IEC 61892-3:2007(E)

IEC IEC 61892-3

Edition 2.0 2007-11

INTERNATIONAL
STANDARD

Mobil¢ and fixed offshore units
Part 3] Equipment



https://iecnorm.com/api/?name=d1ca48754677c5a60c366b6ccaee928d

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 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.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: wwweeeh

About the IEC

The Interfational Electrotechnical Commission (IEC) is the leading global orgapizatign tf publishes
Internatiopal Standards for all electrical, electronic and related technologies.

About IEC publications

The technjcal content of IEC publications is kept under constant review-by B & make slre that yol have the
latest editfon, a corrigenda or an amendment might have been publisied.

= Cataloglue of IEC publications: www.iec.ch/searchpub
The IEC op-line Catalogue enables you to search by a variety of i
It also givés information on projects, withdrawn an ‘ t

mittee,...).

" |EC Jus}t Published: www.iec.ch/online _news/justpu
Stay up td date on all new IEC publications. Just i i gl new publications released| Available
on-line anf also by email.

" Electrogedia: www.electropedia.org
The world|s leading online dictionary of electronic\and i taining more than 20 000 terms and definitions
in English| and French, with equi i Iso known as the International Electrotechnical
Vocabulary online.

® Custompr Service Centre: jnww.ieg. t
If you wish to give us your feedbagk™n this, puklicati

Centre F or contact ys:
Email: csd@iec.ch
Tel.: +41 22 919 02 1

Fax: +41 22 919 03 00 %

d further assistance, please visit the Customgr Service



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
https://iecnorm.com/api/?name=d1ca48754677c5a60c366b6ccaee928d

IEC IEC 61892-3

Edition 2.0 2007-11

INTERNATIONAL
STANDARD

(o

2ctrical 'nQ%‘?yl\sZ
&

Mobile¢ and fixed offshore units
Part 3] Equipment

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE XA

ICS 47.020.60

ISBN 2-8318-9391-7


https://iecnorm.com/api/?name=d1ca48754677c5a60c366b6ccaee928d

-2- 61892-3 © IEC:2007(E)

CONTENTS

O L L @ 1 I PP 5
LN O 75 1 L@ N 1 ] 7
RS o o Y o = Y 8
2 NOMMaAtIVE FEIEIENCES ... e 8
3 Terms and definitions ... 10
N € 1= a1 = I =T [ ] =T 4 1= o) € 13

4.1 nngrnn of prnfnr\ﬁnn

4.2 Service CONAitiONS ....oouiiiiiiiiiiii e N e e

4.3 Temperature MiSe ....cooi i NN e e oL |

4.4]1 Nameplates and labels .........ccocooiiiiiiii e GG TN N
5 Gernerators and motors........coooiiiiiiiiiiiiiii o NN R AN N

51 General...ccoooiiiiiiii NG e YN Y

5.2| Voltage regulation of generators

5.3| Generators for special purposes

5.4| Parallel operation of general service generatofs

5.5| Mechanical features (genera

5.6| Lubrication (generators and

5.7 Prime movers ........cocoooiiiii NG e NGt

5.8 Cyclicirregularity ............oo.fviii NG D

5.9 Lubrication (primg

510 RUNNING SPEEAS .. N fr e N N et el o2 e enet e ene e e ene e e e e ea e e ea e eneaeeneeeeneanens

5.11 Testing.......
6 Transformers for p

6.1 Gene@....

6.2 Winding a

6.3

6.4

6.5

6.6

6.7
7  Swi

7.1

VAV N O Y TR Y A Te TR T PPt

7.3 Low-voltage switchgear and controlgear assemblies ...........ccccoeiiiiiiiiiiiic e, 20

7.4 Switchgear and controlgear in the range above 1 kV up to and including

B8 KV e e 25

7.5 Instruments for assemblies ... .. ... 26
8  SemMICONAUCION CONVEITOIS ...uiiitiii ittt e e e e 28

S T € T= o = - | P 28

G T2 1 1 (=1 o o F= LIV 1o o P 28

8.3  Co0liNg arrangemeENtS ... i 28

8.4  ACCESSIDIIY oo 28

8.5  Service CONAItIONS ... e 29

8.6  APPICALION Lo 29

A B = o = T 4 I T PRSPPI 29


https://iecnorm.com/api/?name=d1ca48754677c5a60c366b6ccaee928d

61892-3 © IEC:2007(E) -3-

10

11

12

13

14

15

8.8

(07eY 0NV 2= (o B (R 1A 3 10T 1 0 1 1=] T 29

Secondary cells and batteries. ... ..ot 30

9.1
9.2
9.3
9.4

LY o V=T = 30
TYPES Of DaAtEIIES..ce i 30
Charging facCilities. .. ..o 30
Ventilation of secondary battery compartments .............cocoiiiii 30

I 1o o T 10 = 11 =< 31

10.1
10.2
10.3

10.
10.
10.
10.71
10.8

Hegting and cooking appliances

13.4

P General requirements..........coooooiiiiinn e e O N L

P Construction
Communication........{... 00 /o 0 NGy

TN (o YA Yo LT Y01 0]~ N o N N
{ Exter icafi T
Internal oM MURIEA ORI 1 N 2 e er ettt ettt

Discharge lamp luminaires operating at voltages below 250
Discharge lamp luminaires operating at voltages above 250
Searchlights and arc [amps ........cooooviiii NGO e NG Y
Portable Iuminaires ... N e e R e NG e

General ..o N NN N Y

Special requirements for galley applia

General ... NG

(CT=Y aT=T = I D N T e S N

S T I 1= o =T = | N R 38
15,2 GENETal TEQUITEIMIEIITS ..o oo oo er s sresa e sea e se e srnearesareearaesear e aresrenaneaeneen 38
15.3 Environmental and supply conditions and testing.............ccooviiiiniinincin 38
15,4 AQJUSTMENES Lo e 46
15.5  ACCESSIDIlILY v 46
15.6  RePIACEMENT .. e 46
15.7  Non-interchangeability ... ..o 46
18,8 GO0 NG @Ittt 47
15.9 Mechanical load 0N CONNECIOIS......iuuiii e 47
15.10 Mechanical features of cabinets ... 47
15.11 Shock and vibration absorbers ..o 47
15,12 INterNal WilING . oo e 47
15.13 Cable CONNECHIONS ..o e 47
15.14 Rodent ProteCtioN ....ie e 47


https://iecnorm.com/api/?name=d1ca48754677c5a60c366b6ccaee928d

—4 - 61892-3 © IEC:2007(E)

S T S TS =T o T o 47
15.16 Computer-based SyStemS ..o 48
LG ol ot =T 1Yo = PP 51
TB.1  GBNEIAl et anns 51
16,2 ENCIOSUIES et 51
16,3 SWITCNES Lot e 51
16.4 Socket outlets and PIUGS ....iviiiii 51
Annex A (informative) Alternative method of power generation ...............ccooiiiinn, 53

Bibliogr

Figure A
and pow

Figure /
Figure A
Figure A

Table 1
Table 2
Table 3
Table 4



https://iecnorm.com/api/?name=d1ca48754677c5a60c366b6ccaee928d

61892-3 © IEC:2007(E) -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 3: Equipment

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizati pmprising
all ndtional i i i i . j i promote
interngtional co-operation on all questions concerning standardization in the electf\ ic[fields. To
this epd and in addition to other activities, i i d ) i ifications,
Technlical Reports, Publicly Available Specifications (PAS) and Guides (R 3 >as “IEC
Publi tion(s)“) Their preparation is entrusted to technical committees; a nterested
in th S ¢ and non-
goverpmental organizations liaising with the IEC also participate in jh iON bs closely
with the International Organization for Standardization (ISO) in gccordange With"conditions detefmined by
agreenent between the two organizations

2) The fdrmal decisions or agreements of IEC on technical matte . 3 ernational
consehsus of opinion on the relevant subjects since eac z from all
interested IEC National Committees

3) IEC National
Com nt of IEC
Publi r for any

4) In order to promote international uniformify, IEC_NationaNCominittees undertake to apply IEC Pdblications
transpgarently to the maximum extent poss§ible i i i icati . vergence
between any IEC Publicatiopahd the e ing i g i icati indicated in

e for any

7) No liapility shall t i , i ing indivi perts and
mem i 3 EC ational Committees for any personal injury property damage or
other |[damage of e ees) and
expen isi bther |IEC

Publig

8) Attent ications is
indisp

9) Attent bubject of
paten

Internat iftee 18:

Electricglinstallations of ships and of mobile and fixed offshore units.

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

This edition includes the following significant technical changes with respect to the previous
edition:
a) the requirement to d.c. generators has been deleted,;

b) detailed requirements to testing of machines have been deleted. Reference is made to the
IEC 60034 series;

c) requirement to switchgear and controlgear has been rewritten, based on updated
IEC 60439 and the IEC 62271 series;

d) requirement to Control and instrumentation has been rewritten, based on updated
IEC 60092-504.
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The text of this standard is based on the following documents:

FDIS Report on voting
18/1064/FDIS 18/1070/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 61892 series, under the general title Mobile and fixed offshore

units — Electrical installations, can be found on the IEC website.

The committee has decided that the contents of this publication will
the maiptenance result date indicated on the IEC web site under
the datd related to the specific publication. At this date, the publicat

* recopfirmed,

* withdrawn,

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

A bilingtial version of this publication may be iss

ded until
igc.ch" in
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INTRODUCTION

IEC 61892 forms a series of International Standards intended to enable safety in the design,
selection, installation, maintenance and use of electrical equipment for the generation,
storage, distribution and utilisation of electrical energy for all purposes in offshore units which
are being used for the purpose of exploration or exploitation of petroleum resources.

This part of IEC 61892 also incorporates and co-ordinates, as far as possible, existing rules
and forms a code of interpretation, where applicable, of the requirements of the International
Maritime Organisation, a guide for future regulations which may be prepared and a statement
of practice for offshore unit owners, constructors and appropriate organisations.

This standard is based on equipment and practices which are in current-use but it is not
intended in any way to impede development of new or improved techniques.

The ultimate aim has been to produce a set of International Sta s exclusively for the

offshorg petroleum industry.
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MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 3: Equipment

1 Scope

This part of IEC 61892 contams prowsmns for eIectncaI equment in moblle and fixed

offshore ns and
exposeq Iocatlon single buoy moormgs used in the offshore petroleu mdust drilling,
process|

This standard applies to equipment in all installations, whethe pgrm : >porary,
transportable or hand-held, to a.c. installations up to and/inciu nd d.c.
installatjons up to and including 750 V (a.c. and d.c. voltages are \

This stgndard gives requirements to equipment, which i itiona he requiremept given
in the product standard for the relevant equipment.

This standard does not apply to the electrical installatiops/in 0O d for medical purposes
or in tarkers. 6
2 Normative references

The follpwing referenced documents & or the application of this document.

For datgd references, only t edition
of the referenced docum
CISPR [16 (all parts), paratus

and methods

IEC 60034 (all p@,
IEC 600
IEC 600
IEC 600

IEC 600
IEC 600

IEC 6007651:2000, Power transformers — Part 1: General

IEC 60076-5:2006, Power transformers — Part 5: Ability to withstand short circuit
IEC 60076-11:2004, Power transformers — Part 11: Dry-type transformers
IEC 60092 (all parts), Electrical installations in ships

IEC 60146-1-1:1991, Semiconductor converters — General requirements and line commutated
convertors — Part 1-1: Specifications of basic requirements

IEC 60146-1-2:1991, Semiconductor converters — General requirements and line commutated
convertors — Part 1-2: Application guide

IEC 60146-1-3:1991, Semiconductor converters — General requirements and line commutated
convertors — Part 1-3: Transformers and reactors

IEC 60146-2:1999, Semiconductor converters — Part 2: Self-commutated semicondutor
converters including direct d.c. converters
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IEC 60282 (all parts), High-voltage fuses
IEC 60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes
IEC 60331 (all parts), Tests for electric cables under fire conditions — Circuit integrity

IEC 60332-1-2:2004, Tests on electric and optical fibre cables under fire conditions —
Part 1-2: Test for vertical flame propagation for a single insulated wire or cable — Procedure
for 1 kW premixed flame

IEC 60439 (all parts), Low-voltage switchgear and controlgear assemblies

IEC 60439-1:2004, Low-voltage switchgear and controlgear assemblies — Part 1. Type-tested
and partially type-tested assemblies

IEC 605929:2001, Degrees of protection provided by enclosures (IP Code

IEC 60933:1999, Electromagnetic compatibility — Electrical and ions in
ships

IEC 60865-1:1993, Short-circuit currents — Calculation of effs itions and
calculatjon methods

IEC 60884 (all parts), Plugs and socket-outlets for house 3 k \ULPOSES

IEC 60896-11:2002, Stationary lead-acid batteries$ General
requirements and methods of tests

IEC 60896-21:2004, Stationary lead- ethods
of test

IEC 60896-22:2004, Stationary lead- fypes —
Requirejments

IEC 609D6 (all parts), IEC ; oses
IEC 60945:2002, Mariti igation fo)s: unication equipment and systems —| General
requirements — ‘ j { est results

IEC 609#7-3:1999; ’ j and controlgear — Part 3: Switches, disconnectors,
switch-djsconnectors<ana ing i

IEC 610D0-4-2:1995, Elex y ic Compatibility (EMC) — Part 4-2: Testing and meadurement
techniques — 1

IEC 610D0 ) Necttomagnetic compatibility (EMC) — Part 4-3: Testing and meagurement
techniqUe I iosfrequency, electromagnetic field immunity test

IEC 610D0-4-4 Klectromagnetic compatibility (EMC) — Part 4-4: Testing and meadqurement
techniqyes~—Electrisalfast transient/burst immunity test

IEC 61000-4-5-2605,Ffectromagretic_compatibifity e )—="Part=4=5—Testing ardmeasurement

techniques — Surge immunity test

IEC 61000-4-6:2003, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields2

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunuty tests

IEC 61097 (all parts), Global maritime distress and safety system (GMDSS)

IEC 61131 (all parts), Programmable controllers

1 A consolidated edition (1.2), published in 2001, exists including IEC 61000-4-2 (1995), its Amendment 1 (1998)
and its Amendment 2 (2000).

2 A consolidated edition (2.2), published in 2006, exists including IEC 61000-4-2 (2003), its Amendment 1 (2004)
and its Amendment 2 (2005).
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IEC 61800 (all parts), Adjustable speed electrical power drive systems

IEC 61892-1, Mobile and fixed offshore units — Electrical installations — Part 1: General
requirements and conditions

IEC 61892-2, Mobile and fixed offshore units — Electrical installations — Part 2: System design
IEC 61892-4, Mobile and fixed offshore units — Electrical installations — Part 4: Cables

IEC 61892-5, Mobile and fixed offshore units — Electrical installations — Part 5: Mobile units
IEC 61892-6, Mobile and fixed offshore units — Electrical installations — Part 6: Installation

IEC 61892-7, Mobile and fixed offshore units — Electrical installations — Part 7: Hazardous
areas

IEC 62040 (all parts), Uninterruptible power systems (UPS)
IEC 62271 (all parts), High-voltage switchgear and controlgear

IEC 62471-100:2001, High-voltage switchgear and controlgé
alternating-current circuit-breakers

IEC 622
disconn

IEC 622
switchgg

IEC 622
switchge

ISO 65
based 4

IMO Co

tvoltage

-current

-anclosed
Vv

-aénclosed
"4

mputer-

3 Ter

For the
IEC 618

through

3.1
appropfi
governn omply
3.2
computer-ba
system [that\consi f one or more programmable electronic devices with the connjections,
periphefalsvand software necessary to automatically carry out specified functions

NOTE The following types of programmable devices could form part of a computer system: mainframe, mini-
computer, micro-computer, programmable logic controller.

3.3

convertor

a set of equipment, static or rotating, to convert one type of electric current to another type,
different in nature, voltage and/or frequency

3.4

distribution board

switchgear or controlgear assembly for the control and distribution of electrical power to final
subcircuits

3.5
double insulation
insulation comprising both basic insulation and supplementary insulation
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3.6

electric surface heating

heat generated in the surface layer of a body to be heated by electrical means in order to
raise or maintain its temperature

3.7

electric surface heating device

resistive or skin effect device designed to produce a defined output at a declared voltage and
temperature, and terminated in a manner suitable for connection to the electricity supply

3.8

electric surface heating systems
system of electric surface heating devices together with any controls, thegmal insulation and
protectiye cladding designed to meet a specified electric surface heating r, quirm

3.9
electromagnetic compatibility EMC

ability of an equipment or system to function satisfactorily in its/elect
without jntroducing intolerable electromagnetic disturbances to i

ifonment
ment

3.10
emergency switchboard
switchgear and controlgear assembly which is norma
which, ih the event of failure of the main electric , is directly gupplied
by the ¢mergency source of electrical power @ eurce of emergency power
and is intended to distribute and co gy to/the €mergency servicepg for all
electrical consumers essential to the “safe 3 coniractors, visitors and [the unit

ain switchbgard but

3.1
expert system
intelligept knowledge-bas ~ dAo solve a problem using information that

3.12
extra-lgw volta
voltage | which does r.m.s. between conductors, or betwgen any
conduct irce ated from the supply by means such as safety isolating
transfor - parate windings; a voltage which does not exceg¢d 50 V
d.c. bet efween any conductor and earth, in a circuit which is fisolated
from hig

NOTE 1
surroundi

given to the reduction of the limit of 50 V under certain conditions, such as wet
seas or powerful water jets where direct contact with live parts is involved.

NOTE 2 limit should not be exceeded, either at full load or no load, but it is assumed, for thge purpose
of this definition;’that a ransformer or convertor is operated at its rated supply voltage.

NOTE 3 Unformation-aboutp+ot tion by avtra low vyaltana 1o alvan n IEC anN2ad 4 41
HHHeH Ao BoHtPp+ot HOHB Ha—rew—ertage— e T

3.13

heating cable

cable, with or without a shield or a metallic sheath, intended to give off heat for heating
purposes

3.14
invertor
convertor for conversion from d.c. to a.c.

3.15

low-voltage switchgear and controlgear assemblies

combination of one or more low-voltage switching devices together with associated control,
measuring, signalling, protective, regulation equipment, etc., completely assembled under the
responsibility of the manufacturer with all the internal electrical and mechanical inter-
connections and structural parts
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3.16

main switchboard

switchgear and controlgear assembly which is directly supplied by the main source of
electrical power and is intended to distribute and control electrical energy to the unit's
services

3.17
non-type-tested low-voltage switchgear and controlgear assemblies NTTA
low-voltage switchgear and controlgear assembly which does not belong to 3.18 or 3.27

3.18
partially type-tested low-voltage switchgear and controlgear assemblies PTTA

low-voltage switchgear and controlgear assembly, containing both type-tested and non-type-
tested drrangements provided that the latter are derived (e.g. by calculatipn) frb%a—tested

arrangements which have complied with the relevant tests

3.19
rectifier
convertor for conversion of a.c. to d.c.

3.20
reinforg¢ed insulation
single inpsulation system applied to live parts, whicl/ provides\a deg ion|against
electric i relevant
IEC stapdard

NOTE T
comprise
3.21

resistivie device
electric surface heating devite of ej i t type

e. It may

3.22

(secondary) cell (Syn|. (re
an assembly of S
3.23
section

switchg
power t

Dattery

for controlling and distributing the supply of electrical
distribution boards or final subcircuits

3.24

semico
device i aracteristics are due to the flow of charge carriers within|a semi-
conduct

3.25
skin effect device
electric surface heating device of the skin effect heater type

3.26

software

program, procedures and associated documentation pertaining to the operation of a computer
system and including both the application (user) program and the operating system (firmware)
program

3.27

type-tested low-voltage switchgear and controlgear assembly TTA

low-voltage switchgear and controlgear assembly conforming to an established type or system
without deviations likely to significantly influence the performance from the typical assembly
verified to be in accordance with this standard
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3.28

valve-regulated battery cell

a secondary cell which is closed under normal conditions but which has an arrangement
which allows the escape of gas if the internal pressure exceeds a predetermined value. The
cell cannot normally receive addition to the electrolyte

3.29

vented (secondary) battery cell (Syn. open (secondary) cell)

a secondary cell having a cover provided with an opening through which gaseous products
may escape

NOTE The opening may be fitted with a venting system.

3.30
gastighit sealed (secondary) cell
a secondary cell which remains closed and does not release eit

d when
may be
equipped with a safety device to prevent dangerously high interna ) | does
not require addition to the electrolyte and is designed to operg its i its|original
sealed gtate

4 General requirements

4.1 Depgree of protection

Degree [of protection for electrical equipment shg IEC 61892-2.

4.2 Sefvice conditions

The normal environmental conditions sha i C 61892-1. Other environmental
conditio the user if required, for example for

4.3 Temperature rise

Temperpture rise sh he relevant product standard, takjng into

considefation th d toin IEC 61892-1.
NOTE When a rotati ach i grnnected to, a supply system with harmonic distortion, the rating of the
machine 4 S ing_effect of the harmonic loading.

4.4 Na
Each unit a bly shall have nameplates clearly and indelibly marHed with
the data
Warning rovided in all location where necessary to warn pergonal of
potentig

All nampplates and>abels shall be engraved on plastic-laminated material and secufed with

non-corkodible screws or rivets-—Adhesive or self-tapning screws-are unacceptable
Ll AR g

5 Generators and motors

5.1 General

The provisions of this clause are applicable to all rotating machines rated at 750 W or more
for use in offshore units. It also applies to excitation machines and includes relevant
requirements for prime-mover driving generators. Requirements particular to electrical
propulsion machines are given in IEC 61892-5.

All electrical machines shall comply with the relevant requirements of IEC 60034-1 and also
with the additional requirements included in this standard.

The duty types shall be in accordance with 60034-1.

When the duty is not declared, the manufacturer shall assume that duty shall be type S1
(continuous running duty) for generators and motors.
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5.2 Voltage regulation of generators
5.2.1 General

The inherent voltage regulation of a general service generator shall be designed in relation to
the speed regulation and governing of the prime movers as outlined below.

NOTE "General service" means that supplying motors and other consumers are a part of the normal distribution
system of the unit. Consumers such as propulsion motors and other special consumers, for which other governing
characteristics can be accepted or are required, are not considered part of the general service.

5.2.2 DC generators

The use of standard pattern of DC generators in mobile and fixed offshore unit is very limited,
general reference is made to the 60092 series.

5.2.3 AIC generators

The exgitation system of a.c. generators rated 50 kW and above
shall algo comply with the requirements given below.

coraplying\yith 5.5,

5.2.3.1 |Steady conditions: tolerance of voltage and waveform

Each alfc. generator for general service driven by its pr| - governor [charac-
teristics|comply with 5.8.2, shaII be prowded with an excitatio capabte of maintaining

the volt )etween
zero an 5 % for
emergency sets (see 5.2.3.4).

When the generator is driven at rated speed i metrical
load, th¢ sl

e totallharmonic distortion: 5 %

e single harmonic:

NOTE A gy be less

than the rpted value, and thjat\this ca

5.2.3.2 Transi@
When the generato

peed, giving its rated voltage, and is subject to a

sudden 3 in the limits of a specified current and power factor,
the volta por exceed 120 % of the rated voltage.
The vol age 2l then be restored to within £3 % of the rated voltage|, for the

main g¢ \ ore than 1,5 s. For emergency sets these values may be

In the f pre ise information concerning the maximum values of the suddep loads,
the follgwing-conditigns shall be assumed: 60 % of the rated current with a power factor of
between 0.4 lagging and 0 to be thrown on with the generator running at no load, and then
withdrawn after steady-state conditions have been reached.

NOTE 1 Voltage regulation under transient conditions should be verified with all components as in normal
operation (e.g. prime mover, generator and voltage regulator).

NOTE 2 To achieve satisfactory performance on board a unit, the governor of the prime-mover must restore the
speed to a steady state within the limits specified in 5.8.2 in not more than 3 s.

5.2.3.3 Steady short-circuit conditions

Under short circuit conditions on the generator, it may be necessary to sustain a minimum
value of current (after the transient disturbance has ceased ) for a sufficient time to ensure
operation of the system’s protecting devices. Sustained short circuit current is attained by an
excitation system designed to provide a specific value of short circuit current. The value of
sustained short circuit current shall be decided in agreement between purchaser and
manufacturer.
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NOTE 1 For instance a current of at least three times its rated value for a duration of up to 2 s, unless protection
selectivity conditions exist which allow a shorter duration and provided that, in any case, the safety of the
installation is ensured, is acceptable.

NOTE 2 Sustained short circuit current is not necessary in cases where special relaying or other designs or
means are employed to otherwise achieve selective protection.

5.2.3.4 Emergency generators

Emergency generator sets which are required to meet the same general requirements as in
5.2.3.2 need only maintain the steady-state voltage within 3,5 %, and during transient
conditions to recover their voltage within 4 % in not more than 5 s.

5.3 Generators for special purposes

voltage
charactgristics as are required.

5.3.2 AC generators

Special 50 kVA,
togethe d upon
betweer
5.4 Pa
5.4.1 R
When a nerating
sets sha 2 an 10 %
of the rated output of the largest machina ) y e where
this valy
NOTE T Bcillations
and insta

5.4.2 L
For a.c| gener prime-
movers |shall b on any

generat|ng set doeg i om its proportionate share of the total load by more
than 15(% of th y i rgest machine, or more than 25 % of the rating of the
individupl machine

The facjliti jasting the governor at normal frequency shall be sufficiently accurate to
permit & i adjustrment of the load on the engine not exceeding 5 % of the rated load
(see alg|

NOTE |It|is agsumedtkthat the speed of the prime-mover decreases with the application of the load and |increases
with its r¢moyal; permanént variation being such that the speed does not at any load vary from the stfaight line
joining rajed\J6ad and no load by more than one-fifth of the maximum permanent speed variation involved

5.4.3 Flywheel effect for a.c. generators

For a.c. generators operating in parallel, the combined flywheel effect of the flywheel and
alternator shall be such that the angular deviation in either direction, from the position of
uniform rotation, does not at any time exceed 3,5 electrical degrees, in addition to complying
with the limit of cyclic irregularity given in 5.9.

The engine manufacturer shall inform the supplier of the alternator as to the total flywheel
effect which he considers should be provided to ensure that the maximum calculated angular
deviation of 3,5 electrical degrees is not exceeded. The engine manufacturer shall be
responsible for achieving the necessary flywheel effect.

The engine manufacturer shall also state the frequencies of such engine-disturbing forces as
are of significant magnitude and the supplier of the alternator shall then specify to the engine
manufacturer what additional flywheel effect, if any, is necessary in order to avoid the effects
of electromechanical resonance (due to the vibration of the generator).
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The generator manufacturer shall provide all necessary information to the engine
manufacturer who will be responsible for checking the whole system for critical speeds and for
calculating the torsional rigidity and torsional strength of the complete shaft system. The
engine manufacturer shall state what reasonable changes, if any, in generator shafting are
necessary to avoid excessive stresses from occurring, and such changes shall be undertaken
by the generator manufacturer.

NOTE 1 The angular deviation specified is that calculated on the assumption that the torque of the alternator, i.e.
the torque opposing the motion of the engine, is uniform throughout the engine cycle.

NOTE 2 The angular deviation specified apply to alternators for ordinary regulation. Alternators designed for
special regulation may require still closer uniformity of rotation.

NOTE 3 Avoidance of effects of resonance means that the natural frequency of oscillation of the alternator with its
flywheel, when connected to the electrical system with which it is to work in parallel, ;hQId not approach a
frequencyofany engime Mputses of significant magnitude:

5.4.4 Excitation of a.c. generators

The components of the excitation system, including the automatic\yvolta ]f used,
shall bel of a type suitable for offshore conditions and shall be i nder all
specified conditions of steady and transient load, including short circy in]5.2.3.1,
5.2.3.2 and 5.2.3.3.

When it[is intended to operate two or more generatorg’in pacatte b vided to

NOTE |It|is desirable to ensure that failure of
used) dogds not cause damage to the installation.

bgulator if

igned as to avoid entry of water into
e heat-exchanger.

5.5.2 Accumulation

Considdration s )
and condensationwith

noisture
periods,

he shaft

and thelbearings

NOTE For motors fed from VSD, guidance with regard to insulated bearings can be found in IEC 60034-17.

5.5.5 Terminals

The main terminals, and star point terminals, if any, shall be brought out to terminal box(es)
on the outside of the generator/motor hood. The terminals shall be clearly marked. The
terminals shall be effectively secured and shall be so spaced and/or shielded that they cannot
accidentally be earthed, short-circuited or touched.

NOTE Protecting earthing bars and instrument bars should have direct connection with sufficient cross sectional
area to the main enclosure to avoid circulating HF currents.
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5.6 Lubrication (generators and motors)

5.7.1 Generators and motors shall have efficient and continuous lubrication at all running
speeds and all normal working bearing temperatures, with any variation of the inclination of
the unit from normal as specified in IEC 61892-5.

NOTE Motors driving gas compressors should not share a common lubrication system with the compressor.

5.7.2 Means shall be provided to prevent the lubricant from creeping along the shaft or
otherwise gaining access to the insulation of the machine or to any live part thereof.

5.7.3 Each oil-lubricated bearing shall be provided with a suitable overflow which, while
permitting efficient lubrication when the machine is running, prevents the bearing from
containing an excess of oil

5.7.4 cannot
leave th

: < pans for
the visujl indicati i il- . Thi S apply to

5.7.1

Prime- specified in IEC $1892-2

rating and the gpecified

they will automatically maintain the
a steady-state varlat|on not exiceeding
pwn on,
en load

A

s differ

H if the
only be
br at the

Each prime-mwsyer shall be fitted with an emergency overspeed protection device which will
operate| at, a_speed_not exceeding 15 % of the rated speed, and which has a provision for
tripping [by‘hand.

Where the driven generators are required to operate in parallel, the governor of the prime
mover must restore the speed to a steady state within the limits specified in not more than
5s.

NOTE See also IEC 60092-101 and ISO 8528-5.

5.7.3 Flywheel effect
The flywheel effect provided shall comply with the requirements of 5.4.3.

5.8 Cyclic irregularity
5.9.1 The maximum permissible cyclic irregularity in a reciprocating engine throughout one
engine cycle shall conform to the requirements given hereafter.

5.9.2 For an engine with one or two cylinders, the cyclic irregularity shall not be worse
than 1/75 unless a closer limit is specified.
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5.9.3 For an engine with more than two cylinders, the cyclic irregularity shall not be worse
than the values given in Table 1.

Table 1 — Limits of cyclic irregularity

Number of engine impulses Cyclic irregularity
per st;cond to be not worse than
Up to 4 1/150
6 1/220
8 to 20 1/(200/f — f)
Abave 20 1/75

Max. speed — Min. speed

Mean speed

5.9 Luprication (prime movers)

5.10.1 Prime movers shall be efficiently and continugusly } i eds and
at all working oil temperatures without risk of spill b inclindti insftallation
with the|limits specified in IEC 61892-5

5.10.2 (Generating sets dependent o icati be arranged to shuyt down
automalfically in case of failure of lubrication i icati ided to
prevent|damage to the bearings during/ runni

5.10 Running speed

The normal speed on aco

NOTE The relation betwee
5.11 Testing @
Sufficie

IEC 600
these rg

2 s of the
pecified, in order to ensure that the maching meets

6 Tra

The provisions. © clause are applicable to all transformers used for power, ligh{ing and
static cnvertors and where approprlate to startlng transformers static baIancers spturable
nelrs rated
at less than 1 kVA and three phase transformers rated at less than 5 kVA unless special
requirements are specified. All equipment referred to shall comply with the relevant
requirements of IEC 60076 series as well as with the additional requirements given in this
standard.

Transformers for use with convertors, invertors, variable speed drives, etc., shall be so
designed as to be suitable for use on non-sinusoidal supplies and/or variable frequency
supplies, and shall comply with IEC 60146-1-3.

6.2 Winding arrangement

Transformers shall be double-wound (two separate windings) or triple-wound (three separate
windings). Starting transformers may be of the auto-transformer type.

NOTE For special equipment other winding arrangements may be used.
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6.3 Terminals

Suitable terminals, clearly marked, shall be provided in an accessible position, convenient for
external connections. The terminals shall be effectively secured and shall be so spaced
and/or shielded that they cannot be accidentally earthed, short-circuited or touched.

6.4 Cooling arrangement

6.4.1 When installed indoors, transformers shall preferably be of the dry, air-cooled type. The
classes of dry type transformers shall be C1 (environmental), E2 (Environmental), FO (fire
behaviour) as minimum according to the requirements of IEC 60076-11.

NOTE 1 In some countries oil-filled equipment is not permitted on offshore units.

NOTE 2 An air to water cooler integrated in an IP 55 enclosure for the transformer will reduce the requirement for

cooling aif-

6.4.2 Transformers of the liquid-immersed type shall preferably be h sealpd. If of
the congervator type, they shall be so designed that they operate ny liquid
under all conditions, with the offshore units inclined from ified in
IEC 61892-5

If providion is made for breathing, a suitable dehydrator s

A spill datchment surrounding the base of liquid filled

6.4.3 For liquid-immersed type transformers, co : ) ibility of
providinlg over-temperature alarm and gas i i

6.4.4 Liquid cooled transformers shall support
combustion.

6.4.5 Where forced coolingns used, i n failure
of a pump or a fan. Con§ i F ing and
alarm fdcilities.

6.5 Vo|tage regulati

The voliage dro agreed
between the purchasg

NOTE F

When de n to total
voltage d

6.6 Pa

For suc

e the same phase- angle relation — clock hour number;

e the same ratio with some tolerance and similar tapping range;

o the same relative short circuit impedance - percentage impedance — with some tolerance.
This also means that the variation of relative impedance across the tapping range should
be similar for the two or more transformers.

The following shall also be considered.

e Itis not advisable to combine transformers of widely different power rating (say, more than
1:2). The natural relative impedance for optimal designs varies with the size of the
transformer.

e Transformers built according to different design concepts are likely to present different
impedance levels and different variation trends across the tapping range.

e The consequences of a small mismatch of data should not be overestimated. It is not
necessary, for example, to provide precisely the same tapping voltages on two parallel
transformers.
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e In practice, a mismatch of relative loading of no more than about 10 % between two
transformers of non-identical designs should be regarded as reasonable.

NOTE Transformers with rectifiers for parallel supply to one DC bus do not require the same phase angle.

6.7 Tests
The routine test, type test and special test (when required) shall comply with IEC 60076-1.

If a short-circuit test is required to prove the short-circuit ability of a transformer, it will be a
type test and shall comply with IEC 60076-5.

7 Switchgear and controlgear assemblies

7.1 Sefvice conditions

The prgvisions of this clause are applicable to switchgear and contreigearassemblies, with
6.3 conjaining provisions for rated voltages not exceeding 1 000 \/a ted-frequencies
not exc¢eding 60 Hz or 1 500 V d.c., while the provisions of 6.4 are i ges in
the range from 1 kV up to and including 35 kV at rated freqgdenci ing 60 Hz.
Clause p.5 is applicable both to high-voltage and low-voltage assemblieg.

The corjditions specified in IEC 61892-1 shall take precedence 0 jer watues given in ¢lause 6

of IEC q0439-1.

7.2 Definitions
For defipition of general terms used i'thjs clg : and this
standargl, clause 3.
7.3 Low-voltage switchgear and co
7.3.1 QGeneral

The prgqduct standard |
given in|this standard,

7.3.2 (Classification
See clayse 3 of

7.3.3 E
See cla

nts are

lectrical Y asSemblies

7.3.4 Infar i ivepregarding the assemblies

See cla

7.3.5 T
See clayuse’7.3 of |

emperature rise
60439-1.

NOTE It is recommended that facilities for thermographic inspection or the use of thermostrips are provided to
support inspections/surveys during operation of a unit.

7.3.6 Circuits

Individual circuits and their devices shall have durable markings with a permanent means of
fixing. The setting of protective devices shall be indicated. When, for fuses above 500 V, the
fuse holders permit the insertion of fuses of a lower nominal voltage, special warning labels or
symbols shall be provided that read, for example: "Caution 690 V fuses only".

NOTE The rating of fuses and the setting of protective devices may be given in the documentation instead of on
the switchboard.
7.3.7 Marking of parts

Withdrawable and removable parts of an assembly shall be marked to identify where the parts
can be placed in the assembly.
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7.3.8 Instruction for installation, operation and maintenance

7.3.8.1 See clause 5.3 of IEC 60439-1.

7.3.8.2 Where polarized circuit-breakers are installed in d.c. systems, and in all similar
cases, warning labels shall be so arranged as to guard against the possibility of incorrect
connections during maintenance or replacement.

7.3.9 Design and construction

7.3.9.1 Mechanical design

See IEC 60439-1.

7.3.9.2 Structural parts of aluminium alloy

If structliral parts and/or busbars are of aluminium alloy, the material sh for use
in the marine environment and precautions shall be taken to avoid gal i

7.3.9.3 |Insulating material

The insplating material shall be in accordance with the genég tated in

IEC 61§92-1.

7.3.9.4 |Section and distribution boards

Enclosu d or located that they

can be

7.3.9.5

Every m ated on
a fixed access
to the 1 i ry for operational or maintenance
purpose fitted. It
may be ons are
similar to main or emergen

7.3.9.6

Doors 9 shall be

7.3.9.7
7.3.9.7.
See cla

7.3.9.7.

Clearan p ted and
partially] type-tested assemblies. For non-type-tested assemblies, clearance and cfeepage
distances shall be in accordance with 7.3.9.7.4. The clearance and creepage distances
between busbars and/or connectors other than cables in assemblies shall not be permanently
reduced below the values specified in 7.3.9.7.3 or 7.3.9.7.4 due to abnormal conditions (for
example short circuits).

7.3.9.7.3 Type tested and partially type-tested assemblies

For these assemblies the following requirements for the clearance and creepage distances of

busbars shall apply:

e pollution degree 3: (conductive pollution occurs, or dry, non-conductive pollution occurs,
which becomes conductive due to expected condensation);

e overvoltage category lIlI: (distribution circuit level);

e inhomogeneous field conditions (case A);

e rated operational voltage 1 000 V a.c., 1 500 V d.c,;
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e group of insulation material Ill a.

As a result of these requirements the values are as follows:

e minimum clearance: 8 mm
e minimum creepage distance: 16 mm

If a pollution degree higher than 3 is applicable because of the location of the assembly, e.qg.
in diesel-engine rooms, the requirements shall be as stated in 7.3.9.7.4.

NOTE The above mentioned clearances and creepage distance are the minimum values.

7.3.9.74 Non type-tested assemblies

For thege Il be as
stated i
The val 5ts and
between live and exposed conductive parts.
Tlable 2 — Clearance and creepage distances for @K S
Rated insulation Minimum cledrance Mln
voltage a.c. r.m.s. or d.c. age |stances
\Y
<250 < )
>250 and <690 2

>690 5
7.3.9.8 |Enclosure and deg \>
See clapise 7.2 of IEC 604
7.3.9.9 |Protection agai
For rated opera F d.c. as
specified in IEC 6189 contact
of at legst IPXXB g
Means for |soI ircdi i i intenance
while th e
NOTE 1 el in one
switchbog bove connected circuit breakers placed in another switchboard (in the §ame or in
different ¢
NOTE 2 [The provisiqQn of pneans for isolation for other important parts of assemblies is recommended.
7.3.9.10 =circui i =circuit wi ngth

Reference is made to IEC 61892-2.

Precautions shall be taken to prevent the escape of gases from internal short-circuits through
the front or into adjacent cubicles of the assembilies.

A short-circuit withstand test shall be carried out for low voltage switchboard when the
prospective fault current “Ik” is larger than 50 kKA.

NOTE It is recommended to install an arc detection system for limitation of the damages in case of a short circuit.
Fault finding guide for guidance to the place of the fault should be included.

7.3.9.11  Switching devices and components installed in assemblies

7.3.9.11.1 General

See clause 7.6 of IEC 60439-1.
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7.3.9.11.2 Design of switching devices/installation of components

Each switching device shall be designed and arranged in such a way that, in the off position,

it cannot accidentally move sufficiently to close the circuit.

Wherever possible, components of main circuits with different nominal voltages shall be

installed separately from each other.

7.3.10 Barriers between generator sections

Where the aggregate capacity of generators connected to the main busbar of an assembly

exceeds 100 kVA a.c., barriers between the generator sections and adjacent sections
installed to limit gas propagation through the assembly.
7.3.11

7.3.11.1 General

7.3.11.

NOTE

7.3.12
7.3.12.

Where
phase

NOTE E
from fronf

7.3.13

Where

exceedq
isolated
means.
equipmé

mally be connected by removable links or other a
e connection of the generators and any other du
ed between the parts.

7.3.13. ons and current-carrying capacity of main circuits
7.3.13.1.

shall be

rs. The

minimum

busbar

counting

ssembly

bars of the assembly shall be subdivided into at Igast two

pproved
plicated

Busbars—shall consist of elecirolylic copper for conduciive Use or of copper-sur
aluminium alloy. The rating of current-carrying conductors in a main circuit shal
outlined below.

rounded
| be as

e Main busbar: 100 % of the current load on the main busbars at the maximum load

condition of the busbar concerned.

e Distribution busbars in sections: unless otherwise specified the diversity factors given in

IEC 60439-1 shall apply.

e Termination of components: according to the rated current of the circuits and the

permissible temperature limits at the terminals.

NOTE The main busbar design should be prepared for extension in both end of the switchboard.

7.3.13.1.2 Cross-sections and current-carrying capacity of main busbars and
distribution busbars in sections

The basis for rating busbars shall be according to IEC 60439-1.
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Temperature rise limits, with the following changes:

e 45 °C ambient air temperature;

e 45 °C temperature rise under rated current conditions of busbars for NTTA. For TTA and

PTTA, clause 7.3 of IEC 60439-1 shall apply.

NOTE To limit the air temperature inside assemblies to the design value, in certain cases special provisions may

be necessary, for example natural or forced ventilation.

7.3.14 Test specifications
7.3.14.1 General
Testing shall be performed as required by IEC 60439-1, clause 8.

7.3.14.2 Additional requirements
7.3.14.2.1 Except for type-tested assemblies, the short-circuit wit

For evdry assembly for which a function test is required i it8h bk Ergency

onents

and thg function of the electrical control shall be xerifie ) i vith the

functionjal diagrams.

The follpwing shall be verified in detail:

e funcfion of the switching devices (
e function of indicating, monitoring a
e assgssment of protective measure

For non|type-tested asserxublie

7.3.14.3 Verification |of\in

For PTTA which
IEC 60439-1, a
500 V shall be carri

In this ¢

exposeq
earth of

hents of
at least

Lits and
Itage to

Excepti hich according to their specific requirements are current-copsuming

compon

are not designed\for the full test voltage shall be disconnected as appropriate.

7.3.14.4 _Measurement of insulation resistance

During the routine test an insulation resistance measurement of the main and auxiliary
shall be carried out prior to and following the verification of dielectric properties.

Itage or

circuits

The insulation measurement shall be carried out with at least 500 V d.c. It is allowed to

subdivide large assemblies into several sections.
The insulation resistance shall be at least 1 MQ per section.

7.3.14.5 Verification of temperature-rise limits

The temperature-rise limits shall be verified, by comparison with measurements obtained
during tests on similar assemblies and calculations, or, if necessary, by suitable tests under

operating conditions.
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7.3.14.6 Use of test data of individual equipment

Unless otherwise agreed, it is not required that routine tests be carried out on individual
equipment of an assembly when it can be verified that the manufacturer of this equipment has
already carried out a routine test.

7.4 Switchgear and controlgear in the range above 1 kV up to and including 35 kV

7.4.1 General

High-voltage switchgear shall be constructed in accordance with the following subclauses.

High-voltage switchgear shall be of the metal-enclosed type in accordance with
IEC 62271-200, or of the insulation-enclosed type in accordance with IEC 62271-201.

NOTE

rl addition, national standards may apply.
7.4.2 Service conditions

The conditions specified in IEC 61892-1 shall take precedenée Qver lu gyen in
IEC 62271-200.

7.4.3 Ratings

Ratings|shall be in compliance with IEC 62271-200.

7.4.4 Design and construction

Design fand construction shall be in compliance

The switchgear and controlgear skall
IEC 62271-200, Annex A. Accessibility shall be t

as per

NOTE It|is recommended to install an internal arc mean for

rapid faulf clearance.

%jlo
A shorticircuit withstand <est arrie t\for’the high-voltage switchboard when the
prospedtive fault curre i 3

The seryice con{; 3 Vs e all'se LSC 2B as per IEC 62271-200, 8.2.3.

7.4.5 Degree of

Depend
protecti

ctricaly equipment shall as a minimum have the dggree of

7.4.6 Qi és and fuses — General

7.4.6.1 d switches shall be of the type that minimizes fire hazard.
7.4.6.2 all be in accordance with IEC 62271-100.

7.4.6.3 |Switches be in accordance with IEC 62271-102.

7.4.6.4 |Fuses shall be in accordance with IEC 60282.

7.4.6.5 Conduit pipes and valves of compressed-air operating mechanisms shall be of non-
corrosive material.

7.4.6.6 If compressed air-operated circuit-breakers are used, the compressed-air system
shall be so designed that switching on is possible only if sufficient switch-off pressure is
available for every circuit-breaker on the compressed-air system. Any loss of air pressure
shall be indicated.

7.4.6.7 In a compressed-air system, means shall be present to provide clean and dry air.
These means shall be duplicated to allow maintenance.

7.4.6.8 Circuit-breakers shall be of the withdrawable type, or with equivalent means or ar-
rangements permitting safe maintenance whilst the busbars are live.

7.4.6.9 Withdrawable circuit-breakers and switches shall be provided with mechanical locking
facilities in both service and disconnected positions.
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For maintenance purposes, key-locking of withdrawable circuit-breakers and switches and
fixed disconnectors shall be possible.
7.4.7 Earthing and short-circuiting

For maintenance purposes, an adequate number of earthing and short-circuiting devices shall
be available to enable a sufficient number of circuits to be worked upon with safety.
Alternatively, integral means of earthing and short-circuiting may be fitted.

The earthing terminal shall be located outside the enclosure.

7.4.8 Protection against live parts

The fixed contacts of withdrawable circuit-breakers and switches shall be s/o\qrranged that, in
the withidrawn position, the 1ive contacts are automaticalty covered, folKwithdtawal is
possiblg only after manual insertion of covers. \

Internal|wiring shall be insulated and shall have either strande ' @rs. The
wiring shall be flame retardant as per IEC 60332-1-2 and have Q¥ and low
smoke and toxic gas emission.

7.4.9 Internal wiring

NOTE Wiring should have low emission of smoke and halogen ga
requiremgnts should be met:

e following| minimum

i) @ minimum light transmission value of 60 % according to |

ii) a maximum halogen gas emission of 0,5 % agtqrding to

7.4.10 Auxiliary systems

If electr|cal energy and/or physical en
switche$, a
operatigns.

the operation of circuit-brealers and
ovided for an adequate number of

7.5 Instruments for 3
7.5.1 General

The refuireme
assemblies.

lowfvoltage

| (when

mmetersfor measuring each phase;

ree‘phase wattmeter for generators rated more than 50 kVA, if parallel operation is

possibte;

e a frequency meter.

NOTE For voltmeters and ammeters, change-over switches can be used to connect an instrument to the different
phases (or to neutral).

7.5.3 Instrument for d.c power sources

For each d.c. power source (e.g. convertors, rectifiers and batteries) a voltmeter and an
ammeter shall be provided, except for d.c. power sources for starting devices (e.g. starting
motor for emergency generators).

7.5.4 Instruments measuring the insulation level to earth

When a distribution system, whether primary or secondary, for power, heating or lighting, with
no connection to earth is used (IT-system), a device capable of continuously monitoring the
insulation level to earth and giving an audible and visual indication of an abnormally low
insulation level shall be provided. A means shall be provided to silence the audible alarm.
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7.5.5 Design of instruments

For each assembly, the measuring error of instruments for single consumers shall not exceed
3 % of the full scale value.

The measuring error of instruments for other purposes shall not exceed 1,5 % of the full scale
value.

A d.c. power source instrument for both polarities shall be provided.
Voltmeters shall have a measuring range of at least 120 % of rated voltage.

Ammeters shall have a measuring range of at least 130 % of the highest current expected in
continuous operation. Ammeters shall be able to withstand the starting current of motors.

Wattmegers shall have a measuring range of at least 120 % of the rated’pow

For gemerators arranged for parallel operation, the measuring

?phase
wattmeter shall include at least 15 % reverse power.

For waltmeters using one current circuit only, the me&e rrent of all

generatprs shall be made in the same phase.
Frequern juency.

When € > parate ammeters fior each

7.5.6 T

Current ihg poses shall have at least gccuracy
class 1 ps stated in IEC 6004

Current|transformers used 3 ive, devi 3 t range
that is gxpected may

Current transfo
secondgry windings

Ve their

7.5.8
For profection™a ffects of incorrect synchronization while paralleling generators, at
least on i icé”(e.g. a check synchronizer) shall be provided to avoid synchfonizing

manual

Provision shall be made for manual speed control of the prime mover at the switchboard for
manual synchronization.

7.5.9 Speed governor

For a.c. generators arranged to operate in parallel, a device for the remote speed control of
each set shall be provided. The device shall allow at least manual control of the frequency
from at least 20 % below to at least 10 % above the system rated frequency. The time taken
to cover this range shall be sufficient to enable a satisfactory sharing of load.
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8 Semiconductor convertors

8.1 General

8.1.1 The provisions of this clause are applicable to static convertors using semiconductor
rectifying elements such as diodes, reverse blocking triode thyristors, transistors, etc., for use
in offshore units. The conversion may be from a.c. to d.c., from d.c. to a.c., from d.c. to d.c.
and from a.c. to a.c.

8.1.2 Semiconductor convertors shall comply with the relevant requirements of
IEC 60146-1-1, IEC 60146-1-2, IEC 60146-1-3, IEC 60146-2, IEC 61800, as well as with the
additional requirements given in this standard.

8.2 Internal wiring

rs. The
and low

Internal|wiring shall be insulated and shall have either stranded or fl
wiring shall be flame retardant as per IEC 60332-1-2 and have low h3
smoke and toxic gas emission.

NOTE Wiring should have low emission of smoke and halogen gases in thg minimum

requiremgnts should be met:
i) @ minimum light transmission value of 60 % according to IEC 61034-

ii) a maximum halogen gas emission of 0,5 % according to IEC 6074

8.3 Copling arrangements
8.3.1 Semiconductor convertors shall

8.3.2 S netically
sealed.

8.3.3 L oes not
combus berature

alarm and gas actuated
NOTE 1 |Regarding installati
NOTE 2 here a cooling

of leakagg in an equiprent
be monitdred to opé an

detection
nt should

8.4 Ac

The convertor s in_fr closures
permitti S

Semico such a
manner e unit.
The eqlipment all also
provide|safety to pefsonnel and safe operation during inspection and maintenancel. Under

extremda_canditions of mnjnr short circuits or hndly npprnfinn, there shall be no d4d nger to
persons in the vicinity of the equipment.
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8.5 Service conditions

8.5.1 The service conditions, for example ambient temperature, stated in IEC 61892-1, are
applicable.

8.5.2 If the convertor equipment requires drying for maintenance and inspection purposes,
special care shall be taken that the maximum permissible temperature limits are not exceeded
when applying heat to the equipment.

8.5.3 The convertor equipment shall be suitable for operation, with nominal power output,
under steady state variations of input voltage and frequency, according to IEC 61892-1.

8.5.4 The convertor equipment shall be immune to voltage transients, voltage dips, and
distortion on power supply, according to IEC 62040.

8.6 Application

8.6.1 Florced cooling

Where florced cooling is utilized, the circuit shall be so designed tha
to, or rdtained, on convertor stacks or semiconductor componep
maintaiped.

>pp|ied
oling is

When forced cooling is unavoidable, the failure of any on g fa 1y thyristpr stack
shall not impair the unit performance. The changeover 2 automatiq.

Particular attention shall be paid to the location of yenfilation:louvers.ahd their arrangement.
Dust filfers shall be provided on all louvers and’ st easily replaceable during operation
without ho disconnection of the conve

NOTE R
8.6.2 Effects from and on the suppl

8.6.2.1 |Precautions shall ertor equipment against the [harmful
effects |of overcurrent ok ovagy isturbance on the supply or load [system,
includinp the effects of\eg ‘ 1d can operate in such a way.

8.6.2.2 |Precautions shall\Alx ken ard the supply and the load system agginst the
harmfulleffects of any dj

8.6.2.3 |Semicondy ; rs skall mot cause distortion in the voltage waveform of the
power gupply to oltage waveform tolerances at the other usgr input
termina icable to convertors that employ electronic gwitches

operatin f nce per cycle of the power supply voltage.

If fitted, ase the insulation resistance between the supply phases and
earth tq . In cases where the earth current exceeds 30 mA, isolating
transfor

NOTE 1 , interacting with the impedance of the supply will generate voltage harmonics. Both
the currenpt and voltage hdrmonics can cause malfunction and overheating in other items of equipment in the unit, if

their posdgiblevpresence has not been taken into account in the equipment design. For systems where a|convertor
rating is large and a significant proportion of the system raling, it may not be feasible o suppress such harmonics
at the source. Consequently, appropriate measures may have to be taken to attenuate these effects on critical
equipment. Such measures may include electrical isolation, e.g. MG sets, filters in the supply to critical equipment;
correct screening of cables and construction of enclosures, etc.

General guidance is given in IEC 60533.
NOTE 2 For requirements concerning EMC, see IEC 61892-2.

8.7 Diagrams

All applications shall contain schematic and wiring diagrams, or else instruction books shall
be provided.

8.8 Convertor transformers

If transformers are used in combination with semiconductor convertors on the supply side or
the load side of the convertor, these transformers shall comply with the requirements of
clause 6.
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In case of systems were harmonic contents are expected, transformers shall be sized with
consideration to the recommended derating according to IEC Standards.

9 Secondary cells and batteries

9.1 General

Secondary cells and batteries shall comply with the requirements of IEC 60896-11,
IEC 60896-21 and IEC 60896-22 and the requirements of this clause. The requirements are
applicable to secondary cells and batteries of the vented type, valve regulated and sealed
types, which are installed permanently for use in mobile and fixed offshore units.

It is not applicable to batteries of the portable type.

9.2 Types of batteries

In genefal, secondary cells and batteries may be of the lead-acid
any other proved type, due consideration having been given to
applicatjon.

type, or
§pecific

NOTE The secondary cells and batteries are then divided in
= vented type,
Ll valve regulated type,
Ll sealed type.

According to the different characteristics, the above mentiofied K PS, utility,
emergendy loads, telecommunication and for

The majofity of the secondary cells and batteri

A battery|in floating operation has a constant vol{age “pern ie fficient to
maintain it in a state close to full charge and is } i Is.

9.3 Chprging facilities

9.3.1 Flor floating seryiceNor f : ions where the load is connected to the
secondary battery whife\t i 3 Qi harged), the maximum battery volta%je under
any corditions of.cha BxCB he safe value of any connected apparafus. The
voltage charaic Qr/ or generators, semiconductor convegrtor or
semiconductor conve i ate in parallel with the battery, shall be suifable for
each individual app . e/ appafatus capable of operation at the maximum ¢harging

potentia ge regulator or other means of voltage control shall be prgvided.
9.3.2 tt emergency-lighting secondary battery is the same ag that of
the unif{ d.c. g ey may be arranged for charging in two equal sections, a

Alternatjve generator may provide charging voltage. With either method, the
arrangement ofautomatic transfer switching shall be such that emergency supply is gvailable

9.3.3 EXcept when a different charging rate is necessary and is speciiied for a particular
application, the charging facilities shall be such that the completely discharged battery can be
recharged to 80 % capacity within a period of 10 h.

9.3.4 For secondary batteries which normally stand idle for long periods, trickle charging to
neutralize internal losses shall be provided where practicable.

An indication shall be provided to indicate a charging voltage present at the charging unit.
9.3.5 Protection against reversal of the charging current shall be provided.

9.4 Ventilation of secondary battery compartments

For ventilation of battery compartments, see IEC 61892-7.

NOTE The choice of type of battery (vented, valve regulated or sealed ) will have an important impact with the
ventilation and the electrical installation of battery compartments.
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10 Luminaires

10.1 General

10.1.1 The provisions of this clause are applicable to fixed or portable luminaires for use in
offshore units. It does not apply to battery-operated torches.

10.1.2 Luminaries to be installed in hazardous areas shall comply with IEC 61892-7.

10.2 Construction

10.2.1 Luminaires shall be so designed and constructed that the passages for the insulated
conductors are of ample size and are free from rough projections, sharp angles and abrupt
bends. All outlets for cables shall have well-rounded edges or be suitably bmed.

10.2.2 | uminaires shall be so designed and the insulated conductors ingitalled
that thely cannot apply stress to any terminal to which they may be condected:

slich a way

10.2.3 Luminaires shall be so designed and fixed that dust and

>readi|y
accumulate on live parts and on their insulation.

10.2.4 [Current-carrying parts of luminaires shall be insulated from th N ure.
10.2.5 Il metal parts of luminaires shall be electrically Yo shall be
providedl with a suitable terminal for earthing. For exceptiQn & ¢ clause
10.8 of this part.

10.2.6 [Supports of live parts in lampholders shz n -retardant maferial for
fluoresgent lamps and of incombustiblen ' 3

10.2.7 parts of
a lamph ed of or
shrouds

NOTE T

10.2.8 Where centre-coritac € gle-pole
and earthed neutral s neutral
conductpor.

10.2.9 Floodlig n if the
screwed connec

10.2.10| Lampholde he lamp
in the holder.

103 T

10.3.1 pat from
lamps,

10.3.2 y not
exceed

10.3.3 TFhetemperature+ise—ofterminalsforconnection—-of supplyeables—shallret exceed

40 °C.

10.3.4 Wires used for internal connections shall be of a temperature class which corresponds
to the maximum temperature within the luminaire and shall be of flexible type.

NOTE Temperature rise tests should be performed at rated voltage and frequency and maximum lamp rating
should not result in temperatures in excess of 5 °C above the limits specified.

10.4 Exposure to mechanical damage

Luminaires likely to be exposed to more than the ordinary risk of mechanical damage shall be
protected against such damage or be of specially robust construction.

10.5 Discharge lamp luminaires operating at voltages below 250 V

In discharge lamp installations operating at voltages below 250 V, all independent ballasts,
capacitors and other auxiliaries mounted separately from the luminaire shall be enclosed in an
earthed metal casing.
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Every capacitor of 0,5 mF or more shall be provided with means for reducing the voltage of
the capacitor to less than 55 V within 1 min after disconnection from the supply source.

10.6 Discharge lamp luminaires operating at voltages above 250 V

10.6.1 General

Discharge lamps operating at voltages above 250 V shall be used only in fixed luminaires.
Discharge lamp installations shall, where practicable, be provided with durable and suitable
notices bearing the following inscription:

WARNING
v HIGH VOLTAGE

10.6.2 [Construction of lamps and lampholders

Caps and lampholders for discharge lamps shall be of roby ction of the

voltage lemployed.

10.6.3 Protection of live parts

All live hat they
cannot

The cre ation.
10.6.4

Transfo ctrically
separat

Transfo sely as
possiblg

10.7 Searchlig

All parts while in

use shall be so axranged

Disconn
disconn

hlight or arc lamp shall be by a multipole (all| poles)

If a seri i is\usegrwith an arc lamp, the disconnecting switch shall be so placgd in the
supply d the series resistor and the arc lamp are disconnected when the switch
is in the| off, pasitio

For both FPSO (Floating Production and Storage Offshore Units) and FSO (Floating Storage
Units) units, searchlights shall be installed, in a way to assist the whole perimeter of the
embarkation, with maximum distance of 100 m among adjacent spotlights; the search
spotlights for aid of the offloading operations can be integrated into the system of man's
searchlights to the sea.

Searchlights shall be armoured, strong construction, protection degree IPW 55, sealed
completely provided with heat radiators and suitable to operate on structures subject to
vibration and winds of up to 50 m/s.

10.8 Portable luminaires

Portable luminaires shall be so constructed and arranged that there is no risk of shock to the
operator, in accordance with one of the methods given below.

e Supply from an isolating transformer supplying one luminaire only.
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e Supply at extra low voltage.

e Double or reinforced insulation.

e Earthing by means of an earth continuity conductor.
e Suspension.

Portable luminaires intended to be used on decks, in holds, engine rooms and other similar
spaces shall be provided with a hook or ring by which the luminaire can be suspended to
avoid stress on the supply cable.

11 Heating and cooking appliances

The prqgvisions of this clause are applicable to heating and cooking i use in

NOTE

The he berature
which t readily
replaced.

11.2.2 |nternal connections

11.2.2.1 Electrical connections betwe ingcelement [ joining
parts of the elements them and the
connecting conductor wil may be
subjected

11.2.2.24 The co ec ions” by supply
cables shall be i be such
that the[terminals™ahd i hey are
designed. At ambig berature
of the terminals<for G 75 °C.
These terming

11.2.2.3 Connectiong ts and
terminalg” to ichsinsul rting or
rigidly fixed in iton Ml be continuously insulated with suitable incombustible maferial.

11.2.2.4 Bare>eonnestions shall be made of corrosion-resistant material, shall be suitable for
the temperature | ed and be self-supporting. Supports of bare connections shalll comply
with 11.R23.

11.2.2.5 Ceramic beads shall be used only when the connections are so fixed or supported
that they cannot change their position and the beads cannot be damaged in normal use.

11.2.3 Supports of live parts

All live parts subjected to heat, be they heating elements, bare connections or terminals, shall
be carried on incombustible material, which is moisture resistant or effectively protected
against the penetration of moisture.

11.2.4 Guarding of live parts

Heating elements shall be suitably guarded. The guards shall be of robust construction and so
fitted that they cannot be brought into contact with any current-carrying part when in service.
The openings of the protecting guard shall be sufficiently narrow to prevent the heating
elements from being touched or short-circuited when the standard test finger is applied. Live
parts of cooking appliances shall be so protected that the cooking utensils cannot be brought
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into contact with them. Spilling or overflowing of liquid or food shall not cause short circuits or
insulation failures.
11.2.5 Temperature limits of exposed parts

Electric heating and cooking appliances shall be so constructed that parts which are
necessarily handled in use cannot become heated to a temperature exceeding the values
given in Table 3.

Table 3 — Temperature limits of exposed parts

Handles, grips and the like Maximum temperature
made of during normal use held in the hand
°C
/[
For long periods For sgp’Nkpe/ers
Metal 55 0
Porcelain and vitreous material,
moulded material, rubber or wood

For amljient temperature, see IEC 61892-1.

Higher femperatures may be acceptable for parts ed with

unprotefted hands, such as handles of drawers fg
11.2.6

Control
poles.

earthed

Control |switches shall be installed i ' damage
them.

11.2.7 Position of ¢

11.2.71 The p
fitted in| or near
above those for wh

through

11.2.7.3 A power to the galley can be cut off in the event of a fire ghall be
fitted ou i positions not likely to be made inaccessible by such a fire.

on devices, switches and other control elements
such that they will not be subject to temperatures
i and will be accessible for inspection, for ¢xample

Applianges, ortable or fixed, shall be provided with suitable terminals for garthing
the metallic(fram ; such terminals shall be effectively connected to earth.

11.2.9 Rating plates

Appliances shall be clearly and indelibly marked at least with the manufacturer's name and
address and type designation, rated voltage(s), rated input, relevant IEC product standard
and where necessary, with the nature of supply and frequency.
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11.2.10 Insulation tests

11.2.10.1 Appliances, including their control equipment, shall be tested when cold by the
manufacturers, and shall be able to withstand the application of an a.c. voltage of 1 000 V
plus twice the rated voltage, with a minimum of 1 500 V at a frequency of 25 Hz to 100 Hz, for
1 min, between all current-carrying parts and the metallic frame.

11.2.10.2 For portable appliances, the leakage current shall not exceed 1 mA, and for
stationary appliances 1 mA or 1 mA per kW rated input, whichever is the larger, for each
heating element which can be switched off separately.

11.2.11 Excess temperature protection — Thermal cut-outs

11.2.11.1 Heating apparatus is to be prowded with a device WhICh will SW|tch off the

apparat y—approved
without [such a device. The cut- out device is to be free -tripping and When
thermodtats are provided in addition to the excess temperature prote operate
independently. A fault in one of them or in its supply connection shall out of
operatign.

11.2.11]2 Galley equipment, which may give rise to overheating and 2 fitted with
thermal i i e ) i

1.3 S

11.3.1

Cooking lall have
a degrep rrosion-
resistan

11.3.2

Combingd heating and cogki ppli g i ive [parts of
the diffgrent sections aré ani at p , i ents on
one section, no live pars of\the i

11.3.3 Btability

Portabld cookin@' ing easily
overturred.

1.4 S

11.4.1 )

Space the convector type and of the permanently fixed type; hiowever,
heaters nt may be used, provided they are designed and installed|in such
a mann inate’the risk of fire.

11.4.2 [Construction of space-heating appliances

Space heaters shall be durable and all parts shall be of strong construction. All screws and
nuts shall be effectively locked.
11.4.3 Shielding

Space heaters shall have an inclined top-plate which fits closely against a bulkhead, or a
corresponding shield, and shall be so designed and protected that combustible articles,
clothes and similar are prevented from coming into contact. Shields and other protection shall
be designed and located so that adjacent bulkheads, etc. are not heated excessively.

12 Trace and surface heating

12.1 General

The provisions of this clause are applicable to electrical trace and surface heating equipment
on offshore units.
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NOTE For general requirement see IEC 60079-30-1 and for design, installation and maintenance aspect see
IEC 60079-30-2.

12.2 Construction

Trace or surface heating systems shall be constructed in accordance with a standard
acceptable to the appropriate authority.

13 Communication

13.1 General
The provisions of this clause are related to

nal communication,

hone, telex, telefax and closed-circuit television syste

13.2 Shpfety requirements

Electrorjic equipment shall comply with the safet) FC 60069 where
applicable.

13.3 Ekternal communication systems

Equipment shall comply with the gdired by the Interpational
Conven al Authority, when applicable,
and sh{ dards in the IEC 6109f series
giving p equired test results.

Mobile dinits shall comply, men{s for GMDSS installation relevant to the

area of

Special
the MOI
NOTE 1
must, as

NOTE 2
following

-duplicati
-on-board|

-on-shore

13.4 In

bperation.

norta

operation

out of the

tems.

Internal

ble communication s\
poHao+ AAHRHHGaHOR-SY

Fixed communication systems include public address systems, general alarm systems and
other communication systems such as crane communication systems.

13.4.1

Public address and general alarm systems

Public address systems shall cover all potential work areas and have a sound level minimum
6 dB above the background noise level. Areas with a noise level above 85 dB A shall also be
covered with visual indication of the annunciation. The visual indication shall be different from

the colo

ur of the general alarm colour.

General alarm systems shall cover all potential work areas and have a sound pressure level
10 dB above the background noise. Areas with a noise level above 85 dB A shall also be

covered

with visual indication of the annunciation.
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The general alarm system can be used for both general alarms such as fire or hydrocarbon
gas detected as well as abandon unit. A unit where there is a risk for H,S gas shall be
covered with a dedicated audible signal and visual signal in a specific colour.

The public address and the general alarm system can be combined as a duplicated system
with duplication of both control panels and loud speakers in all areas. The duplicated loud
speakers shall be connected to two different cable systems following different cable routing.

The alarm system shall be in accordance with the requirements of the appropriate authority.

13.4.2 Other internal communication requirements

Commu peration
shall be act.

All work > g areas
with a moise level above 85 dB A shall have a visual indicatign ! i I. The
colour df the visual indication shall differ from the colour of public™a Al alarm

visual irfdications.

Telephdnes in noisy areas shall be installed in acoustic hogd

13.5 Spfety and maintenance

13.5.1 AIl items of equipment, accessories an and so
installeq as to insure an ample margi ' normal
and faylt conditions. Fire of the
IEC 603 ribed in
13.4.1.

NOTE R dered for
selection

13.5.2 ment in
relation

13.5.3 1.
13.5.4 without
danger

13.5.5 ere is a
danger -rays.
Adequa cidental

shock o

13.5.6 [Cammunal a+itennas for broadcast reception shall have facilities for isolation| muting
and/or protéction

13.5.7 Means shall be provided for the discharging to earth of any lightning energy that may
be induced in radio and navigational equipment antennas. Consideration shall be given to the
installation of transient protective devices such as spark gaps or surge diverters.

13.5.8 Communications equipment required to operate in the event of power failure shall be
provided with an alternative power supply independent of the primary supply. Units where the
compliance with the SOLAS requirements is relevant shall follow the requirement for power
supply to GMDSS installations.

14 Underwater systems and appliances

14.1 General

The provisions of this clause are applicable to electrical installations for use under water,
which are connected to or operated from an offshore surface unit.
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14.2 Fixed diving systems

Electrical installations for fixed diving systems shall be in accordance with the "Code of safety
for diving systems", published by the International Maritime Organization (IMO), any national
requirements shall apply.

14.3 Temporary diving systems

Electrical installations for temporary systems for use during diving operations, not belonging
to the permanent installation as a part of the vessel/offshore unit, shall comply with
requirements as stipulated for the permanent installation.

NOTE 1 Such temporary equipment could be a surface diving station, a Remote Operated Vehicle (ROV), etc.

NOTE 2 For definitions of the terms "fixed diving systems" and "temporary diving systems”, see the Code of
Safety fof Diving Systems, published by the TMO.

15 Coptrol and instrumentation

15.1 General

The provisions of this clause are applicable to electrica X mmable
equiment intended for control, monitoring, alarm and profe syske lectrical
equipment for the generation, storage, distribution apduti

purpossgs in offshore units.

NOTE 1 |If control and instrumentation aspects of closures/in\watertight Bulkheads or shell plating, bilge|pumping,
fire protegtion, fire extinction, are carried out b) i N , is drgwn to additional requirements in
SOLAS, ¢hapter 1I-1, Regulations 15, 16, 17, 21 and .

NOTE 2 |For specific installations, guidance ma i S >504 where applicable.

15.2 General requirements
15.2.1 Pperation
Operation of the contr

15.2.2 Reliabil@
Each cpmponent™or oss a degree of reliability in accordance With the
importa

15.2.3

, together with its controlled process, shall bg stable

The repeatability d”accuracy of instruments and control equipment shall be adequate for
their prpposed use and shall be maintained at their specified value during their expected
lifetime and normarl use.

15.2.5 Segregation

Protection (safety) systems shall be, as far as possible, continuously available and fully
independent from other control and alarm systems.

15.3 Environmental and supply conditions and testing

15.3.1 General conditions

For general environmental conditions see IEC 61892-1.

For electric and electromagnetic compatibility, see 15.3.5 and 15.3.6.

In view of the special type of components, etc., used in control equipment, some design
parameters severities have been established for certain environmental factors and are stated
in 15.3.2 to 15.3.5. All control equipment shall operate satisfactorily within the described limits
under those environmental conditions.
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15.3.2 Ambient air temperatures
The pertinent information is included in IEC 61892-1.

NOTE For units which are limited to certain areas of operation where temperature range requirements are less
than stated, the above alternative values may be agreed with the appropriate authority.

This range of temperatures may be reduced where equipment is located in a controlled
environment provided with an alarm for abnormal conditions and when alternative means are
provided to maintain the required environment in the event of a failure of the normal air
conditioning.

Where extreme ambient temperatures are expected to exist, for example in positions directly
adjacent to engines, boilers, etc., or exposed to radiation from the sun, special consideration
shall bergiver—Ahen-egquipmentistocated-inpanels—erecubicles—eonsiderationshallhe given
to the femperature rise inside those panels due to the dissipation its own
componients.

15.3.3 Humidity
See IEQ 61892-1 for the pertinent information.

15.3.4
15.3.4.

echanical conditions

Vibration

15.3.4.11 General

The stationary sinusoidal vibration sha ers and
severitigs:

e disp

e accq

If the natural frequencie » ion 2 bl parts,
cannot g8 pn shall
be dam

15.3.4.1.

At speg ystems,
diesel husoidal

15.3.4.2
Applianges/with a mass M in excess of 10 kg shall be designed for acceleration amplitude of

500/M Jo2 Azl PA-HA-HAAHHAA— LSt £10 vl
LIE~] VIl A 1Ty vailuec Ul TU I o .

With respect to natural frequencies (see 15.3.4.1.1), amplification in excess of a Q factor of
1,5 is to be avoided.

NOTE Very special conditions may exist on exhaust manifolds of diesel engines and on diesel generator sets
mounted on vibration and shock isolators. Values may be obtained from the manufacturer of the diesel concerned.

15.3.4.3 Steady-state acceleration
The steady-state acceleration in the vertical direction is to be taken as 10 m/s2.

15.3.5 Voltage and frequency variations
15.3.5.1 AC power
See IEC 61892-1 for the pertinent information.
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NOTE 1
ensure compatibility of the total system.

NOTE 2 See also 15.16.5.

15.3.5.2 DC power

61892-3 © IEC:2007(E)

In units where large consumers are supplied via power electronics, special consideration is required to

DC power supply (battery maintained supply) to equipment shall be taken as having voltage
variations from the nominal value in the range +15 % to -10 %, or as determined by the
charging/discharging characteristics, including ripple voltage, from the charging device.

When equipment is not connected to the battery during charging, the highest value may be

reduced to +20 %.

15.3.6 Electromagnetic compatibility

For eqlllipment in general, electromagnetic compatibility shall be

general

considefation in this context, see IEC 60533.
15.3.7 [Testing
If type [tests are required in order to verify the ability of\ equ bhnd the
environmental conditions specified in the preceding clauses )\t Is re they be
carried put according to the test procedures and severities
Table 4 — Type tests, test procedures a
Test @ Procedure . N .
according to /\ S<wgr|t> Other informatjon
1 \fisual \_/ Examination of the equipment for:
inspection — conformity to drawings [and design
data;
— compliance with applicable
IEC standards;
— quality of workmanship|and
[\ ('\ construction.

2 Hunctional \> Standard atmospheric copditions:
test to — temperature: 25°¢ + 10 °C
dquipment . o 0 0
Specification — relative humidity: 60 %4 + 30 %

\/\ — air pressure: 90 kRa + 10 kPa
3 High-voltage \Ra.t.eé insulation Test voltage AC Frequency of test voltagg: 50 Hz or
test voltage U, vV 60 Hz.
x Vv Separate circuits to be tgsted
\ against each other.
All circuits connected with each
other are to be tested agfinst earth.
Contact pieces are to be|tested
across their open points pf contact.
Printed circuits with elecfronic
components which could be subject
to damage may be removed during
the test.
U,< 65 2x U, +500
66 < U, <250 1500
251 < U, <500 2 000
501 < U, <690 2 500
Period of application of test voltage:
1 min
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Table 4 (continued)

Test @

Procedure

according to Severity Other information
4a | Power IEC 61000-4-11 AC supply
supply
variations
Combination Voltage Frequency Each combination shall be tested.
No. variation variation
(permanent) (permanent)
% %
1 +6 +5
2 +6 -5
3 -10 -5
4 -10 +(5/\
Voltage Freguency \
transient transient \
(duration 1,5 s) lﬂ tion )
5 +20 / +%\
° #Q VRN
poeurely () >
Voltage toleran W
continuous
Voltage c cl|c varlatl \ 5%
Volta erl}xgle\\ 10 %
\Ré i ply
equjpment connected to
tterynor as determined by the
rgingddiseharging characteristics, including
i the charging device
% for equipment not connected
A y during charging.
4b | Pdwer 0 Werruptions during 5 min Verification of the following:
fsu.pply — specified action ¢f the equipment
ai

N

ﬁ s break time

on loss and restor

— there is no corru
or data held in pro

tion of supply;

ption of program
hrammable

electronic systems|, where

applicable.
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Table 4 (continued)
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Test @ Procedure
according to Severity Other information
Insulation Rated Test voltage Minimum insulation Between all circuits and earth; on
resistance b supply Vv resistance the supply terminals where
voltage appropriate.

\Y Resistance shall be measured
before and after high-voltage test,
damp heat test, cold test and salt
mist test.

Before After test
test Vo)
MQ
U,<65 2xU, 10 1
min. 24
U, >65 500 100 @ x
N

Cold|with IEC 60068-2-1 +5°C+3°C iti bf insulation
gradpal Test Ab for 2h b)
change of non-heat ting during
temperature | gissipating br operational
¢ equipment

IEC 60068-2-1 Operational test duripg last hour at

Test Ad for test temperature

heat Insulation resistance|measurement

dissipating and operational test pfter recovery

equipment
Dry lheat IEC 60068-2-2 55°C$£2° L +2°C Equipment operating|during
with jgradual h 2h conditioning
change of Operational test durifg last hour at
tempgrature | TSt BD for teZt temperature ?
d non-hea P

dissipating Operational test aftef recovery

edflipme

IE&B&) %K/ 55 + 2XC 70°Ct2°C Equipment operating|during

8 2h conditioning with codling system

on if provided

Operational test duri
test temperature

Operational test afte

hg last hour at

recovery
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Table 4 (continued)
Test @ Procedure Severity Other information
according to
8 |Damp IEC 60068-2-30 |Temperature: 55 °C | Measurement of insulation
healt., Test Db Humidity: 95 % resistance before test
cyclic i i i
(13'2 he12 h Duration: two cycles Equipment ope}ratmg during
h (12 h + 12 h) the complete first cycle and
cycle) i ; ;
y switched off during second
cycle except for functional
test
Functional test during the
first 2 h of the first cycle at
the test temperature and
during the last 2 h of the
second cycle at the test
temperature
Recovery at standard
atmosphere conditio
Insulation resistance \
measurements &n
performance t \
9 |[Salt mpiste [IEC 60068-2-52 |Four spraying periods with a siérage o s itial'measurement of
Test Kb after each insulation resistanpe and
iitial functional tept
Equipment in its nprmal
position during tesft
Equipment not opgrating
during conditioning
Operational test on day 7 of
each spraying period
Insulation resistange
measurement and
performance test 4 hto 6 h
,\ (_\ after the recovery period
10 | Vibration IEC 68-2-6 pFor equipment mounted on During the vibration test,
(sinu Te reciprocating machines, operational conditions are to
soidal) installed in steering gear be demonstrated.
compartment or similar Tests to be carried out in
locations three mutually perpendicular
‘ 2*3 Hzto 25 Hz planes.
acceleration £0,7 g ) It is recommended| as
nddrance at: Amplitude 1,6 mm guidance that Q dges not

/\ — each resonance |2° Hzto 100 Hz exceed 5. _

\ frequency at which [Acceleration +4 g If sweep test is chpsen,
an amplification Endurance at: where several resgnance
factor Q = 2 is ‘ frequencies are ddtected
recorded: — each resonance frequency |close to each othef, duration

? at which an amplification of test shall be 120 min.
— 30 Hz if no factor Q > 2 is recorded:;
resonance )
frequency is -30 Hz if no resonance
recorded. frequency is recorded.

90 min

90 min

40 Hz to 2 000 Hz acceleration £10 g

Only for extreme conditions
e.g. on exhaust manifolds of
diesel engines
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Table 4 (continued)
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Test a Procedure Severity Other information
according to
11a |[Inclination 22,5° Each direction
steady 2 Equipment operating
11b |Inclination 22,5° Each direction
dynamic 0,1 Hz Equipment operating
Duration of test not less than 15 min
12 [Enclosure IEC 60529 Dependent on location See Table 7 of IEC 61892-2 for
protection minimum requirements.
13 [Electfostatic IEC 61000-4-2 | Contact discharge: 6 kV Electrostafic dischargefaqd may
discharge Air discharge: 8 kV the
Interval between single discharges: 1 s
. the
No. of pulses: 10 per polarity }:1
According to level 3 severity standard e
(\ ee note f.
14 |Elect}o- IEC 61000-4-3 | Frequency range: 80 MHz — 2 Bie iated by
magrjetic field Modulation: 80 % AM at 1 040 H ifferent\transmitters
Field strength: 10 V/m If fordests of equipment an input
ignal with a modulation ffequency
Frequency 10 G of % 000 Hz is necessary,|a
odulation frequency of 400 Hz
may be chosen.
Performance criterion A: $ee note 9.
15 |[Conducted low [ IEC 60533 Distortions in the power sppply
frequency system generated for insthnce by
electronic consumers and| coupled
T in as harmonics
e
Method of the test in accqrdance
with IEC 60945
Q Performance criterion A: $ee note 9.
st voltage (r.m.s.): 10 % of supply,
maxs
16 |Condpcte 1 0-2\(\ Frequency range: 150 kHz — 80 MHz Electromagnetic fields coyipled as
radio fplitude: 3V r.m.s. h high frequency into the tept
frequihc o o specimen via the connect|ng lines
Modulation: 80 % AM at 1 000 Hz ) -
\ If for tests of equipment aln input
Frequency sweep range signal with a modulation ffequency
< 1,5 X 10_3decadesls (Or 1 %/3 S) of 1 000 Hz is necessary,|a
According to level 2 severity standard modulation frequency of 400 Hz
may be chosen.

Performance criterion A: see note 9.
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Table 4 (continued)

Test Procedure Severity Other information
according to
17 |Burst/fast IEC 61000-4-4 [Single pulse time: 5 ns (between 10 % Arcs generated when actuating
transients and 90 % value) electrical contacts
Pulse width: 50 ns (50 % value) Interference effect occurring on the
Amplitude (peak): 2 kV line/line on power |POWer supply, as well as the
supply port; external wiring of the test specimen
1 kV lines/earth on /0 data control and | Performance criterion B: see note f.
signal lines;
Pulse period: 300 ms;
Burst duration: 15 ms;
Duration/polarity: 5 min
According to level 3 severity standard
18 [Surgg/show |IEC 61000-4-5 |Pulse rise time: 1,2 ps, (between 10 % 'Kstance,
transient and 90 % value) high
Pulse width: 50 us (50 % value) )
Amplitude (peak): 1 kV line/earth; Q cre with
0,5 kV line/line i signal
Repetition rate >1 pulse/min
No. of pulses: five per pg e note .
Application: tinuou G
According 42%{\2 i
19 [Radiated CISPR 16-1 i i Procedure in accordance with the
emisgion CISPR 16-2 standard but distance 3 m Qetween

/)

9,

<
S
s

80 — 50 dBuV/m
30 z— 100 MHz 60 — 54 dBuV/m
100 MHz — 2 000 MHz 54 dBuV/m
except for:

156 MHz — 165 MHz 24 dBuV/m

equipment and antenna

NS
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Table 4 (continued)

:2007(E)

Test @ Procedure Severity Other information
according to
20 |Conducted |[CISPR 16-1 For equipment installed in the bridge and
emission CISPR 16-2 deck zone

Frequency range: Limits:
10 kHz — 150 kHz 96 — 50 dBuV
150 kHz — 350 kHz 60 — 50 dBuV
350 kHz — 30 MHz 50 dBuVvV
For equipment installed in the general
MUWCTI d;btl;butiull LZUTIT
Frequency range: Limits:
10 kHz — 150 kHz 120 — 69 dBuVv
0,15 MHz — 0.5 MHz 79 dBuVv
0,5 MHz — 30 MHz 73 dBuVv /\

2 The statjc inclination test is not required on equipment with no moving p

b |nsulatign resistance test to be carried out before and after damp heat&est,

¢ For eqyipment installed in non-weather-protected locations ed out at
-25 °C,

d Dry healt at 70 °C is to be carried out to withstand a high degreé hounted in
consolgs, housings.

€ Salt migt test to be carried out for equipme e on open
deck.

f Perform tests. No
degrad plished by
the ma erable is,
howevelr, allowed but no change
Recovefy times shall be co preserve
essentigl services.

9 Performpnce criterion A: thexegui e hall continue to operate as intended durind and after
the tes{. No degradation{of p&rforma k nction is allowed, as defined in the technical sgecification
publishgd by the ,@ .

P For equjpment installéd i zone the test levels shall be increased to 10 V r.m.p. for spot
frequenicies in accord { /3;4;6,2; 8,2; 12,6; 16,5; 18,8; 22; 25 MHz.

i This test shall be cafrie ent lo€ated in non-air-conditioned spaces.

15.4 A

The con

The set protect
against |changes due’to vibration and against accidental causes.

15.5 Accessibility

Control equipment shall be constructed to permit easy access to the interior parts, and those
requiring maintenance shall, as far as practicable, be clear of high voltage, high temperature,

or other

unsafe working conditions.

15.6 Replacement

Each replaceable assembly shall be simple to replace and shall be constructed for easy and
safe handling.

15.7 Non-interchangeability

Preferably, all replaceable parts shall be so arranged that it is not possible to connect them
incorrectly or to use incorrect replacements. Where this is not practicable, the replaceable
parts, as well as the appertaining plug or similar device, shall be clearly identified.
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15.8 Cooling air

Preferably, apparatus shall not depend on forced air cooling and measures shall be taken,

when necessary, to prevent the build-up of dust on cooling surfaces.

If forced air cooling is required, the apparatus shall be protected against failure of the cooling

air supply causing dangerous temperature rise in the apparatus.

NOTE Special precautions are required for forced ventilated cabinets in machinery spaces to prevent insulation

breakdown due to pollution deposits.

15.9 Mechanical load on connectors

If plug and socket connections are used, the contacts shall not carry any mechanical load

ing or replacing a unit.

rays or printed circuit boards shall incorporate a retainer
shock of vibration.

15.10

Cabinetp shall be of simple mechanical construction and
All nut gnd bolt connections shall be locked.

echanical features of cabinets

15.11 $hock and vibration absorbers

- n when

>due to

al tools avoided.

If anti-shock or anti-vibration mounts ape used, 4 nce shall be provided between

cabinet |and rack to allow full freedof

BHock or vibration meunts in

series shall be avoided. Connecting leads shalNbe axrahged sothat they do not interfere with

the shog¢k and vibration isolation.

15.12 Internal wiring

Internal|wiring shall be ih
wiring shall be flame retard
smoke and toxic gas emissi

NOTE Wiring sho
requiremgnts should be/mets

i) @ minimum light trans

ii) a maxi
15.13 ¢

Termind
sufficien

rs. The
and low

minimum

so that
ly each
suitable

All cabinets shall provide protection against the penetration of rodents to the degree of
protection IP3X of IEC 60529. Besides this protection, it shall be specified the minimum

protection required against dust/salt and water.

15.15 Sensors
15.15.1 Performance

Sensors shall give a stable, accurate and repeatable performance.

15.15.2 Response time

Sensors shall have a response time compatible with changes in the measured variable.

15.15.3 Reliability

Sensors shall be mechanically robust and have good mechanical protection and reliable

electrical connections.


https://iecnorm.com/api/?name=d1ca48754677c5a60c366b6ccaee928d

—48 - 61892-3 © IEC:2007(E)

15.16 Computer-based systems

Documentation for computer-based systems used for essential functions shall be provided in
accordance with 1SO 6592:2000.

Generally, programmable logic controllers shall meet the requirements of IEC 61131-1 and
IEC 61131-2, together with the environmental conditions of 15.3.

NOTE The environmental conditions in IEC 61131-4 are, in general, less onerous than those in this standard. It is
the user's responsibility to ensure that the normal service conditions given in 2.1 of IEC 61131-4 are not exceeded
and to consult with the manufacturer regarding special service conditions (see 2.2 of IEC 61131-4).

15.16.1 Safety applications

ices and
ications
carried

For co
which h
affecting the unit, its personnel or the enwronment), a consequence
out. Thg results of this analysis shall satisfy the appropriate authority.

NOTE 1 |To meet the desired availability, the design configuration may requi Ydancy and

separatiop or diversity.

NOTE 2 |Guidance for highly reliable hardware and software can be fo

15.16.2| Hardware modularity

The eqlipment shall be designed so that the modul tion and
adjustment carried out using the instrument@ nit are
considefed acceptable.

NOTE Bpnch repairs down to component level, normally

presumed possible on board.

15.16.3| Memory

Applicafion programs and { \ W (&) that is stored in non-volatile memory
(ROM) ¢r a volatile me supply shall be protected from cdrruption
due to |loss of power. the program is stored in volatile memory, a
permanent copy, P e program, shall be provided on the unit

15.16.4

Devicesg artridge
discs sh

NOTE T icpl impact,
etc.

15.16.5
Means

e accidental reversal of power supply polarity,
e voltage spikes,
e harmonic interference.

NOTE The total harmonic distortion of power supply should be no more than 5 %. Where the generated power
source exceeds this value, the necessary filtering should be provided for the utilization equipment.

15.16.6 Computer communications
15.16.6.1 Network topology

System architecture shall be arranged so that essential functions will continue to operate
satisfactorily in the event of a communication failure between any work station or computer
and other parts of the system. If data links are redundant, they shall be as far apart as
geographically practicable. Computers situated in other geographical locations may act as
back-up for a failed computer, provided the main data link is not overloaded.
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15.16.6.2 Function priorities

When computer-based systems are interconnected in data networks and include functions
such as condition monitoring, stock inventory, planned maintenance and administrative
routines, special precautions shall be taken to provide normal operation (that is without undue
time delays) of essential functions.

15.16.6.3 Communication protocols
The communication protocol shall be suitable for the intended application with respect to

traffic rate and priority (see also 15.16.8.3 and 15.16.8.4).
wing loss
a given. The

te d}signed

NOTE Further guidance can be found in IEC 60955.

15.16.7 rMomitorimg and fauttdiagnosis

Computer-based systems shall be self-monitoring as far as is practicableMF
of an epsential function shall be detected, as far as practicable, 4
location| of a fault shall be indicated to a level compatible wi
replacement/repair policy.

NOTE The optimum level of modular design, spares holding and fa d on the

particular|application and is to be agreed upon between supplier and p

Intercorjnected systems shall be capable of testing ihks and the data

exchange management.
15.16.8| Man-machine interface
15.16.8|{1 General

At leasi two means of information presentation
essentigl functions. One of these may(be a ports
computg¢r-based.

co and shall be provided for all
sily replaceable type, or may |be non-

15.16.8/2 Command devi

Error il the normal operat inp / for example keyboards, shall not cause
computer failure, tgss gtion of programs. The switch-over funciion to a
standby system,v'ed, e simpleto execute.

15.16.8

The pre or/example mimic diagrams, shall be in accordance with
ergonon . um time delay for the creation of new display pages [shall be
agreed aplie( and purchaser, taking into account the importance of the function
describgd th > aximum time delays shall preferably not exceed 2 s for @ safety

When an alarm essential for the safety and propulsion of the unit is activated, the alarm
channel shall be displayed within 2 s and clearly described. Where the indication of alarm
monitoring is via video displays, a separate indication on the screen(s) shall be provided to
show that there are current alarm conditions to be viewed at all times by the operator.

In colour graphic systems, the means of distinguishing between unacknowledged and
acknowledged alarms shall not be by colour only.

15.16.9 Software

15.16.9.1 Development and verification

The user (specification) requirements, design, implementation, test and maintenance phases
of applications software shall be developed in a documented methodical fashion, permitting
an independent audit (that is quality assurance) for verification purposes.
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