IEC 60092-201:2019-09(en)

IEC 60092-201 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60092-201

INTERNATIONAL
STANDARD

Edition 5.0 2019-09

Electrical installations in ships —
Part 201: System design — General




IEC 60092-201 Ed.5.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 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
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 corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
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and withdrawn publications.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
once a month by email.

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: sales@iec.ch.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 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.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary

IEC 60092-201 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60092-201

Edition 5.0 2019-09

INTERNATIONAL
STANDARD

Electrical installations in ships —
Part 201: System design — General

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 47.020.60 ISBN 978-2-8322-7201-5

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

® Registered trademark of the International Electrotechnical Commission



IEC 60092-201 Ed.5.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 60092-201:2019 © IEC 2019

CONTENTS

O T T 1 I PP 5
LN I 2 1 1 L O 1 PN 7
1 1T o 1= S 8
2 NOrMative referENCES .. o 8
3 Terms and definitioNs ... 8
3.1 =Y a1 =Y PP 8
3.2 DiStribULION SY S M o s 10
3.3 DC systems of distribution ..o 11
3.4 AC systems of distribution............cooiiiii 11
3.5 Sources of electrical POWET ... .. 12

S T 1= A= 17 o 1= o1 £ PP 12
4.1 LT =Y o =T - ¥ S 12
4.2 Degrees Of ProteClioN. . ..o 13

D O S M S Ig N it e 14
5.1 (CT=T o T=Y = | PPN 14
5.2 System study and calculations ... 15
5.2.1 GBNEIAL L. s 15
5.2.2 Electrical 10ad StUAY ..o 15
5.2.3 Short-circuit calculations.........o.oiiiiii i 15
5.2.4 Protection and discrimination study ..........ccooiiiiiiiiii 15
5.2.5 Load flow calculations ... 16
5.2.6 Harmonic currents and voltage calculations ... 16

5.3 DOCUMENTAtION .. e 16
5.3.1 GBNEIAL .. 16
5.3.2 Apparatus desCription ... e 16
5.3.3 Principle single line diagram electrical power system............ccoooiiiiiiinnnenn. 17
5.3.4 (O XY= VTN Ve 1= To | -1 o PP 17
5.3.5 List of protection and fault discrimination settings............cc.cooiiis 17
5.3.6 (O3] (o0 [ e [ = Vo =1 .41 PP 17
5.3.7 FAT, HAT and SAT repPOrtS .o 17

6 Distribution SYStEMS oo 17
6.1 LT =Y o =T ¥ S 17
6.2 DC distribution SYStEMS ...iuiiii 18
6.2.1 Types of distribution systems.... ... 18
6.2.2 TN-S DC SYSIEIMS .ottt 19
6.2.3 T DO Sy S M it 20
6.2.4 DC VO AGES ettt 20

6.3 AC distribution SYSTEMS ... 21
6.3.1 Primary AC distribution Systems ... 21
6.3.2 Secondary AC distribution systems..........ccooiiiiiiiii 22
6.3.3 AC voltages and freQUENCIES ......cuuiiniiiiiii e 22
6.3.4 CoNrol VOITAGE .. 24

T SYSTEM AN NING .ot 24
7.1 (CT=T o T=Y = | PPN 24
7.2 Neutral earthing methods ... e 25

7.3 Generators and/or main distribution transformers operated in parallel................... 25



IEC 60092-201 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60092-201:2019 © IEC 2019 -3-

8

7.4 Earthing resistors, connection to hull/structure..............ccooiiiiiiiii i 26
Sources of electrical POWET ... . 27
8.1 Sources of electrical power for auxiliary ServiCes .........cc.covviviiiiiiiiiiiieeeeeee, 27
8.1.1 LY o= = | P 27
8.1.2 N = T e T =Y 0 41 o 29
8.1.3 OPIADIITY et 29
8.1.4 Load shedding and automatic restoration of power ..., 30
8.2 BUS-LIE DreaKers. .. e 30
8.3 Starting from a dead ship condition ... 31
8.4 Consequences of a busbar failure or a control system failure................................ 31
8.5 Additional source of electrical POWEr ...... .o 32
8.6 Emergency source of electrical POWETr ..o 32
Distribution system requUIremMents ... ... 32
9.1 LT a1 = PP 32
9.2 Distribution systems for electrically powered containers or temporary loads.......... 32
9.3 Methods of distribution...... ... 33
9.4 Balance Of 10@AS . ouiiii e 33
9.4.1 Balance of load on three-wire DC Systems..........ooiiiiiiiiiiiiii 33
9.4.2 Balance of loads in three- or four-wire AC systems..........ccccooiiiiiiiiiiiincnennn, 33
9.5 Final SUD-CIrCUITS ..o 33
9.5.1 GBNEIAL L. s 33
9.5.2 Final sub-circuits for lighting ..........coooiiiiii e, 33
9.5.3 Final sub-circuits for heating..........coooi i, 34
9.5.4 (070101 (o] I o7 1 (o] U | £ PP 34
9.6 SOCKE-OUL S e 35
9.7 Lighting CirCUITS ..ot e e e e e 35
9.8 Shore CONNECHIONS ..oeei e 36
9.8.1 Shore connection during doCKing ..o 36
9.8.2 Shore connections dUuring POrt .......oouiiiiiiii e 36
9.9 Electric and electrohydraulic steering gear...........coiiiiiiiiiin e 36
9.9.1 GBNEIAL ..t 36
9.9.2 1170 (0] 37
9.9.3 CIrCUIT dESIgN ot 37
9.9.4 Controls and iNdiCatioNs ........oiuiiiiiii e 38
9.9.5 S P AN A 0N e 39
9.9.6 COMMUNICATION ... 39
9.10  Navigation lIghts ... 39
9.11  Navigation installations ..o 39
9.12  Radio iNStallatioNs ... 39
9.13 Permanently installed bilge-pumps...... ..o 40
9.14  MOTOE CIFCUITS et ettt ea e 40
9.14 .1 Starting of MOTOrS ..o 40
9.14.2 Means of diSCONNECHION .. ... e 40
9.14.3 1Yo (o] =3 = U (= 40
S T T U T o= T =P 41
9.15.1 Discharge lamp luminaries of voltages above 250V ...........cooiiiiiiiiinnnns 41
9.15.2 Searchlights and arc [amps ... ... 41
9.16 Internal communication CIrCUITS ..... ..o e 41

9.16.1 V0ICE COMMUNICALION ...t e et e e e 41



IEC 60092-201 Ed.5.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 60092-201:2019 © IEC 2019

9.16.2 General emergency alarm System .........cooiiiiiiiiiiii 41

9.16.3 Engine-room telegraphs or similar deviCes...........ccoviiiiiiiiiiiiiii e, 41
O O o =P 41
(27 o] [T o | £=T o] 0 2 PPN 42
Figure 1 — TN-S Dl SY S oM oottt e e e 19
FIigure 2 — 1T DC SYSOIM oot e ettt e eaes 20
FIGUre 3 — 1T AC SY S M oottt et et e eas 21
Figure 4 — TN-S AC SY S OIM L.iuiiii e e e e e 22
Figure 5 — Typical ship generation and distribution system ... 28

Table 1 — Minimum requirements for the degree of protection (in accordance with

] SO0 o)A I oTo o [T 0T ) PP 13
Table 2 — Voltages for DC SYSteMIS . .uiiiiii e e 20
Table 3 — AC voltages and frequencies for ship's service systems of supply .......cccccovenennnnn. 23
Table 4 — Summary of principal features of the neutral earthing methods.............................. 26
Table 5 — Typical distribution of 10adS ... 28
Table 6 — Maximum number of lighting PoiNts ..o 33



IEC 60092-201 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60092-201:2019 © IEC 2019 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS -
Part 201: System design — General

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 60092-201 has been prepared by IEC technical committee 18:
Electrical installations of ships and of mobile and fixed offshore units.

This fifth edition cancels and replaces the fourth edition, published in 1994. It constitutes a
technical revision.

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

a)
b)
c)
d)
e)
f)

a new subclause regarding studies and calculations has been added;

a new subclause regarding documentation has been added;

the clause regarding distribution systems has been rewritten;

a clause regarding system earthing has been added,;

the clause regarding sources of electrical power has been rewritten;

the clause regarding distribution system requirements has been rewritten;
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g) the clause regarding cables has been deleted and transferred to IEC 60092-401;
h) a new subclause regarding electric and electrohydraulic steering gear has been added.

NOTE IEC 60092-204, Electrical installations in ships — Part 204: System design — Electric and electrohydraulic
steering gear, has been withdrawn.

The text of this International Standard is based on the following documents:

FDIS Report on voting
18/1673/FDIS 18/1674/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 60092 series, published under the general title Electrical
installations in ships, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

IEC 60092 (all parts) forms a series of international standards for electrical installations in
sea-going ships, incorporating good practice and co-ordinating as far as possible existing
rules.

These standards form a code of practical interpretation and amplification of the requirements
of the International Convention on Safety of Life at Sea, a guide for future regulations which
may be prepared and a statement of practice for use by shipowners, shipbuilders and
appropriate organizations.
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ELECTRICAL INSTALLATIONS IN SHIPS -

Part 201: System design — General

1 Scope

This document is applicable to the main features of system design of electrical installations
for use in ships.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60092-101, Electrical installations in ships — Part 101: Definitions and general
requirements

IEC 60092-202, Electrical installations in ships — Part 202: System design — Protection

IEC 60092-401, Electrical installations in ships — Part 401: Installation and test of completed
installation

IEC 60364-1, Low-voltage electrical installations — Part 1: Fundamental principles,
assessment of general characteristics, definitions

IEC/IEEE 80005 (all parts), Utility connections in port

IMO, International Convention for the Safety of Life at Sea (SOLAS):1974, consolidated
edition 2009

3 Terms and definitions
For the purpose of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1 General

3.11

dead ship

condition where the entire machinery installation, including the power supply, is out of
operation and where auxiliary services such as compressed air, starting current from batteries
etc., for bringing the main propulsion into operation and for the restoration of the main power
supply, are not available
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