IEC 61326-3-1:2008

Full docu

156 IEC 61326-3-1

Edition 1.0 2008-01

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE
fo\§

N

Electrical equipment for measureme aboratory use - EMC

requirements —

Partie 3-1: Exigehces unité pour les systémes relatifs a la sécurité et pour
i er des fonctions relatives a la sécurité (sécurité



http://avadocuments2026.com/doc/iec-61326-3-1-2008
http://avadocuments2026.com/doc/iec-61326-3-1-2008

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2008 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of criteri € number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced publications.
® |EC Just Published: www.iec.ch/online _news/justpub

Stay up to date on all new IEC publications. Just ublis%tails wice

on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k on“this p blication or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919{@@(\

ote hnique Anternationale (CEl) est la premiére organisation mondiale qui élabore et publie des
les pouk tout'ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00

normes internatio

Documents

Document Sharing Hub

Full document details: IEC 61326-3-12008


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
http://avadocuments2026.com/doc/iec-61326-3-1-2008
http://avadocuments2026.com/doc/iec-61326-3-1-2008

IEC 61326-3-1

Edition 1.0 2008-01

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

A A

nt,\control Watory use — EMC

Electrical equipment for measurem
requirements —

Part 3-1: Immunity requirement
intended to perform safe :
industrial applicati

er des fonctions relatives a la sécurité (sécurité
ns industrielles générales

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE W
CODE PRIX

ICS 25.040.40; 33.100.20 ISBN 2-8318-9509-X

Documents

Document Sharing Hub

Full document details: IEC 61326-3-12008


http://avadocuments2026.com/doc/iec-61326-3-1-2008
http://avadocuments2026.com/doc/iec-61326-3-1-2008

-2- 61326-3-1 © IEC:2008

CONTENTS

FOREWORD ... e e et e e e e e e e 4
INTRODUGCTION . e e e e oo e e e e e e e e e e e e e e e eees 6

Terms and definitioNs ... e 11
=Y a1 - PP 13
1Y (O 1= A ] = o P PR
5.1 GeNEIAl .. | VTP U
5.2 Configuration of EUT during testing
5.21  General oo N e N Ny e
5.2.2 Composition of EUT ... o N e N e e e e eeeeeee
5.2.3 Assembly of EUT ..o D5 D e e e e e M e
LT S 1L @ I o To ] o £ TSP VUT VS S
5.2.5 Auxiliary equipment .. ..o N e N e e
5.2.6 Cabling and earthing (grounding
5.3 Operation conditions of EUT during tes

a A WO N =

54
5.5

8.2

8.3 Test philosophy for safety-related systems

8.4  Test CONfIQUIAtioN. ... e 24

LS T TN |V Fo ] o 1 (oY o 1 o PP 24
9  Testresults and test rePOrt .. ..o i 25
Annex A (informative) Evaluation of electromagnetic phenomena ...............coocoiiiiiininnnn. 29
Annex B (informative) Allowed effects during immunity tests.............ccocooiiiiiiii i, 33
Bl OG AP Y e e 38

Figure 1 — Correlation between the standards IEC 61326-1, IEC 61326-2-X,

IEC 61326-3-1 @Nnd IEC B81326-3-2 ....ouuuiiiiiiiii ettt ettt e e e e eene 8
Figure 2 — Typical test set-up for equipment intended for use in a safety-related sy
integrated into a representative safety-related system during test..............0......... ﬁﬁcu%ents

Document Sharing Hub

Full document details: IEC 61326-3-12008


http://avadocuments2026.com/doc/iec-61326-3-1-2008
http://avadocuments2026.com/doc/iec-61326-3-1-2008

61326-3-1 © IEC:2008 -3-

Figure 3 — Typical test set-up for equipment intended for use in safety-related system
tested StaNd-Al0NE ... 27

Figure 4 — Typical test set-up for a safety-related system ..o, 28

Figure A.1 — Emission/immunity levels and compatibility level, with an example of
emission/immunity levels for a single emitter and susceptor, as a function of some
independent variables (see IEC 61000-1-1) ..couiiuiiniiii e 30

Table 1a — Immunity test requirements for equipment intended for use in industrial
(FoTor=1 4 To] g IRt =X o Lo Lo 1= U] o =Y o o ] SN 17

Table 1b — Immunity test requirements for equipment intended for use in industrial
locations — Input and output a.c. power ports

Table 1f — Immunity test requirements for equipment jr
locations — Functional earth port

Table 2 — Selected frequencies for electromagne

Documents

Document Sharing Hub

Full document details: IEC 61326-3-12008


http://avadocuments2026.com/doc/iec-61326-3-1-2008
http://avadocuments2026.com/doc/iec-61326-3-1-2008

—4— 61326-3-1 © IEC:2008

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS -

Part 3-1: Immunity requirements for safety-related
systems and for equipment intended to perform
safety-related functions (functional safety) -

General industrial applications

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organjzationfo stnda d jon comprising

aII natlonal electrotechmcal commlttees (IEC Natlonal Commltte

this end and in addition to other activities, IEC publishes International Sta ical SpeC|f|cat|ons,
Technical Reports, Publicly Available Specifications (PAS d referred to as “IEC
Publication(s) ). Their preparation is entrusted to technical i ; EC National Committee interested

governmental organlzatlons Ilalsmg with the IEC also t in this preparation. IEC collaborates closely
i 3 i dance with conditions determined by

3) IEC Publications have the forn & i ional use and are accepted by IEC National
Committees in that sense. S ade to ensure that the technical content of IEC
Publications is accurate,

transparently to
between any IE
the latter.

5) IEC provides no
equipment declare

expenses arisi
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 61326-3-1 has been prepared by subcommittee 65A: System
aspects, of IEC technical committee 65: Industrial-process measurement and control.

The IEC 61326 series cancels and replaces IEC 61326:2002 and constitutes a technical
revision.

IEC 61326-3-1 is to be read in conjunction with [IEC 61326-1.
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The text of this standard is based on the following documents:

FDIS Report on voting
65A/500/FDIS 65A/505/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 2.

A list of all the parts of the IEC 61326 series, under the general title Elec
measurement, control and laboratory use — EMC requirements, can be

alequipment for
d\on the IEC

website.
The committee has decided that the contents of this publicatio i changed until
the maintenance result date indicated on the IEC web site under "hitp: e re.iec.ch" in

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

The contents of the corrigendum of Sept ) a included in this copy.
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INTRODUCTION

Functional safety is that part of the overall safety relating to the equipment under control
(EUC) and the EUC control system which depends on the correct functioning of the electrical
safety-related systems. To achieve this all items of equipment of the safety-related system
which are involved in the performance of the safety functions must behave in a specified
manner under all relevant conditions.

The IEC basic safety publication for functional safety of electrical/electronic/programmable
electronic safety-related systems is IEC 61508. It sets the overall requirements to achieve
functional safety. Sufficient immunity to electromagnetic disturbances is one of those
requirements.

The concept of IEC 61508 distinguishes between the consideration of¢/the application and the

application, as follows.

a) Definition of the safety function, based on a of the intended

application (which function is intended to reduce

e results in an equipment requirement
specification. With respect to the : ic environment, the SRS and the equipment
requirement specificatio
electromagnetic@at
equipment. Hencey'im 9
the electromagnetje. e

ment over the whole operational life of the
s for the equipment depend on the characteristics of
the equipment is intended to be used.

requirement s ifieai e system integrator must prove that the system fulfils the
SRS. Eviden uced by application of appropriate methods. They do not need
to conside the spects of the application, for example, risk of the application
associated toe ilure of the safety-related system. The objective is for all equipment in the
system to complywith particular performance criteria taking into account functional safety
aspects (for example, the performance criterion FS) up to levels specified in the SRS
independent of the required safety integrity level (SIL).

There are basically two approaches on how to deal with the electromagnetic environments
and to conclude on immunity requirements.

(A) To consider a general electromagnetic environment with no specific restrictions, for
example, an industrial environment, and to take into account all the electromagnetic
phenomena that can occur as well as their maximum amplitudes when deriving
appropriate immunity levels for the system and the equipment. This approach has
been used to determine the levels specified within this part of IEC 61326 leading to
increased immunity levels for some electromagnetic phenomena compared to
immunity levels which are derived without functional safety considerations.

(B) To control the electromagnetic environment, for example, by the application of
particular installation and mitigation practices, in such a way that electromagnetic
phenomena and their amplitudes could occur only to a certain extgpt. These
phenomena and restricted amplitudes are then taken into account by ESQQHmentS
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immunity levels. These levels are not necessarily higher than those derived without
functional safety considerations because it is ensured by corresponding means that
higher amplitudes are not normally expected. This approach is considered in
IEC 61326-3-2.

Applying approach (A) with regard to a general industrial environment requires appropriate
knowledge of the electromagnetic phenomena and the amplitudes to be expected there. For
this purpose and as it is also requested by IEC 61508, electromagnetic environment data of
IEC 61000-2-5 are to be used. This IEC publication gives information about electromagnetic
phenomena to be expected and describes their amplitudes in terms of compatibility levels.
Since they can be considered as disturbance levels at which an acceptable electromagnetic
compatibility should exist, these levels are used as the basis for normal immunity
requirements as given in non-safety-related standards such as IEC 61326-1, IEC 61326-2-X
or the generic standard IEC 61000-6-2. This normal approach & d. to achieve
electromagnetic compatibility is based on a technical/economical

certain amount of harmful interference cases. This approach, howeyé

IEC 61326-2-X, IEC 61326-3-1 and

Design fe nust take into account the required SIL and must be designed
to avoid 3 stematic failures. Sufficient immunity against electromagnetic
disturbances ca ensured by design, mitigation and construction techniques which
take into account electromagnetic aspects, which, however, are not within the scope of this
standard.

It is therefore recommended that the approach to achieve the capability for the required SIL
should be through the adoption of design features on the one hand and through appropriate
test performance parameters in order to increase the level of confidence in the test results on
the other hand.
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ELECTRICAL EQUIPMENT FOR MEASUREMENT,
CONTROL AND LABORATORY USE -
EMC REQUIREMENTS -

Part 3-1: Immunity requirements for safety-related
systems and for equipment intended to perform
safety-related functions (functional safety) —
General industrial applications

1 Scope

equipment for industrial applications intended to perform s
IEC 61508 with SIL 1-3.

The electromagnetic environments encompassed
industrial, both indoor and outdoor, as described fq in IEC 61000-6-2 or
defined in 3.7 of IEC 61326-1. Equipment d for use in other
electromagnetic environments, for example, i dustgy or in environments with
potentially explosive atmospheres,
standard, IEC 61326-3-1.

Miilly standard are

The following ; are indispensable for the application of this standard. For
dated references;~an edition cited applies. For undated references, the latest edition of

IEC 60050-16 texnational Electrotechnical Vocabulary — Chapter 161: Electromagnetic

compatibility

IEC 61000-4-2:2001, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, 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 4-4: Testing and
measurement techniques — 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 61000-4-6:2004, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields Documents
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IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) - Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test?

Amendment 1 (2000)

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques —Voltage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-16:1998, Electromagnetic compatibility (EMC) — Part 4-16: Testing and
measurement techniques — Test for immunity to conducted, common mode disturbances in
the frequency range 0 Hz to 150 kHz

Amendment 1 (2001)

IEC 61000-4-29:2000, Electromagnetic compatibility (EMC) -
measurement techniques — Voltage dips, short interruptions and
input power port immunity tests

esting and
s.on d.c.

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) a ' standards —
Immunity for industrial environments

EMC requirements — Part 2-1: Particu c gst configurations, operational
and measurement equipment for EMC
unprotected applications

IEC 61326-2-2:2005,
EMC requirements —

urement, control and laboratory use —
ments — Test configurations, operational

conditions and perfor ; iteri portable test, measuring and monitoring equipment
used in /ow-volt' ibuti ‘

IEC 61326-2-3:2006 ent for measurement, control and laboratory use —
EMC requiremerits -3\ Particular requirements — Test configurations, operational

conditions ant-_pe - criteria for transducers with integrated or remote signal

conditions and performance criteria for insulation monitoring devices according to IEC 61557-
8 and for equipment for insulation fault location according to IEC 61557-9

IEC 61326-2-5:2006, Electrical equipment for measurement, control and laboratory use —
EMC requirements — Part 2-5: Particular requirements — Test configurations, operational
conditions and performance criteria for field devices with interfaces according to IEC 61784-1,
CP 3/2

IEC 61326-3-2:2008, Electrical equipment for measurement, control and laboratory use -
EMC requirements — Part 3-2: Immunity requirements for safety-related systems and for
equipment intended to perform safety-related functions (functional safety) — Industrial
applications with specified EM environment

1 There exists a consolidated edition 1.1 (2001) that includes edition 1.0 and its amendment: Documents
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IEC 61508-2:2000, Functional safety of electrical/electronic/programmable electronic safety-
related systems — Part 2: Requirements for electrical/electronic/programmable electronic
safety-related systems

ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards

3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61326-1 and IEC 60050-
161, as well as the following, apply.

NOTE Other definitions, not included in IEC 60050-161 and in this standard, but nevertheles
application of the different tests, are given in the EMC basic publications of the IEC 61000\series.

ecessary for the

3.1
dangerous failure
failure which has the potential to put the safety-related syst 1N s or fail-to-

function state

dangerous or fail-to-function state.

[IEC 61508-4, 3.6.7]

3.2

equipment
the term equipment as used in this docu
variety of possible subsystems, apparatus

3.3
equipment under contro

equipment, ma@y,
medical or other Viti

NOTE The EUC conirol 'sys d distinct from the EUC.

3.4

function

part of the ove elating to the EUC and the EUC control system which depends on
the correc e E/E/PE safety-related systems, other technology safety-related

systems and external xisk reduction facilities

[IEC 61508-4, 3.1.9]

3.5
harm
physical injury or damage to the health of people, or damage to property or the environment

[ISO/IEC Guide 51, 3.3]

3.6
hazard
potential source of harm

NOTE The term includes danger to persons arising within a short time scale (for example, fire and explosion) and
also those that have a long-term effect on a person’s health (for example, release of a toxic substance).

[ISO/IEC Guide 51, 3.5, modified]
Documents
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3.7

safe failure

failure which does not have the potential to put the safety-related system in a hazardous or
fail-to-function state

NOTE Whether or not the potential is realised may depend on the channel architecture of the system; in systems
with multiple channels to improve safety, a safe hardware failure is less likely to result in an erroneous shut-down.

[IEC 61508-4, 3.6.8]

3.8

safety function
function to be implemented by an E/E/PE safety-related system, other technology safety-
related system or external risk reduction facilities, which is intended to a or maintain a
safe state for the EUC, in respect of a specific hazardous event (see 3.4

[IEC 61508-4, 3.5.1]

3.9
programmable electronic (PE)

and/or output units

NOTE This term covers microelectronic devices based o
with associated memories, etc.

— microprocessors;
— micro-controllers;

— programmable controllers;

— programmable logic con
— other computer-based de
[IEC 61508-4, 3@

3.10

electrical/ele ) able electronic (E/E/PE)
based on electrica 3 ctronic (E) and/or programmable electronic (PE) technology

nart sensors, transmitters, actuators).

EXAMPLE: Electri

— electro-mechanical devices (electrical);

al/electronic/programmable electronic devices include

— solid-state non-programmable electronic devices (electronic);

— electronic devices based on computer technology (programmable electronic); see 3.2.5 (of IEC 61326-1).

[IEC 61508-4, 3.2.6]

3.1

d.c. distribution network

local d.c. electricity supply network in the infrastructure of a certain site or building intended
for connection of any type of equipment

NOTE Connection to a local or remote battery is not regarded as a d.c. distribution network if such a link
comprises only the power supply for a single piece of equipment.

3.12

system (in the context of this document)

combination of apparatus and/or active components constituting a single functional unit and
intended to be installed and operated to perform (a) specific task(s) Documents
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NOTE "Safety-related systems" are specifically "designed" equipment that both

— implement the required safety functions necessary to achieve or maintain a safe state for a controlled
equipment;

— are intended to achieve on their own or with other safety-related equipment or external risk reduction facilities,
the necessary safety integrity for the safety requirements.

[IEC 61508-4, 3.4.1, modified]

3.13
EUT
the equipment (devices, appliances and systems) subjected to immunity tests

3.14

auxiliary equipment (AE)
equipment necessary to provide the equipment under test (EUT) with<
normal operation and equipment to verify the performance of the EU

quired for

4 General

ecifies additional
ded to perform safety
ot apply to the non-

in

the

In addition to requirements

edquently, it is not necessary to take into account the effect
the quantification of hardware safety integrity, for example,
1. Increased immunity test levels are defined phenomenon by

Increased immunity test levels are related to functional safety aspects only, they are not
applicable for the assessment of reliability and availability aspects. The increased immunity
test levels apply only to the safety-related functions having a specific performance criterion
for functional safety (performance criterion FS). The increased immunity test levels set the
limits for the maximum test values. Further tests with higher values are not required for
compliance with this standard.

NOTE 2 The safety-related system intended to implement the specified function should fulfil the SRS as required
in IEC 61508. The SRS specifies all relevant requirements of the intended application. Equipment intended for use
in that system has to fulfil the relevant requirements derived from the SRS.

5 EMC test plan

5.1 General

An EMC test plan shall be established prior to testing. It shall contain as a minimum the
elements given in 5.2 to 5.5.
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It may be determined from consideration of the electrical characteristics and usage of a
particular apparatus that some tests are inappropriate and therefore unnecessary. In such
cases the decision not to test shall be recorded in the EMC test plan.

5.2 Configuration of EUT during testing
5.2.1 General

Measurement, control and laboratory equipment often consists of systems with no fixed
configuration. The kind, number and installation of different subassemblies within the equip-
ment may vary from system to system.

present a typical

To simulate EMC conditions realistically the equipment assembly shall
i as type tests

installation as specified by the manufacturer. EMC tests shall be carrig
under normal conditions as specified by the manufacturer.

5.2.2 Composition of EUT

All devices, racks, modules, boards, etc. which are potenti 3 i ahd belonging
to the EUT shall be documented.

5.2.3 Assembly of EUT

If an EUT has a variety of internal or e 0
the most susceptible configuration, a Xpec faeturer. All types of modules

%St |

between items of equipment shall

be taken into account when building up the ible configuration.

5.2.4 1/0 ports

Where there are multi \ me type and function, connecting a cable to
just one of those port i provwidedsythat it can be shown that the additional cables
would not affect i 1€ rationale for this selection shall be documented
in the EMC test plan

5.2.5

When a varie ary equipment are provided for use with the EUT, at least one
of each Aype 0 uxiliary equipment shall be selected to simulate actual operating
condition

5.2.6 Cabling and‘earthing (grounding)

The cables and earth (ground) shall be connected to the EUT in accordance with the
manufacturer's specifications. There shall be no additional earth connections.

5.3 Operation conditions of EUT during testing
5.3.1 Operation modes

A selection of representative operation modes shall be made, taking into account that not all
functions, but only the most typical functions of the equipment can be tested. The estimated
worst-case operating modes for the intended application shall be selected.

5.3.2 Environmental conditions

The tests shall be carried out within the manufacturer’'s specified environmental operating
range (for example, ambient temperature, humidity, atmospheric pressure), and within the
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rated ranges of supply voltage and frequency, except where the test requirements state
otherwise.

5.3.3 EUT software during test

The software used for simulating the different modes of operation shall be documented. This
software shall represent the estimated worst-case operating mode for the intended
application.

5.4 Specification of performance criteria

Performance criteria for each port and test shall be specified, where possible, as quantitative
values.

5.5 Test description

be reproduced in the test plan; however, additional infermatio
implementation of the tests is given in this standard. Jr
specify the application in detail.

the reaction of the equipment under
ena. With regard to functional safety

test when bemg exposed to Ictromet|c phe

normal performance within the specification limits.

ing testing, temporary degradation, or loss of function or

NOTE Examples for the performance criteria mentioned above are given in IEC 61326-1.
The performance criteria A, B and C, the same as in IEC 61326-1, are not related to
functional safety aspects and should therefore not be used as performance criteria for the

increased test levels. Therefore, a specific performance criterion FS is defined taking into
account functional safety aspects.

6.2 Performance criterion FS

Performance criterion FS is as follows.

The functions of the EUT intended for safety applications

e are not affected outside their specifications; or

e may be disturbed temporarily or permanently if the EUT reacts on a disturbance in a way
that detectable, defined state or states of the EUT are:
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— maintained, or
— achieved within a stated time.

e Also, destruction of components is allowed if a defined state of the EUT is maintained or
achieved within a stated time.

The functions not intended for safety applications may be disturbed temporarily or
permanently.

NOTE In consequence, it will be possible for the defined state to be outside normal operating limits or otherwise
detectable.

6.3 Application of the performance criterion FS

The performance criterion FS is only applicable for functions of the
applications. It is relevant for any phenomenon. There is no differentiati
continuous and transient electromagnetic phenomena.

constraints. The required functional behawi - ime constraints may differ from
the general specification for perfor i or C as defined in the generic
standards or in IEC 61326-1.

7

Some of the electromagnetic phenomena listed in Table1 may relate to an operating state of
equipment in a statistical way only, for example, the instant of an impulse with respect to the
momentary state of a digital circuit or a digital signal transmission. In order to increase the
level of confidence for safety-related systems and equipment intended for higher SIL
regarding immunity against electromagnetic disturbances, it is required to perform immunity
tests against such electromagnetic phenomena with a larger number of impulses compared to
the test performance requirements of the corresponding basic EMC standards. This can be
done by using a longer test time or by applying more test impulses (see text in Table 1).
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Table 1a — Immunity test requirements for equipment intended for use
in industrial locations — Enclosure port

Tests for functions intended for safety applications
Phenomenon Basic standard
Test value — Performance criterion
1.1 Electrostatic discharge IEC 61000-4-2 |6 kV/8 kV contact/air®: P FS
(ESD)
1.2 Electromagnetic field IEC 61000-4-3 |20 V/m (80 MHz to 1 GHz)® FS
10 V/m (1,4 GHz to 2 GHZ)®
3 V/m (2,0 GHz to 2,7 GHz)®
1.3 Rated power frequency IEC 61000-4-8 |30 A/m¢ FS
magnetic field ) )
No increased test level applies; see row of Table A.1

¢ These increased values shall be applied in frequency ranges as
general, except when reliable measures are realised to avoid t
shall be taken into account on an individual basis.

ble 2\used fop mobile transmitters in
h equipmentvnearby. ISM frequencies

Applicable only to equipment containing devices susceptithQ

&
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Table 1b — Immunity test requirements for equipment intended for use
in industrial locations — Input and output a.c. power ports

Tests for functions intended for safety applications

Phenomenon Basic standard
Test value — Performance criterion

2.1 Burst IEC 61000-4-4 |3 kV (5/50 ns, 5 kHz)? FS

2.2 Surge IEC 61000-4-5 |2 kVP /4 kV ¢ d FS
See Note 1

2.3 Conducted RF IEC 61000-4-6 |10V (150 kHz to 80 MHz)® FS

2.4 | Voltage dips IEC 61000-4-11 [ o, during 1 cycle FS
40 % during 10/12 cycles' Eg
70 % during 25/30 cyclesf “

2.5 Short interruptions IEC 61000-4-11 |0 % during 250/300 cycles f FS

2.6

Conducted common- IEC 61000-4-16 | 1,5 kHz to 15 kHz, FS
mode voltage See Note 2 1Vto10V,20d
15 kHz to 150 kHz, 10 V

NOTE 1 The required immunity level can be achieved throug

NOTE 2 This test does not need to be apptied o i
occurrence of this phenomenon is avoided (for example\instructions according to/IEC 60204-1).

e(\uéo exZerna rotection devices.

for{ wh b esign and installation instructions

a

Line to line.

Line to ground.

For equipment intended
increased by a factopef 3 ¢

The increased valu
general, except when'r,
have to be taken into

“10/12 cycles” means_“1
250/300 cyclesg./\
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Table 1c — Immunity test requirements for equipment intended for use
in industrial locations — Input and output d.c. power ports

Tests for functions intended for safety applications

Phenomenon Basic standard
Test value — Performance criterion
3.1 Burst IEC 61000-4-4 |3 kV (5/50 ns, 5 kHz)? FS
3.2 Surge IEC 61000-4-5 1 kVvP /2 kve d FS
3.3 Conducted RF IEC 61000-4-6 10 V (150 kHz to 80 MHz)® FS
3.4 Conducted common IEC 61000-4-16 | 1,5 kHz to 15 kHz, FS
mode voltage See Note 1V to 10V, 20 dB/Dec.

15 kHz to 150 kHz, 10 V

DC, 16 2/3 Hz, 50/60 Hz,
10 V continuous
100 V short duration (1 s)

150/180 Hz, 10 V continuou<¥\

3.5 Voltage dips IEC 61000-4-29 |40 % Uy for 10 ms \\ FS

3.6 Short interruptions IEC 61000-4-29 (0% U+ for 20 ms FS

NOTE This test does not need to be applied for equipment for which e3| n a installation instructions occurrence
of this phenomenon is avoided (for example, instructions according to I 6020

a

Line to line.

¢ Line to ground.

€  The increased val(
general, except when
shall be taken into accont on_ani
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Table 1d — Immunity test requirements for equipment intended for use
in industrial locations — I/0 signal/control ports

Tests for functions intended for safety applications

Phenomenon Basic standard
Test value — Performance criterion
4.1 Burst IEC 61000-4-4 |2 kV (5/50 ns, 5 kHz)? ® FS
4.2 Surge IEC 61000-4-5 |2 kve d.e FS
See Note 1
4.3 Conducted RF IEC 61000-4-6 10 V (150 kHz to 80 MHz)f FS
4.4 Conducted common IEC 61000-4-16 [1,5 kHz to 15 kHz FS
mode voltage d. g See Note 2 1V to 10 V, 20 dB/Dec.

15 kHz to 150 kHz, 10 V

DC, 16 2/3 Hz, 50/60 Hz
10 V continuous
100 V short duration (1 s)

150/180 Hz, 10 V cont('w@)u{ N

NOTE 1 The required immunity level can be achieved through the u

ices.

2  Only in case of lines >3 m.

For equipment intended to be used in SIL 3
increased by a factor of 5 compared to the durati

¢ Line to ground.

f The increased val hal\be applied\in fre
general, except wh i
shall be taken into actcount indi

9  Only in case of eartge/dk tems\or equipment; respectively.
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Table 1e — Immunity test requirements for equipment intended for use in industrial
locations — I/0 signal/control ports connected direct to power supply networks

Tests for functions intended for safety applications

Phenomenon Basic standard
Test value — Performance criterion
5.1 Burst IEC 61000-4-4 |3 kV (5/50 ns, 5 kHz)? FS
5.2 Surge IEC 61000-4-5 |2 kVP /4 kV ¢ d FS
See Note 1
5.3 Conducted RF IEC 61000-4-6 10 V (150 kHz to 80 MHz)® FS
5.4 Conducted common- IEC 61000-4-16 [1,5 kHz to 15 kHz, FS
mode voltage See Note 2 1V to 10V, 20 dB/Dec.

15 kHz to 150 kHz, 10 V

DC, 16 2/3 Hz, 50/60 Hz
10 V continuous
100 V short duration (1 s)

150/180 Hz, 10 V cont('u’@}u{ N

NOTE 1 The required immunity level can be achieved through the u

ices.

2  For equipment intended to be used in SIL
increased by a factor of 5 compared to the du

test at the highest level shall be

Line to line.
¢ Line to ground.

For equipment intended to number of pulses at the highest level shall be
increased by a factor of 3 compared i i e basic standard.

The increased values sh II

general, except w re
shall be taken mtoeé)(%\} an indivi

Table 1f — . ments for equipment intended for use in industrial
atlons — Functional earth port

Tests for functions intended for safety applications
om SIC standard
Test value — Performance criterion

6.1 Burst IEC 61000-4-4 |2 kV (5/50 ns, 5 kHz)? FS

s as given in Table 3 used for mobile transmitters in
o avoid the use of such equipment nearby. ISM frequencies

a8  For equipment intended to be used in SIL 3 applications, the duration of the test at the highest level shall be

increased by a factor of 5 compared to the duration as given in the basic standard.
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Table 2 — Selected frequencies for electromagnetic field tests

Centre frequency Frequency range Purpose
MHz MHz
84,000 83,996 — 84,004 ISM UK only
137 - 174 Div. Mobile and SRD
168,000 167,992 — 168,008 ISM UK only
390 - 430 TETRA
430 - 470 AMATEUR
433,920 433,05 — 434,79 ISM Region 1onl
896,000 886,000 — 906,000
897,500 880 — 915
915,000 902 — 928
925 - 960 >
1 745,750 1710-1785
1805 -1 880
1900 -2 025
2110-220
2 450 2 400 6 M
MTS

-26
Table 3&eﬁe§@®nducted r.f. tests

Centre. freq enc encyr nge
Purpose
M Hz

33370 - 3,410 ISM Netherlands only
765 — 6,795 ISM

> 13,553 — 13,567 ISM
26,957 — 27,283 ISM/CB/SRD
40,66 — 40,70 ISM/SRD

8 Test set-up
applications

test philosophy for EUTs with functions intended for safety

8.1 Testing of safety-related systems and equipment intended to be used in safety-
related systems

A safety-related system may comprise a complex and extended installation and may also be
built up in various physical arrangements. Immunity testing of such systems can hardly be
performed in a practical way by means of the various basic standards as given in the tables of
clause 7. Hence, corresponding immunity tests shall be carried out preferably on equipment
level as described in 8.2.

In case of physically small safety-related systems corresponding immunity tests can be
applied to entire safety-related systems which is described in 8.3.
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