additions to existing requirements are shown underlined and
proposed deletions are shown lined-out.

1. For Preliminary Review Only: Proposal to Adopt the Third Edition of IEC 61496-1, Safety of
machinery — Electro-sensitive protective equipment — Part 1: General requirements and tests, as a
UL Standard

RATIONALE

Proposal submitted by: Joseph Bablo, UL LLC.

Documents

Document Sharing Hub

Provided by IHS Markit under license with UL Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: UL 61496-1 BULLETIN 2018


http://avadocuments2026.com/doc/ul-61496-1-bulletin-2018
http://avadocuments2026.com/doc/ul-61496-1-bulletin-2018

SUBJECT 61496-1 -2- JANUARY 19, 2018

During the Reaffirmation and Continuance of the First Edition of the Standard for Electro-Sensitive
Protective Equipment, Part 1: General Requirements and Tests, UL 61496-1, as an American National
Standard, UL received comments from STP members and industry in favor of the adoption of the third
edition of IEC 61496-1 rather than the continuance of the first edition of UL 61496-1. UL has received
the copyright permissions to go forward with the adoption, therefore we are proposing the adoption

of the third edition of IEC 61496-1.

All IEC Standards and Working Documents are copyrighted by the IEC. This copy, without regard to its
form or media, whether a complete copy of an IEC Standard or Working Document or extracted
portions from an IEC Standard or Working Document, retains all IEC copyrights. The conveyance of this
copy does not affect IEC copyrights or transfer any copyrights.

This copy is for the exclusive use by the recipient only in the development of USNC position(s) on the
development, evaluation, use or maintenance (including adoption by US Standards Developing
Organizations (SDOs) of this or other IEC publications. No other use is authorized. No further copying,
distribution or use of this document is authorized. Possession by others is not authorized. This
document may not be used for commercial purposes.

The National Difference Page and IEC Foreword have been provided for your reference in reviewing
this document. However, they are not considered to be part of the ANSI balloted material.

PROPOSAL
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 61496-1,
Safety of Machinery — Electro-sensitive Protective Equipment — Part 1: General Requirements and Tests,
copyright 2004, are indicated by notations (differences) and are presented in bold text.

There are five types of National Differences as noted below. The difference type is noted on the first line
of the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1 - These are National Differences which are based on basic safety principles and requirements,
elimination of which would compromise safety for consumers and users of products.

D2 - These are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC or national
requirement) is not available or the text has not been included in the IEC standard.

DC — These are National Differences based on the component standards and will not be deleted until
a particular component standard is harmonized with the IEC component standard.

DE - These are National Differences based on editorial comments or corrections.

Each national difference contains a description of what the national difference entails. Typically one of the
following words is used to explain how the text of the national difference is to be applied to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause,
table, figure, or annex. Addition is not meant to include adding select words to the base IEC
text.

Modification / Modify - A modification is an altering of the existing base IEC text such as the
addition, replacement or deletion of certain words or the replacement of an entire clause,
subclause, table, figure, or annex of the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause,
subclause, table, figure, or annex without any replacement text.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF MACHINERY — ELECTRO-SENSITIVE PROTECTIVE EQUIPMENT - Part 1: General
requirements and tests

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

6) All users should ensure that they have the latest edition of this publication.

7) 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.

8) 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.

9) 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 61496-1 has been prepared by IEC technical committee 44: Safety of
machinery — Electrotechnical aspects.

This third edition cancels and replaces the second edition published in 2004 and its amendment 1 (2007).
The document 44/615/CDV, circulated to the National Committees as amendment 2, led to the publication
of this new edition.
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The main changes with respect to the previous edition are as follows: The design, test and verification
requirements have been updated to make them consistent with the latest standards for functional safety
and EMC.

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

CDhV Report on voting
44/615/CDV 44/641/RVC

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 2.

A list of all the parts in the IEC 61496 series, published under the general title Safety of machinery —
Electro-sensitive protective equipment, can be found on the IEC website.

A vertical line in the margin shows where the base publication has been modified by amendment 2.

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

¢ reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

Documents

Document Sharing Hub

Copyright UL
Provided by IHS Markit under license with UL Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: UL 61496-1 BULLETIN 2018


http://avadocuments2026.com/doc/ul-61496-1-bulletin-2018
http://avadocuments2026.com/doc/ul-61496-1-bulletin-2018

SUBJECT 61496-1 -6- JANUARY 19, 2018

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.

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, and in this context attention is drawn to the relevant guidance established internationally, for
example 1ISO 12100.

This part of IEC 61496 specifies technical requirements of electro-sensitive protective equipment. The
application of this standard may require the use of substances and/or test procedures that could be
injurious to health unless adequate precautions are taken. Conformance with this standard in no way
absolves either the supplier or the user from statutory obligations relating to the safety and health of
persons during the use of the equipment covered by this standard.

Due to the complexity of the technology used to implement ESPEs, 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 experts is recommended.
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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 specifically to detect persons as part
of a safety related system. Special attention is directed to functional and design requirements that ensure
an appropriate safety-related performance is achieved. An ESPE may include optional safety-related
functions, the requirements for which are given in Annex A.

The particular requirements for specific types of sensing function are given in other parts of this standard.

This standard does not specify the dimensions or configuration of the detection zone and its disposition
in relation to hazards in any particular application, nor what constitutes a hazardous state of any machine.
It is restricted to the functioning of the ESPE and how it interfaces with the machine.

While a data interface can be used to control optional safety-related ESPE functions (Annex A), this
standard does not provide specific requirements. Requirements for these safety-related functions can be
determined by consulting other standards (for example, IEC 61508, IEC/TS 62046, IEC 62061, and
ISO13849-1).

This standard 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 those applications, different
requirements can be necessary, for example when the materials that have to be recognized by the
sensing function have different properties from those of persons.

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

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

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

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60204-1:2009, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

IEC 60445, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations and conductors

IEC 60447, Basic and safety principles for man-machine interface, marking and identification — Actuating
principles

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

IEC 60947-1:2011, Low-voltage switchgear and controlgear — Part 1: General rules
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IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques
— Section 4: Electrical fast transient/burst immunity test

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques —
Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for
industrial environments

IEC 61131-2:2007, Programmable controllers — Part 2: Equipment requirements and tests

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-related
systems

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

IEC/TS 62046, Safety of machinery — Application of protective equipment to detect the presence of
persons

ISO 9001, Quality management systems — Requirements

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

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design

ISO 13849-2:2003, Safety of machinery — Safety-related parts of control systems — Part 2: Validation
2DV.1 DC Modification to Clause 2, Normative References, by deleting the following:

IEC 60204-1:2009,
Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC 60445,
Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations and conductors

IEC 60447,
Basic and safety principles for man-machine interface, marking and identification —
Actuating principles
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IEC 60947-1:2011,
Low-voltage switchgear and controlgear — Part 1: General rules

IEC 61131-2:2007,
Programmable controllers — Part 2: Equipment requirements and tests

2DV.2 DC Modification of Clause 2, Normative References, by adding the following:

UL 840
Insulation Coordination Including Clearances and Creepage Distances for Electrical
Equipment

UL 60947-1
Low-Voltage Switchgear and Controlgear — Part 1: general Rules

UL 61131-2
Programmable Controllers — Part 2: Equipment Requirements and Tests

NFPA 79: 2015,
Electrical Standard for Industrial Machinery

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 Clause 3 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 1 to entry: Fixed blanking is a technique wherein the locations of the blanked areas of the detection zone do not change during
operation. The detection capability of the other parts of the detection zone remains unchanged.

Note 2 to entry: Floating blanking is a technique wherein the blanked area of the detection zone follows the location of a moving
object(s) during operation. The detection capability of the other areas remains unchanged.

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

— receives and processes information from the sensing device and provides signals to the output signal
switching devices (OSSD),

— monitors the sensing device and the OSSD
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3.3

detection capability

sensing function parameter limit specified by the supplier that will cause actuation of the electro-sensitive
protective equipment (ESPE)

3.4
detection zone

zone within which a specified test piece will be detected by the electro-sensitive protective equipment
(ESPE)

3.5

electro-sensitive protective equipment

ESPE

assembly of devices and/or components working together for protective tripping or presence-sensing
purposes and comprising as a minimum

— a sensing device;

— controlling/monitoring devices;

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

Note 1 to the entry: 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 to entry: 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

3.7

failure

termination of the ability of an item to perform a required function

[SOURCE: IEC 60050-191:1990, 191-04-01, modified]

Note 1 to entry: After failure the item has a fault.

Note 2 to entry: 'Failure’ is an event, as distinguished from "fault’, which is a state.

Note 3 to entry: This concept, as defined, does not apply to items consisting of software only.

Note 4 to entry: In practice, the terms fault and failure are often used synonymously.
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3.8

failure to danger

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

3.9

fault

state of an item characterized by inability to perform a required function, excluding the inability during
preventive maintenance or other planned actions, or due to lack of external resources

[SOURCE: IEC 60050-191:1990, 191-05-01]

Note 1 to entry: A fault is often the result of a failure of the item itself, but may exist without prior failure.

Note 2 to entry: In English the term “fault” and its definition are identical with those given in IEV 191-05-01. In the field of machinery,
the French term “défaut” and the German term “Fehler” are used rather than the terms “panne” and “Fehlzustand” that appear with
this definition.

3.10

final switching device

FSD

component of the machine’s safety-related control system that interrupts the circuit to the machine primary
control element (MPCE) when the output signal switching device (OSSD) goes to the OFF-state

3.1

integrated circuit — complex or programmable

monolithic, hybrid or module circuit which satisfies one or more of the criteria below:

a) more than 1 000 gates are used in the digital mode,

b) more than 24 functionally different external electrical connections are available for use;

c) the functions can be programmed

Note 1 to entry: Examples include ASICs, ROMs, PROMs, EPROMs, PALs, CPUs, PLAs, and PLDs.

Note 2 to entry: 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 to entry: Examples are SSI or MSI logic ICs, comparators.

Note 2 to entry: The circuits may function in the analogue mode, in the digital mode, or in a combination of the two modes.
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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

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 1 to entry: 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 element(s), that is capable of
removing the source of power from the prime mover of the relevant hazardous parts

Note 1 to entry: When fitted, the MSCE is normally controlled by the secondary switching device (SSD).

Note 2 to entry: This element can be, for example, a mains contactor, a magnetic clutch or an electrically operated hydraulic valve.

3.16
muting
a temporary automatic suspension of a safety function(s) by safety-related parts of the control system

Note 1 to entry: For ESPE-muting see Clause A.7

3.17

OFF-state

state of the output(s) of the ESPE in which the machine under control is caused to stop running and is
prevented from starting (for example, the output circuit is interrupted and disables the flow of current)

3.18

ON-state

state of the output(s) of the ESPE in which the machine under control is allowed to run (for example, the
output circuit is complete and enables the flow of current)

3.19

output signal switching device

OSSD

component of the electro-sensitive protective equipment (ESPE) connected to the machine control system
which, when the sensing device is actuated during normal operation, responds by going to the OFF-state
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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 to entry: 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 to entry: 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 to entry: 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.

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 1 to entry: 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 to entry: This also includes monitoring systems.

Note 2 to entry: The combined safety-related parts of a control system start at the points where the safety-related signals are initiated
and end at the output of the power control elements (see also ISO 12100, Annex A)

3.24

secondary switching device

SSD

device which, in a lock-out condition goes to the OFF-state. It may be used to initiate an appropriate
machine control action, for example de-energizing the machine secondary control element (MSCE)

3.25

sensing device

part of the electro-sensitive protective equipment (ESPE) which uses electro-sensitive means to
determine the event or state that the ESPE is intended to detect

EXAMPLE An opto-electronic sensing device would detect an opaque object entering the detection zone.
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3.26

start interlock

means which prevents an automatic machine start when the electrical supply to the electro-sensitive
protection equipment (ESPE) is switched on, or is interrupted and restored

3.27

stopping performance monitor

SPM

monitoring means to determine whether or not the overall system stopping performance is within the
pre-set limit(s)

3.28

supplier

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

Note 1 to entry: 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 to entry: A data interface will not have addressing capability.

NOTE 2 to entry: The safety-related data interface can be bi-directional.

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
4.1.1 Normal operation

Normal operation is the state of an ESPE where no faults are detected and where the OSSD(s) are
allowed to be in the ON-state or the OFF-state depending on the state of the sensing function and
operating mode.

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

The ESPE response time shall not exceed that stated by the supplier. No means of adjustment of the
response time shall be possible without the use of a key, key-word or tool.
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4.1.2 Sensing function

The detection capability shall be effective over the detection zone specified by the supplier. No adjustment
of the detection zone, detection capability or blanking function (monitored, unmonitored, fixed or floating)
shall be possible without the use of a key, key-word or tool.

4.1.3 Types of ESPE

In this standard, three types of ESPEs are considered. The types differ in their performance in the
presence of faults and under influences from environmental conditions. In this part, the effects of electrical
and electromechanical faults are considered (such faults are listed in Annex B). Additional requirements
are provided in the other parts where faults generated by the particular sensing technology employed are
considered. It is the responsibility of the machine manufacturer and/or the user to prescribe which type is
required for a particular application.

NOTE Requirements for a type 1 ESPE are not being considered at this time.
A type 2 ESPE shall fulfil the fault detection requirements of 4.2.2.3.

For a type 2 ESPE, in normal operation the output circuit of at least one output signal switching device
shall go to the OFF-state when the sensing function is actuated, or when power is removed from the
ESPE.

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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4.1.4 Types and required safety performance

An ESPE shall meet a level of safety performance in accordance with IEC 62061 and/or ISO 13849-1, as
stated in Table 1.

Table 1 — Types and required safety performance

Type
1 2 3 4
Safety performance according to IEC 62061 and/or SIL 1 and SIL 2 and SIL 3 and
ISO 13849-1 N/A SILCL 1 and/or | SILCL 2 and/or | SILCL 3 and/or
PLc PL d PLe

NOTE The device dependent PFHy values claimed for the control electronics is not restricted (for example, a manufacturer can claim
a Type 2 has a PFHy lower than 10°6).

4.1.5 Required PL, or SIL and corresponding ESPE type

In addition to the different levels of safety performance of the electrical parts of an ESPE control system,
the potential risk reduction that can be provided by an ESPE is limited also by the systematic capabilities
(for example, environmental influences, EMC, optical performance and detection principle). The limits are
shown in Table 2.

Table 2 — Required PL, or SIL and corresponding ESPE type

Type
1 2 3 4
For a safety function that includes an ESPE, the SIL 1 and/or SIL 2 and/or SIL 3 and/or
maximum PL or SIL that can be achieved by the N/A PL.c PL.d PL.e
ESPE

NOTE 1 The intention of Table 2 is to limit the minimum type that should be employed for the risk reduction of a required safety
function. For example: If a safety function requires SIL 2, then from Table 2, it can be seen that a Type 2 would not be sufficient.

NOTE 2 Table 2 and related text will be included in the next edition of IEC 62046.

Documents

Document Sharing Hub

Copyright UL
Provided by IHS Markit under license with UL
No reproduction or networking permitted without license from IHS

Full document details: UL 61496-1 BULLETIN 2018

Licensee=/, User=,
Not for Resale,


http://avadocuments2026.com/doc/ul-61496-1-bulletin-2018
http://avadocuments2026.com/doc/ul-61496-1-bulletin-2018

SUBJECT 61496-1 -17- JANUARY 19, 2018

4.2 Design requirements
4.2.1 Electrical supply

The ESPE shall be designed to operate correctly with the conditions of the nominal supply as specified
below, unless otherwise specified by the user:

AC supplies

Voltage: 0,85 to 1,1 of nominal voltage

Frequency: 0,99 to 1,01 of nominal frequency (continuously)
0,98 to 1,02 of nominal frequency (short-time)

Harmonics: Harmonic distortion not to exceed 10 % of the total
r.m.s. voltage between live conductors for the sum
of the 2" through to the 5! harmonic. An additional
2 % of the total r.m.s. voltage between live
conductors for the sum of the 6™ through to the 30"
harmonic is permissible.

DC supplies

From batteries
Voltage: 0,85 to 1,15 of nominal voltage

0,7 to 1,2 of nominal voltage in the case of
battery-operated vehicles

From converting equipment

Voltage: 0,9 to 1,1 of nominal voltage

Ripple (peak-to-peak): Shall not exceed 0,05 of nominal voltage.
For protection against electric shock, see 4.2.3.2.

NOTE For protection against electrical interference, the power source should meet the requirements of IEC 61000-6-2.
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4.2.2 Fault detection requirements
4.2.2.1 General

The ESPE shall respond to the faults listed in Annex B, in accordance with 4.2.2.3 to 4.2.2.5 as
appropriate. The faults listed in Annex B are not exclusive and, if necessary, additional faults shall be
considered. For new components not mentioned in Annex B, a failure mode and effects analysis (FMEA,
see |IEC 60812) shall be carried out to establish the faults that are to be considered for those components.

From a lock-out condition, it shall not be possible for the ESPE to resume normal operation (for example,
by interruption and restoration of the mains power supply or by reset) while the fault which initiated the
lock-out condition is still present.

At power on and prior to OSSD(s) going to the ON-state, a test shall be performed to verify the absence
of faults within the ESPE.

4.2.2.2 Particular requirements for a type 1 ESPE
NOTE Particular requirements for a type 1 ESPE are not under consideration at this time.
4.2.2.3 Particular requirements for a type 2 ESPE

A type 2 ESPE shall have a means of periodic test to reveal a failure to danger (for example loss of
detection capability, response time exceeding that specified).

The test shall be performed at power-on of the ESPE before going to the ON-state and at each reset as
a minimum.

NOTE 1 Depending on the application, the periodic test may need to be performed more often to achieve a desired safety
performance.

A single fault resulting in the loss of detection capability or the increase in response time beyond the
¢ specified time or preventing one or more of the OSSDs going to the OFF-state, shall result in a lock-out
- condition as a result of the next periodic test.

i' Where the periodic test is intended to be initiated by an external (for example machine) safety-related
control system, the ESPE shall be provided with suitable input facilities (for example terminals).

The duration of the periodic test shall be such that the intended safety function is not impaired.

NOTE 2 If the type 2 ESPE is intended for use as a trip device (for example when used as a perimeter guard), and the duration of
the periodic test is greater than 150 ms, it is possible for a person to pass through the detection zone without being detected. In this
case a restart interlock should be included.

If the periodic test is automatically initiated, the correct functioning of the periodic test shall be monitored.
In the event of a fault, the OSSD(s) shall be signalled to go to the OFF-state. If one or more OSSDs does
not go to the OFF-state, a lock-out condition shall be initiated.

An ESPE with only one OSSD shall have a minimum of one SSD (see Clause A.4).
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4.2.2.4 Particular requirements for a type 3 ESPE

A single fault resulting in a loss of detection capability or an increase in response time beyond the
specified value or a single fault preventing one or more OSSD going to the OFF-state shall cause the
ESPE to go to a lock-out condition within a time specified in the relevant part of this standard, or
immediately upon any of the following demand events where fault detection requires a change in state:

— on actuation of the sensing function;

— on reset of the start or restart interlock, if available (see Clauses A.5 and A.6).

In cases where a single fault which in itself does not cause a failure to danger is not detected, the
occurrence of one additional fault shall not cause a failure to danger. For verification of this requirement,
see 5.3.4.

4.2.2.5 Particular requirements for a type 4 ESPE

A single fault resulting in a loss of detection capability shall cause the ESPE to go to a lock-out condition
within the response time.

A single fault resulting in an increase in response time beyond the specified value or a single fault
preventing one or more than 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 of state:

— on actuation of the sensing function;

— on reset of the start or restart interlock, if available (see Clauses A.5 and A.6).

In cases where a single fault which in itself does not cause a failure to danger is not detected, the
occurrence of further faults shall not cause a failure to danger. For verification of this requirement, see
5.3.5.

NOTE 1 Design measures for a type 4 ESPE may include:

— single-channel technique with dynamic fault detection measures; or

— single-channel technique with an internally generated automatic check, performed frequently so that the automatic check interval
for fault detection is included in the safety device response time; and

— multiple channel techniques such that any disparity between channels results in a lock-out condition.

NOTE 2 For additional requirements for integrated circuits, complex or programmable, see 4.2.10.
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4.2.3 Electrical equipment of the ESPE

4.2.3.1 General

The electrical equipment (components) of the ESPE shall:
— conform to appropriate IEC standards where they exist;
— be suitable for the intended use; and

— be operated within their specified ratings.

4.2.3.1DV D2 Modification of Clause 4.2.3.1 by replacing the first dashed item with the
following:

— Conform to UL standards where they exist;

4.2.3.2 Protection against electric shock

Protection against electric shock shall be provided in accordance with 6.1 of IEC 60204-1:2009.
4.2.3.2DV D2 Modification by replacing Clause 4.2.3.2 with the following:
Protection against electric shock shall be provided in accordance with UL 60947-1.

4.2.3.3 Protection of electrical equipment

Overcurrent protection shall be provided in accordance with 7.2.1, 7.2.3, 7.2.7, 7.2.8, and 7.2.9 of IEC
60204-1:2009.

NOTE Information may need to be given to the user of the ESPE as to the maximum rating of fuses, or setting of an overcurrent
protective device for the circuit(s) connected to the OSSD(s) output connection points.

4.2.3.3DV D2 Modification by replacing Clause 4.2.3.3 with the following:

Overcurrent protection shall be provided in accordance with NFPA 79:2015.
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