IEC 62003:2009

IEC IEC 62003

(J
®

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE
N

Edition 1.0 2009-03

N

Centrales nucléaires de puissanc rumentation et contréle-commande
importants pour la sire i
électromagnétiqu



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2009 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
The technical content of IEC publications is kept under consfg g Vi . Please make sure that you have the
latest edition, a corrigenda or an amendment mi
® Catalogue of IEC publications: www.iec.ch/searshpub
The IEC on-line Catalogue enables you to search by \a variety & i c€ number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced pub 3
" |EC Just Published: www.iec.ch/online _news/justpub,

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

on-line and also by email.

epares and publishes

" 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 onMhis p blicgtion 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 3

A prop

La Commissi ue Anternationale (CEI) est la premiére organisation mondiale qui élabore et publie des

A propos des pubti
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



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

IEC 62003

Edition 1.0 2009-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Nuclear power plants — Instrum

Requirements for electromagnet;j ing

Centrales nucléaires d issa tation et contréle-commande

importants pour la sire ives aux essais de compatibilité

électromagnétiqu

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE W
CODE PRIX

ICS 27.120.20 ISBN 978-2-88910-604-2

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- 62003 © IEC:2009

CONTENTS

FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 4
LN I S T 10 L@ I T 1 RN 6
LS T o7 o o 1= TP 8

2
3 Terms and definitioNs . ... e 9
N U= Yo 10 11 =Y 0 011 o1 £ 15
g I €Y o =Y - | PP
4.2 Requirements for EMC immunity ..o o e e
4.2.1 Degrees of severity of tests for EMC immunity \
4.2.2 Safety system equipment.......cooooiiiiiiiiiiiii e NG N e N e
5 Testmethods ..o NG N e NG N e
5.1 General. oo S O e\ N e e eanaas
5.2 Testresults assessment. ... ... NG AN - Nt e mm e e N\eree e meeeeeeeeneennas
6 Safety requirements .........ccoociiiiiii .

Annex A (normative) Functional quality criteria of n

for disturbance immunity ..o e S NG
Annex B (informative) Quality charactefis cific tion of

electromagnetic environment severity : \ re nuclear 1&C equipment is

to be installed .. ..o NG N N e e Dt et e e e e e e 31

Annex C (informative) Guidance for te
requirements for disturbance immunity

Annex D (informative) E
disturbance immunity

Annex E (informatjve)
Bibliography

Table 3 — Voltage dipg, short interruptions, variations

Table 4 — Electrical fast transient/burst disturbances ...........c..ccoii i 19
Table 5 — Electrostatic diSCharges .......oooiuiiiii e 19
Table 6 — Radio-frequency electromagnetic field ..o, 20
Table 7 — Power frequency magnetic field. ... 20
Table 8 — Pulse magnetic field ... 21
Table 9 — Conducted disturbances induced by radiofrequency fields..............ccooceeiiiiinnnn. 21
Table 10 — Oscillatory damped disturbanCes ..o 22
Table 11 — Fluctuations of power supply voltage ... 23
Table 12 — Conducted common mode disturbances in the frequency range of 0 Hz to

15T O 1 e P 24
Table 13 — Variations of power frequency in supply systems...........cccocoiiiiiiiiiiiiicn e, 25

Table 14 — Odd harmonics of power supply voltage, non-divisible by 3 (percent of
nominal value of voltage of basic component)...........ooiiiiiiii 25



62003 © IEC:2009 -3-

Table 15 — Odd harmonics of power supply voltage, divisible by 3 (percent of nominal

value of voltage of basic COMPONENT) ... ..o 26
Table 16 — Even harmonics of power supply voltage (percent of nominal value of

voltage of basiC COMPONENT) ...u.ii i e e 26
Table 17 — Harmonic components with frequencies allocated between frequencies of
harmonics (percent of nominal value of voltage of basic component) ................ccooeiiiini, 26
Table 18 — Damped oscillatory magnetic field ... 27

Table A.1 — Functional quality criteria of nuclear I&C equipment under test for
AIStUIDANCE MmUY L. et e e e e et e et e e e e e e neenees 30

Table B.1 — Quality characteristics defining the classification of electromagnetic
environment severity in the locations where nuclear |1&C equipment is to be-installed
(SEE NOTE M)t ek e 31

Table E.1 — Limits for field strength of man-made interference from nu
equipment not belonging to information technologies equipment at 4
measurement of 30 M ... e N N N e e N e 36

Table E.2 — Limits for voltage level of man-made interferenc €
equipment not belonging to information technologies equipMent ..\ oo N\ remreenrreneeenannnn 37

O



—4— 62003 © IEC:2009

INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR POWER PLANTS -
INSTRUMENTATION AND CONTROL IMPORTANT TO SAFETY -
REQUIREMENTS FOR ELECTROMAGNETIC COMPATIBILITY TESTING

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0 is to promote

this end and in addition to other activities, IEC publishes International Standard echnical §pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (heye eferred Mo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any K atio i i

in the subject dealt with may participate in this preparatory work. {

2) The formal decisions or agreements of IEC on technical matters ex € posgible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fo and aré accepted by IEC National
Committees in that sense. While all reasonable effortg are hat the technical content of IEC
Publications is accurate, IEC cannot be which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity i € i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional er regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking pgoced al and cannot be rendered responsible for any
equipment declared to b

6) All users should ensure tha

7) No liability shal smployees, servants or agents including individual experts and
members of its te atfonal Committees for any personal injury, property damage or
other damage of an S ether direct or indirect, or for costs (including legal fees) and
expenses arising ot 1 i ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn e references cited in this publication. Use of the referenced publications is
indispensab ation of this publication

9) Attentio o the pyssibility that some of the elements of this IEC Publication may be the subject of
patent held responsible for identifying any or all such patent rights

International dard, IEC 62003 has been prepared by subcommittee 45A: Instrumentation

and control of nuclear

facilities, of IEC technical committee 45: Nuclear instrumentation.

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

FDIS Report on voting
45A/725/FDIS 45A/732/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.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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,

* withdrawn,

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

@%
S
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INTRODUCTION
a) Technical background, main issues and organisation of the standard

This International Standard was prepared and based, to a very strong extent, on the current
application of the IEC 61000 series for commercial equipment qualification for
electromagnetic interference (EMI) and radio-frequency interference (RFI).

It is intended that this standard be used by operators of NPPs (utilities), systems evaluators
and by licensors.

systems important to safety in nuclear facilities.

For more details on the structure of the SC 45A stay
introduction.

recommend
of qualificatio

patibility (EMC) — Part 6-2: Generic Standards -

Immunity fof ments addresses requirements for all industrial

environme addresses environments in nuclear facilities specifically.
d) Des ructure of the SC 45A standard series and relationships with
oth nents\and other bodies documents (IAEA, 1SO)

The top-level document of the IEC SC 45A standard series is IEC 61513. It provides general
requirements for I&C" systems and equipment that are used to perform functions important to
safety in NPPs. IEC 61513 structures the IEC SC 45A standard series.

IEC 61513 refers directly to other IEC SC 45A standards for general topics related to
categorization of functions and classification of systems, qualification, separation of systems,
defence against common cause failure, software aspects of computer-based systems,
hardware aspects of computer-based systems, and control room design. The standards
referenced directly at this second level should be considered together with IEC 61513 as a
consistent document set.

At a third level, IEC SC 45A standards not directly referenced by IEC 61513 are standards
related to specific equipment, technical methods, or specific activities. Usually, these
documents, which make reference to second-level documents for general topics, can be used
on their own.

A fourth level extending the IEC SC 45A standard series, corresponds to the Technical
Reports which are not normative.
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IEC 61513 has adopted a presentation format similar to the basic safety publication
IEC 61508 with an overall safety life-cycle framework and a system life-cycle framework and
provides an interpretation of the general requirements of IEC 61508-1, IEC 61508-2 and
IEC 61508-4, for the nuclear application sector. Compliance with IEC 61513 will facilitate
consistency with the requirements of IEC 61508 as they have been interpreted for the nuclear
industry. In this framework, I[EC 60880 and IEC 62138 correspond to IEC 61508-3 for the
nuclear application sector.

IEC 61513 refers to ISO as well as to IAEA 50-C-QA (now replaced by IAEA GS-R-3) for
topics related to quality assurance (QA).

The IEC SC 45A standards series consistently implements and details the principles and
basic safety aspects provided in the IAEA code on the safety of NPPs and inthe IAEA safety
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NUCLEAR POWER PLANTS -
INSTRUMENTATION AND CONTROL IMPORTANT TO SAFETY -
REQUIREMENTS FOR ELECTROMAGNETIC COMPATIBILITY TESTING

1 Scope

This International Standard establishes requirements for electromagnetic compatibility testing
of instrumentation and control equipment supplied for use in systems important to safety at
nuclear power plants. The standard lists the applicable IEC standards™principally the
IEC 61000 series) which define the general test methods, and prey necessary
ents are

tallation in
pances. This

— Part 4-2: Testing and

IEC 61000-4-3: — Part 4-3: Testing and
measurement techwigue 1 ip-frequency, electromagnetic field immunity test

IEC 61000-4-4:20
measurement/fe

— Part 4-4: Testing and

Electromagnetic compatibility (EMC) - Part 4-5: Testing and

IEC 61000-4-6:2008,/ Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61000-4-8:2001, Electromagnetic compatibility (EMC) - Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test

IEC 61000-4-9, Electromagnetic compatibility (EMC) — Part 4-9: Testing and measurement
techniques — Pulse magnetic field immunity test

IEC 61000-4-10, Electromagnetic compatibility (EMC) — Part 4-10: Testing and measurement
techniques — Damped oscillatory magnetic field immunity test

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests
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IEC 61000-4-12:2006, Electromagnetic compatibility (EMC) - Part 4-12: Testing and
measurement techniques — Ring wave immunity test

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurements techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

IEC 61000-4-14, Electromagnetic compatibility (EMC) — Part 4-14: Testing and measurement
techniques — Voltage fluctuation immunity test

IEC 61000-4-16, 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

IEC 61000-4-28, Electromagnetic compatibility (EMC) — Part 4-28:
techniques — Variation of power frequency, immunity test

CISPR 11, Industrial,

methods of measurement

3 Terms and definitions

(IEV) and IEC standg
definitions and terms
standard.

31

acceptance criteria

specified bounds © v unctional indicator or condition indicator used to assess
the ability of<a stru or component to perform its design function

[IAEA S

3.2

(cable) port
port at which a conductor or a cable is connected to the apparatus

[IEC 61000-6-2:2005]

3.3

common mode voltage

mean of the phasor voltages appearing between each conductor and a specified reference,
usually earth or frame

[IEV 161-04-09]

3.4

(communication) port

interface with a communication and/or control system, using low energy signals, permanently
connected to the EUT

[IEC 60255-22-5:2002]
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3.5

conducted emissions

transients and/or other disturbances observed on the external terminals of a device during its
normal operation

[IEC 61967-1:2002]

3.6
conducted susceptibility
susceptibility of a system to conducted signals on cables connected to the system

[IEC 61000-1-5:2004]

3.7
continuous wave
time waveform that has a fixed frequency and is continuous

[IEC 61000-2-13:2005]

3.8
(control) port

point at which a cable for the control signal is conne¢ted to the _equip

[IEC 60728-2:2002]

3.9
damped alternating (oscillatory) voltage
starting from a (negative or positive) cha@

evel and having damped sinusoidal
oscillation around the zero

[IEC 60060-3:2006]

3.10
differential moé ;b
voltage between a

[IEV 161-04-08]

of active conductors

prich exerts on any charged particle at rest a force F equal to the

product of £ and ¢electric charge ¢ of the particle:

F=gqE
where

F is the vector force acting on the particle in newtons;
q is the charge of the particle in coulombs;

E is the electric field in volts per metre.
[IEC 62209-1:2005]

3.12

electric field strength

magnitude of the electric field vector of an electromagnetic wave, or of a field created by an
electric charge distribution measured in volts per metre

[IEC 61000-4-23:2000]
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3.13

electromagnetic compatibility (EMC)

ability of an equipment or system to function satisfactorily in its electromagnetic environment
without introducing intolerable electromagnetic disturbances to anything in that environment

[IEV 161-01-07]

3.14

electromagnetic disturbance

any electromagnetic phenomenon which may degrade the performance of a device,
equipment or system, or adversely affect living or inert matter

[IEV 161-01-05]

3.15
electromagnetic environment
totality of electromagnetic phenomena existing at a given locatio

[IEV 161-01-01]

3.16

(electromagnetic) immunity (to a disturbance)
ability of a device, equipment or system to perfor ithout degradat
electromagnetic disturbance

in the presence of an

[IEV 161-01-20]

3.17
electromagnetic radiatio
phenomenon by which en
into space

[IEV 161-01-10]
3.18 :

electromagnetic

I %c omagnetic waves emanates from a source

ation of an electric charge characterized by oscillation of

transfer of electric charge between bodies of different electrostatic potential in proximity or
through direct contact

[IEV 161-01-22]

3.20
(EM surge) burst
sequence of a limited number of distinct pulses or an oscillation of limited duration

[IEV 161-02-07]

3.21

(enclosure) port

physical boundary of the apparatus which electromagnetic fields may radiate through or
impinge upon. The equipment case is normally considered the enclosure port

[IEC 61000-6-6:2003]
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3.22

EUT (equipment under test)

equipment under test can be a single unit or multiple units interconnected by cables, data
links, etc.

[IEC 61000-4-25:2001]

3.23

(functional earth) port

cable port other than signal, control or power port, intended for connection to earth for
purposes other than safety

[IEC 61000-6-6:2003]

3.24

harmonic components
components of the harmonic content as expressed in terms of
the Fourier series terms describing the periodic function

[IEC 62310-2:2006]

3.25

harmonic distortion

non-linear distortion characterized b
harmonically related to the desired &
expressed as a power (in decibels) relat

[IEC 60679-1, definition 3.2.30]

3.26
immunity test level
value of an influencing

[IEC 61000-4-21]

3.27

v-specified for an immunity test

any frequenc

3.28

r.m.s. value of the voltage on an electricity supply system specified as a boundary such that a
voltage dip in which the voltage on all phases falls below it is classified as a short interruption

[IEC 61000-2-8:2002]

3.29
magnetic field

vector quantity obtained at a given point by subtracting the magnetization M from the
magnetic flux density B divided by the magnetic constant (permeability) J7N

a=2_w

U

where

H is the magnetic field in amperes per metre;
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B is the magnetic flux density in teslas;
M is the magnetic constant (permeability) of the vacuum in henries per metre;

M is the magnetization in amperes per metre.
[IEC 62209-1:2005]

3.30

magnetic field strength

magnitude of the magnetic field vector of an electromagnetic wave, or the field produced by a
current flowing in a wire, loop antenna, etc

[IEC 61000-4-23:2000]

3.31
port
particular interface of the Equipment Under Test (EUT) with
environment

ectromiagnetic

[IEC 61000-4-12:2006]

Signal port

IEC 892/03

igure 1 >~ Examples of ports

3.32
(power) port
point at which~a ¢ Jet carrying the electrical power needed for the operation of
the equipmeR hye apparatus

3.33
pulse
transient waveform that usually rises to a peak value and then decays, or a similar waveform
that is an envelope of an oscillating waveform

[IEC 61000-2-13:2005]

3.34
radiated emissions
any wanted or unwanted emission from an electrical device

[IEC 61000-4-21:2003]

3.35
radiated susceptibility
susceptibility of a system to radiated electromagnetic fields

[IEC 61000-1-5:2004]



