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NSTRUMENTATION AND CONTROL IMPORTANT TO SAFETY -
IREMENTS FOR ELECTROMAGNETIC COMPATIBILITY TESTING

Oé FOREWORD

The Internatior@ectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elegtrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-o@on on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their*prgparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt |my participate in this preparatory work. International, governmental and non-
governmental organizati ising with the IEC also participate in this preparation. IEC collaborates closely
agzt?

with the International Org ion for Standardization (ISO) in accordance with conditions determined by
agreement between the two ations.

The formal decisions or agree ent?flEC on technical matters express, as nearly as possible, an international
consensus of opinion on the rel subjects since each technical committee has representation from all
interested IEC National Committee

Committees in that sense. While all r able efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot hel
misinterpretation by any end user.

IEC Publications have the form of rec@endations for international use and are accepted by IEC National
b

responsible for the way in which they are used or for any

In order to promote international uniformity; National Committees undertake to apply IEC Publications
transparently to the maximum extent possible 4 eir national and regional publications. Any divergence
between any IEC Publication and the correspon Ztional or regional publication shall be clearly indicated in

the latter.
*

IEC provides no marking procedure to indicate itsx oval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Pub@o

All users should ensure that they have the latest edition o @Jblication.

No liability shall attach to IEC or its directors, employees, ants or agents including individual experts and
members of its technical committees and IEC National Committegsafor any personal injury, property damage or
other damage of any nature whatsoever, whether direct or @t, or for costs (including legal fees) and
expenses arising out of the publication, use of, or relianc his IEC Publication or any other IEC
Publications.

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

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

International Standard IEC 62003 has been prepared by subcom 45A: Instrumentation
and control of nuclear facilities, of IEC technical committee 45: Nucle trumentation.

FDIS Report on voting

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

45A/725/FDIS 45A/732/RVD

Full information on the voting for the approval of this standard can be found in the rAA 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
tf%wata related to the specific publication. At this date, the publication will be

d by a revised edition, or

“r nfirmed,
. ' %r‘awn,
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INTRODUCTION

a))fchnical background, main issues and organisation of the standard

el;national Standard was prepared and based, to a very strong extent, on the current
fon of the IEC 61000 series for commercial equipment qualification for
netic interference (EMI) and radio-frequency interference (RFI).

It is inten at this standard be used by operators of NPPs (utilities), systems evaluators

and by lice s@

b) Situation %current standard in the structure of the SC 45A standard series

IEC 62003 is the thi evel SC 45A document dealing with the issue of qualification for
electromagnetic interf ce (EMI) and radio-frequency interference (RFI) applicable to I&C
systems important to s in nuclear facilities.

For more details on the ?&cture of the SC 45A standard series see item d) of this
introduction. /’

c) Recommendation and Iimmo regarding the application of this standard
;ar

It is important to note that this standard establishes no additional functional requirements for

safety systems but clarifies the crit be applied for qualification to EMI/RFI from the
commercial standards. /‘
Aspects for which special requirements and r mendations have been produced, are:

1) IEC 61000 series with specific quaIifications@uclear applications around the world;

2) regulatory interpretations for requirements on I% qualification necessary and types of
recommended testing to address all potential e mental stressors, related to this type

of qualification;
3) IEC 61000-6-2, Electromagnetic compatibility (EMQ Part 6-2: Generic Standards —
Immunity for industrial environments addresses@ uirements for all industrial
environments while this standard addresses environmené nuclear facilities specifically.

d) Description of the structure of the SC 45A standard se@
other IEC documents and other bodies documents (IAE

nd relationships with

The top-level document of the IEC SC 45A standard series is IEC
requirements for I&C systems and equipment that are used to perfor ctions important to
safety in NPPs. IEC 61513 structures the IEC SC 45A standard series. é/

. It provides general

IEC 61513 refers directly to other IEC SC 45A standards for generalé s related to
categorization of functions and classification of systems, qualification, separeﬂ@of systems,
defence against common cause failure, software aspects of computer-Based systems,
hardware aspects of computer-based systems, and control room design. Th tandards
referenced directly at this second level should be considered together with IEC §1518 as a
consistent document set.

At a third level, IEC SC 45A standards not directly referenced by IEC 61513 are star&S}s
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
I%SOSA, 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
. Jn this framework, IEC 60880 and IEC 62138 correspond to IEC 61508-3 for the
plication sector.

IEC 61513 ers to 1ISO as well as to IAEA 50-C-QA (now replaced by IAEA GS-R-3) for
topics rel 0 quality assurance (QA).

The IEC SC ﬁﬁtandards series consistently implements and details the principles and
basic safety as rovided in the IAEA code on the safety of NPPs and in the IAEA safety
series, in particul Requirements NS-R-1, establishing safety requirements related to the
design of Nuclear Plants, and the Safety Guide NS-G-1.3 dealing with instrumentation
and control system$ ifiportant to safety in Nuclear Power Plants. The terminology and
definitions used by SC @standards are consistent with those used by the IAEA.
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NUCLEAR POWER PLANTS -
INSTRUMENTATION AND CONTROL IMPORTANT TO SAFETY -
QUIREMENTS FOR ELECTROMAGNETIC COMPATIBILITY TESTING

5.

1 Scope
This Internat | Standard establishes requirements for electromagnetic compatibility testing
of instrument and control equipment supplied for use in systems important to safety at

nuclear power ts. The standard lists the applicable IEC standards (principally the
IEC 61000 serie %ich define the general test methods, and provides the necessary

application-specific meters and criteria to ensure that nuclear safety requirements are

met.
The normative part of thi dard is limited to the testing of equipment prior to installation in
a nuclear power plant t monstrate immunity to electromagnetic disturbances. This

document includes informafive annexes which provide additional guidance and describes
approaches to maintaining elecﬂ@agnetic compatibility for installed equipment.

2 Normative references @

The following referenced documents@ispensable for the application of this document.
For dated references, only the edition cit plies. For undated references, the latest edition
of the referenced document (including any& dments) applies.

*

IEC 61000-4-2:2001, Electromagnetic comp
measurement techniques — Electrostatic dischar

ility (EMC) - Part 4-2: Testing and
munity test

IEC 61000-4-3:2008, Electromagnetic compatibili (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency@rcmagneﬁc field immunity test

IEC 61000-4-4:2004, Electromagnetic compatibility (@ — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immupity test

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

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

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

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

IEC 61000-4-10, Electromagnetic compatibility (EMC) — Part 4-10: Testing and measur@ﬂ
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



62003 © IEC:2009 -9-

IEC 61000-4-12:2006, Electromagnetic compatibility (EMC) - Part 4-12: Testing and
measurement techniques — Ring wave immunity test

IE 000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing and
easdrements techniques — Harmonics and interharmonics including mains signalling at a.c.
powe #t, low frequency immunity tests

IEC 61800-4-14, Electromagnetic compatibility (EMC) — Part 4-14: Testing and measurement
technique@ltage fluctuation immunity test

techniques — Test for immunity to conducted, common mode disturbances in the frequency
range O Hz to 1

IEC 61000-4@% électromagnetic compatibility (EMC) — Part 4-16: Testing and measurement

IEC 61000-4-28, El@nagneﬁc compatibility (EMC) — Part 4-28: Testing and measurement
techniques — Variatio wer frequency, immunity test

CISPR 11, Industrial,Q tific and medical (ISM) radio-frequency equipment -—
Electromagnetic disturbancsélearacteristics — Limits and methods of measurement

Ve

CISPR 22, Information technolo&S\equipment — Radio disturbance characteristics — Limits and
methods of measurement

3 Terms and definitions /O/‘

For the purposes of this document, the foll E terms and definitions are applicable.
*

Definitions and terms that can be found in th International Electrotechnical Vocabulary
(IEV) and IEC standards have their sources \j ated in brackets []. Any unreferenced
definitions and terms are related to the nuclear equipment area and specific to this
standard.

o3

acceptance criteria
specified bounds on the value of a functional indicator or gén@ition indicator used to assess
the ability of a structure, system or component to perform its fgn function

[IAEA Safety Glossary:2007] ”~

%

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

[IEC 61000-6-2:2005] 6
3.3 }

common mode voltage
mean of the phasor voltages appearing between each conductor and a specified, réfepence,
usually earth or frame L

[IEV 161-04-09] d\

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]





