IEC 60533

Electrical and electronic installations in ships — Electromagnetic compatibility

(EMC) - Ships with a metallic hull

INTERNATIONAL
STANDARD

doys-2 SYN'TI era £doDy AJuo mataa1d - 0°¢ "PH ££509 DAl

(u®)80-6102:€€509 O3



IEC 60533 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 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

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

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 15
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 60 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 60533 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60533

Edition 3.0 2015-08

INTERNATIONAL
STANDARD

Electrical and electronic installations in ships — Electromagnetic compatibility
(EMC) - Ships with a metallic hull

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.100; 33.100.10; 47.020 ISBN 978-2-8322-2849-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



IEC 60533 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 60533:2015 © IEC 2015

CONTENTS

O T L @ T 3 PN 5
INTRODUGCTION ..ottt ettt et e et et e e e ea e e et e e et e e et e en e en e eneees 7
1 T e7e] o1 T PPN 8
2 NOIMAtIVE TEIEIENCES ... it 8
3 Terms and definitioNs ... 9
€ =Y T PP 14
5 EM C St Plan oo 15
5.1 O B IV e 15
5.2 Configuration of equipment under test (EUT) ..o 15
5.2.1 GENEIAI .. s 15
5.2.2 ASSEMDBIY OFf EUT Lo e 15
5.2.3 EUT interconnecting cables. ..o 15
524 AuXiliary eqQUIPMENT. ... e 15
5.2.5 Cabling and groUNding ........ce e 15
5.3 Test Pre-CoNAitiONINgG.....c.ooi e 16
5.3.1 Operational CoNItIONS .....iueiiiii e 16
5.3.2 Environmental conditions ..o 16
5.3.3 TSt SOIWAIE e 16
5.4 ACCEPIANCE CrtIIA. . e i e e e 16
5.5 Scope Of EMC teSHING ....iiiiii e 16
B EMIiSSIiON FeQUINEM EN S, o e 17
6.1 Conditions during the emission teStS ........ciiiiiiii 17
6.2 EmMiSSiON liMitS .o 19
6.2.1 GBNEIAl e 19
6.2.2 Emission limits for equipment installed in the deck and bridge zone................ 21

6.2.3 Emission limits for equipment installed in the general power distribution
{0 ] 1= S PPN 21

6.2.4 Emission limits for equipment installed in the special power distribution
0 1= T 22
T IMMUNILY FEQUITEMENES . ottt e 22
71 Conditions during the immunity teStS ..o 22
7.2 Minimum immunity reqUIremMents .. ..o 22
7.3 Sy S M @S PO S . e ittt 24
8  Testresults and test rePOrt ... 24
Annex A (informative) General EMC planning proCedures ...........covvuiiiiiiiiiiniiine e 25
A1 L0 =T Y= PP 25
A.2 LT TCY = [ o] o Tod Yo 1N ] f Y- PP 25
A.3 EMC Management.. ... e 25
A.3.1 GENEIAI .. s 25
A.3.2 Y (O Yo AV Yo VAo | o 1 o P 25
A.3.3 EMC management tasks ..o 26
A.3.4 ROUGN @NalYSiS ..o 26
A.3.5 EMC requirements for equipment ..o, 27
A.3.6 EMC interface agreementsS ... .....oouiiiiiiiiiii e 27
A.3.7 Installation recommendations ..o 27

A.3.8 Assessment of conformity with EMC regulations.................coooiiiiiiiiinnn, 27



IEC 60533 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60533:2015 © IEC 2015 -3-

A.3.9 Additional MEASUIES ... e 28

A4 FUILEMC @NalYSiS. ..ot e e 28
A4 LT =Y o= - | P 28
A.4.2 Electromagnetic interference matrix (EMI matrix) ..o, 28
A4.3 Collection of data ..o 28
A4.4 Data PrOCESSING e ittt 29
A.4.5 Completing the MatrixX ... 33
A.4.6 CalCUIAtIONS e 34
A47 Conclusions to be drawn from the matrix.............coo 34

A.5 Additional EMC MEaASUIES ... 34
A.51 LT =Y o= - | 34
A.5.2 Limitation of electromagnetic emission ...........cocoiiiiiiiiiiii e, 34
A.5.3 Limitation of electromagnetic influences ............cooooiiiiiiii 35

A.6 EM C S iNg e s 35
A.6.1 Equipment testing ..o 35
A.6.2 SYStEM 1S NG i 35
Annex B (informative) Mitigation guidelines ...... ..o 37
B.1 APPICADIITY ... 37
B.2 General teChniCal MEASUIES ... ciuiiiiiii e 37
B.2.1 GENEIAI .. 37
B.2.2 Equipment and installation groups......ccoouiiiiiiii 38
B.2.3 S A NG e 38
B.2.4 L€ o101 a o 11 o S PP 38
B.2.5 LO0F=1 o] L3N (o101 1] PP 40
B.2.6 Filtering and overvoltage protection. ... 42

B.3 Special measures for equipment groups A0 G ..o 44
B.3.1 GENEIAI .. s 44
B.3.2 MEaSUIES fOr GrOUD A e e e e e e 44
B.3.3 Measures fOr groUp B ... 45
B.3.4 Measures fOr groUp C ..o 46
B.3.5 Measures fOr groUp D ..o 47
B.3.6 Measures fOr groUp B 47
B.3.7 Measures for groUp F ... 49
B.3.8 Measures fOr groUP G ... 50

B.4 Organizational MEASUIES ........iin e e e e 51
B.4.1 ON-board OPEratioN .......c.iii e 51
B.4.2 MaintenanCe and M PAIN. .. ....oeie e 51
Annex C (informative) EMC test report .....ooniiniiii e 53
(27 o] [ToTe | =T o] o |V PPN 54
Figure 1 — EXamples for POrts ... e 13
Figure 2 — Schematic diagram of zones (EXamMPle).........oiuiiiiiiiii e 20
Figure A.1 — EMC analysis, flow chart ... 31
Figure A.2 — EMC analysis, EMI MatriX.......cccooiiiiiii e 32
Figure A.3 — EMC analysis, freQUENCY SUIMVEY ......c.uiiiiiiiiiii i 33
Figure A.4 — EMC analysis, [EVEl SUIVEY ......couiiiiiiiiie e 33

Table 1 — Equipment test mMatriX ... 18



IEC 60533 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 60533:2015 © IEC 2015

Table 2 — Emission limits (deck and bridge Zone) ........c.ooooiiiiiiiiii e, 21
Table 3 — Emission limits (general power distribution zone) ...........c.cooiiiiiiiiiiie, 22
Table 4 — Minimum immunity requirements for equipment................i, 23
Table A.1 — EMC-matrix, explanation of symbols ..o 34
Table B.1 — Signal types and cable categories ... 41



IEC 60533 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60533:2015 © IEC 2015 -5-

1)

2)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL AND ELECTRONIC INSTALLATIONS IN SHIPS -
ELECTROMAGNETIC COMPATIBILITY (EMC) -
SHIPS WITH A METALLIC HULL

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

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 60533 has been prepared by IEC technical committee 18: Electrical
installations of ships and of mobile and fixed offshore units.

This third edition cancels and replaces the second edition, published in 1999. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

Introduction has been supplemented,;

scope and title have been modified to limit the application of the standard to installations in
ships with metallic hulls only;

the normative references have been updated;
further explanation for in-situ testing has been given in 5.1;
numbering of CISPR-Standards in Tables 1, 2 and 3 has been updated;
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