This is a preview of "BS IEC 60092-501:201...". Click here to purchase the full version from the ANSI store.

BS IEC 60092-501:2013

Electrical installations
in ships

Part 501: Special features — Electric
propulsion plant

[
bSlo ..making excellence a habit’


https://webstore.ansi.org/Standards/BSI/BSIEC600925012013?source=preview

BS IEC 60092-501:2013 BRITISH STANDARD

This is a preview of "BS IEC 60092-501:201...". Click here to purchase the full version from the ANSI store.

This British Standard is the UK implementation of IEC 60092-501:2013. It
supersedes BS IEC 60092-501:2007 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Com-
mittee JPEL/18, Electrical installations of ships and of mobile and fixed
offshore units.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of
a contract. Users are responsible for its correct application.

© The British Standards Institution 2013.
Published by BSI Standards Limited 2013

ISBN 978 0 580 82074 8
ICS 47.020.60

Compliance with a British Standard cannot confer immunity from

legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 October 2013.

Amendments/corrigenda issued since publication

Date Text affected



https://webstore.ansi.org/Standards/BSI/BSIEC600925012013?source=preview

BS IEC 60092-501:2013

This is a preview of "BS IEC 60092-501:201...". Click here to purchase the full version from the ANSI store.

L=

INTERNATIONAL
STANDARD

Edition 5.0 2013-10

Electrical installations in ships —
Part 501: Special features — Electric propulsion plant

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X
ICS 47.020.60 ISBN 978-2-8322-1177-9

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

® Registered trademark of the International Electrotechnical Commission


https://webstore.ansi.org/Standards/BSI/BSIEC600925012013?source=preview

RS IEC ANN02-501:-2013

This is a preview of "BS IEC 60092-501:201...". Click here to purchase the full version from the ANSI store.

CONTENTS

FOREWORD ...ttt ettt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e anns 5
INTRODUGCTION ..ottt e e e e e et et e e e e et e ea e e et e e e e e an e e en e eneees 7
1 S ToTo] o 1Y PPN 8
2 NOIMALIVE TEFEIENCES ... e 8
3 Terms and definitions ... 9
S 121 L= o 11
4.1 Sy ST EM S gN ettt 11
411 GBNETAl e, 11
4.1.2 Design reqUIrEmMeNntS ... ..o 12
4.1.3 Blocking devices for shafts ..o 12
4.1.4 Special requirements for ships with only one propulsion motor ....... 12

4.1.5 Special requirements for ships with more than one propulsion
0T (0 PP 13
4.2 System respoNSIDIlITY ... 13
4.3 Torsional stress and torsional vibrations ... 13
4.4 Protection and operational stability ..o 13
4.5 Protection against moisture and condensate .............coooiiiiiiiiiii 14
4.6 EXCItatioN SYStemMS ..o 14
4.6.1 General reqUIremMeNntS ... 14
4.6.2 LT a1 =1 (o ] P 14
4.6.3 Propulsion MoOtOrs ... ... 15
4.7 Wires, cables, busbars, trunking systems...........coooi 15
5  Electromagnetic compatibility (EMC) and harmonic distortion ...............ccoooiiiiiinnn. 15
5.1 (7= a1 Y PPN 15
5.2 Total harmonic distortion, THD ... 15
5.3 Conducted and radiated RF emiSSIiONS ..o 15
6 P i MOV IS et e 16
6.1 General rEQUITEMENTS ... vt 16
6.2 Speed deviatioNs ... 16
6.3 Parallel operation ... ... 16
6.4 Regenerated energy from propeller.......cooviuiiiiiii i 16
7 BN A0 S ot 16
7.1 General rEQUITEMENTS ... e e 16
7.2 Bearing and [ubrication ....... ..o 17
7.2.1 GBNETAL e 17
7.2.2 SlEEVE DEAINGS . .u it 17
7.2.3 ROIEr DEAMINGS vt 17
7.3 L0 0011 0o PPN 17
7.4 PrOtE i ON e 18
7.5 LI S PP 18
8 Propulsion switChboards ... 18
8.1 (=Y 1Y - | PPN 18
8.2 TSt i e 18
9 PropUISION traNSTOIrMEIS . ... it 18
9.1 General rEQUITEMENTS ...t e 18

9.1.1 GENEIAL .. 18


https://webstore.ansi.org/Standards/BSI/BSIEC600925012013?source=preview

RS IEC ANN02-501:-2013

This is a preview of "BS IEC 60092-501:201...". Click here to purchase the full version from the ANSI store.

9.1.2 Degree of proteCtion ..o 19

9.2 (0 To] 112 T PP 19
9.2.1 Liquid cooled transformers..........oovuviiiiiiiicee e 19

9.2.2 Air cooled transformers. ... ... 19

9.2.3 Air forced/water cooled transformers ............ccoooiiiiiiiiiiii i 19

9.3 INStrumentation ... ..o e 19

9.4 PO B O ION e 19

9.5 I S 20

O O 0 o V=T (o < 20
10.1 LT o T=T = | 20
10.2 Design of semiconductor CONVEItOrs .........oiuuiiiiiiiiieie e 20
10.3 Cooling of semiconductor CONVEITOrS .....c.uiviiiii e 20
10.4 e o (=Y o3 { o o 21
10.5 1= PP 21

T1 HarmoOnNiC i EIING oo 21
12 PrOPUISION MO OIS .t e e ettt e e et e e et e e neens 22
121 General rEQUITEMENTS ... vt 22
12.2 Bearing and [ubrication ....... ..o 22
12.3 Cooling of propulsion MOTOIS........ciuiiiiiii e 22
12.4 Protection against moisture and condensate ............ccoooiiiiiiiii 22
12.5 e o (=Y o3 { o o 22
12.5.1 OVEICUITENT L.t 22

12.5.2 Overspeed of propulsion motors ..o, 23

12.6 1= PP 23
12.7 Short-circuit withstand capability ..o 23
12.8 Accessibility and facilities for repairs in Situ .............cocoiiiiiiiiiiiii i 23

13 Special requirements for podded driVes .........c.oiiiiiiiiii e 24
13.1 General rEQUITEMENTS ...t e 24
13.2 ST aF=T o 24
13.2.1 General reqUIremMeNntS ... 24

13.2.2 B AN S it 24

13.2.3 BilgES it 24

13.2.4 Fire alarm .o 25

13.2.5 ACCESSIDIE Areas .. .uiiiii i 25

13.3 Protection of the propulsion motor against internal fault................................... 25
13.4 AT UMY Lo 25
13.5 MOtOr SUPPIY TINES .o e 25
13.6 ST 11 o LT PP 25
13.6.1 GBNEIAl e 25

13.6.2 TS i 26

13.7 AZIMUEN AFIVE Lo 26
13.7 .1 General reqUIremMeNntS .. ... 26

13.7.2 Thrust azimuth angle ... 27

13.7.3 L7 0T 01§ o 27

13.7.4 Additional requirements on control stations for azimuth drives ........ 27

13.7.5 Additional start blocking criteria...........cooiiiiiii 27

1 7o o) (o] PSPPSR 28

14 1 GNBIAL. .. 28


https://webstore.ansi.org/Standards/BSI/BSIEC600925012013?source=preview

RS IEC ANN02-501:-2013

This is a preview of "BS IEC 60092-501:201...". Click here to purchase the full version from the ANSI store.

14.2 Power management system (PMS).......ooi 28
14.2.1 GBNETAL e 28

14.2.2 1= 28

14.3 Typical control configuration ... 28
14.4 Location of manoeuvring CONtrolS..........oiuiiiii e, 29
14.5 Main and local control stations ... 30
14.6 Measuring, indicating, control and monitoring equipment ................cccooiviiinn. 30
14.6.1 General reqUIremMeNntS .. ..o 30

14.6.2 At local control station ... 30

14.6.3 At (main) control station on the bridge ...........coooiiiiiiiiiii 31

14.6.4 At (main) control station in the engine control room ........................ 31

14.7 AVAIADITITY oo 31
14.8 SEArt DIOCKINGS .t e 32
14.9 Factory acceptance test (FAT) .o 32

ST I =Y £ T PP 32
15.1 (7= a1 Y P 32
15.2 N PrOCES S 1SS o 33
15.3 Factory acceptance test ... ..o 33
15.4 Dock and S€a trials .....cuuiuiii 33

G B T Yo U T o 0 1= o1 2= 14 o] o IR 34
Annex A (normative) Protection and alarm matriX ..o 35
A1 (7= a1 Y PPN 35

A.2 Protection and alarms ... ... 35

71 0] [ Yo = o1 4 1Y/ 44
Figure 1 — Typical equipment (configuration) for ships with one or two propellers ................. 12
Figure 2 — Typical control configuration ...........ccooiiiiiiiii e 29
Figure A.1 — Propulsion equipment with monitored items ...........coooiiiiiiiii i 35
Table A.1 — Protection and alarms, permanent excited motor (1 of 2)........cooviiiiiiiiiiiiiininnn. 36
Table A.2 — Protection and alarms, synchronous motor (1 0f 2) .......ccooiiiiiiiiiiiiieen 38
Table A.3 — Protection and alarms, asynchronous motor (1 of 2).........cccooiiiiiiiiiiiiiiiien, 40

Table A.4 — Protection and alarms, DC motor (1 0f 2) ....oouiiiii e 42


https://webstore.ansi.org/Standards/BSI/BSIEC600925012013?source=preview

RS IEC ANN02-501:-2013

This is a preview of "BS IEC 60092-501:201...". Click here to purchase the full version from the ANSI store.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS -

Part 501: Special features —
Electric propulsion plant

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

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 60092-501 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 2007. It constitutes a
technical revision.

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

a) requirements regarding system responsibility, electromagnetic compatibility (EMC),
harmonic distortion and filtering, special requirements for ships with propulsion motor(s)
and podded drives, and power management system (PMS);

b) overall technical review to update the standard according to general requirements and
referenced equipment standards.
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The text of this standard is based on the following documents:

FDIS Report on voting
18/1338/FDIS 18/1353/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 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 publication will remain unchanged until
the stability 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,

e withdrawn,

* replaced by a revised edition, or
« amended.

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

IEC 60092 forms a series of International Standards for electrical installations in sea-going
ships, incorporating good practice and coordinating, 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 501: Special features —
Electric propulsion plant

1 Scope

This part of IEC 60092 specifies requirements for all electric propulsion plants and gives the
specifications, system design, installation and testing of at least:

— generators and their prime movers;

— switchboards;

— transformers/reactors;

— semiconductor convertors;

— propulsion motors;

— excitation systems;

— control, monitoring and safety systems;

— wires, cables, busbars, trunking systems;

— harmonic filters.

Bow and stern thrusters intended as auxiliary steering devices, booster and take-home

devices, all auxiliary generating plants, and accumulator battery powered propulsion
machinery and equipment are excluded.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60034 (all parts), Rotating electrical machines

IEC 60034-1:2010, Rotating electrical machines — Part 1: Rating and performance
IEC 60076 (all parts), Power transformers

IEC 60092 (all parts), Electrical installations in ships

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 60092-301, Electrical installations in ships — Part 301: Equipment — Generators and
motors

IEC 60092-302, Electrical installations in ships — Part 302: Low-voltage switchgear and
controlgear assemblies
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