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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, izatj pmprising
all ndtional electrotechnical committees (IEC National Committees). promote
international co-operation on all questions concerning standardization in the elegctxj fields. To
this ehd and in addition to other activities, IEC publishes International Stanard } ifications,
Technfical Reports, Publicly Available Specifications (PAS) and Guide o as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; i nterested
in thg subject dealt with may participate in this preparatory work and non-
gover izati iaisi i ici i € bs closely
with t i izati izati i g with~condjtions detefmined by
agree

2) The fg ernational
conse from all
intere

3) IEC P National
Comni nt of IEC
Publig r for any
misinte

4) In ord blications
transp vergence
betwep indicated in
the laf

5) IEC itp onformity
assespment servige q, i e for any
services carried @ ing

6) All usgrs should enSuyé tha

7) No liapili C perts and
memb i i j C National Committees for any personal injury, property damage or
other : 2 ees) and
expen bther |IEC
Publig

8) Attentfeq i e Noxmative references cited in this publication. Use of the referenced publications is
indisp ecj/application of this publication.

9) Attent wQ to the possibility that some of the elements of this IEC Publication may be the gubject of
paten{ rights JIEC shall'not be held responsible for identifying any or all such patent rights.

Internatromat—StandardEC61t892=-3—tas—beenm prepared—by HEC—techmicat—commitiee 18:

Electrical installations of ships and of mobile and fixed offshore units.

This third edition cancels and replaces the second edition published in 2007. This edition
constitutes a technical revision.

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

a) Table 4 in the previous edition of IEC 61892-3 regarding type testing has been deleted.
Information regarding environmental conditions, including requirements to vibration, is
now given in Clause 4;

b) for liquid immersed transformers requirement for overheating alarm and shut down has
been added;
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c) requirements for low voltage switchgear and controlgear have been rewritten, based on
IEC 61439-1 and IEC 61439-2. Only additional requirements to those given in IEC 61439
are given in the standard;

d) requirements to low voltage circuit breakers, switches, contactors and fuses have been
added;

e) requirement for subdivision of high voltage switchboard has been added;

f) requirements for luminaires have been deleted and replaced with reference to IEC 60598
series and IEC 60092-306;

g) requirements for heating and cooking appliances have been deleted and replaced with
reference to IEC 60335 series;

h) requirementforportable-equipmenthasbeenadded-

The tex{ of this standard is based on the following documents:

FDIS Report on votipg\
18/1241/FDIS 18/1256/RVﬁS{

Full infgrmation on the voting for the approval of this
voting indicated in the above table.

This pul
A list of bffshore
units — |
The committee has decid ed until
the stability date indicated , he data

related fo the specific p

. reconfirmed,Q
+ withdrawn,

* replaced by a
ded.

. ame

A biling ation may be issued at a later date.
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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 (IMO), a guide for future regulations which may be prepared and a
statement of practice for offshore unit owners, constructors and appropriate organisations.

This sta

The ulti
offshorg

mate aim has been to produce a set of International s
petroleum industry.

&

t is not

for the
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MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 3: Equipment

1 Scope

This part of IEC 61892 contains provisions for electrical equipment in_mobile and fixed

offshorg
exposeq
process

This standard applies to equipment in all installations, wheth

transpo
installat

This std
given in

This sta
or in tan

2 Noi

The follpwing documents, i i ofmatively referenced in this docum
i i eferences, only the edition cited applies. For

are indi
undated

referenges,
amendments) a.

IEC 600

units including pipeline, pumping or 'pigging' stations, compfessox_statid
location single buoy moorings, used in the offshore petrole for
ng and for storage purposes.

kers.

mative references

the referenced document (includi

ns and
drilling,

hporary,
nd d.c.

rements

urposes

ent and

ng any

IEC 600 certain
machine imits of
vibratiom

IEC 600

IEC 60065-Audio,video and similar electronic apparatis— annfy rnquirnmnnfe

IEC 60076-1, Power transformers — Part 1. General

IEC 60076-5, Power transformers — Part 5: Ability to withstand short circuit

IEC 60076-6, Power transformers — Part 6: Reactors

IEC 60076-7, Power transformers — Part 7: Loading gquide for oil-immersed power
transformers

IEC 60076-8, Power transformers — Part 8: Application guide

IEC 600

76-11, Power transformers — Part 11: Dry-type transformers
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IEC 60076-12, Power transformers — Part 12: Loading guide for dry-type power transformers

IEC 60092-306:2009, Electrical installations in ships — Part 306: Equipment — Luminaires and
lighting accessories

IEC 60146-1-1:2009, Semiconductor converters — General requirements and line commutated
converters — Part 1-1: Specification of basic requirements

IEC/TR 60146-1-2:2011, Semiconductor converters — General requirements and line
commutated converters — Part 1-2: Application guide

|EC 604 46-4.2:-1QQ14 S amicandiiciny aonuaringo Gaon
I o013 T GOT \—a~2)

o CTTTCOTTO T CTOT TV CTTCTO

converters — Part 1-3: Transformers and reactors

aHregrirements—agraHpe—eommutated

IEC 601[46-2:1999, Semiconductor converters — Part 2: Self-cd

9ductor
converters including direct d.c. converters

IEC 60269-1, Low-voltage fuses — Part 1. General requiremeé

IEC 60269-3, Low-voltage fuses — Part 3: Suppleme use by
unskilleg persons (fuses mainly for household ples of
standarglized systems of fuses A to F

IEC/TR 60269-5 Low-voltage fuses — e fuses
IEC 60282-1, High-voltage fuses — Pan

IEC 60282-2, High-voltags

IEC 60309-4, Plugs, witched
socket-outlets ann

IEC 60331 (all parfs)

IEC 603 : Part 1-
2: Test ] . gation for a single insulated wire or cable — Procedure for 1 kW

pre-mix

IEC 603 arts), Household and similar electrical appliances

IEC 60919210, Safety in electroheat installations — Part 10: Particular requireménts for
electrical resistance trace heating systems for industrial and commercial applications

IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 60598-1, Luminaires — Part 1: General requirements and tests

IEC 60598-2-1, Luminaires — Part 2-1: Particular requirements — Fixed general purpose
luminaires

IEC 60598-2-2, Luminaires — Part 2-2: Particular requirements — Recessed luminaires

IEC 60598-2-5, Luminaires — Part 2-5: Particular requirements — Floodlights

1 "Relevant parts” are those parts of the standards which are relevant for use on mobile and fixed offshore units.
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IEC 60598-2-6, Luminaires — Part 2: Particular requirements — Section 6: Luminaires with
built-in transformers for filament lamps

IEC 60598-2-22, Luminaires — Part 2-22: Particular requirements — Luminaires for emergency
lighting

IEC/TR 60616, Terminal and tapping markings for power transformers

IEC 60622:2002, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Sealed nickel-cadmium prismatic rechargeable single cells

|EC 60 AQ (Al nartce) Quuitnhac for haooanhald and cimilf
oot partS oWttt eSO aSe ot a—5Tr

d-oloctrical incisllatinno
O—CTrCCtrTCarTHSTorNTtrornTs

IEC 60884 (all parts), Plugs and socket-outlets for household and si

IEC 60896-11:2002, Stationary lead-acid batteries — Part General

requirements and methods of tests

IEC 60896-21:2004, Stationary lead-acid batteries — Pa
of test

g’types — Methods

IEC 608
Requirements

ypes -

IEC 609 similar

purposds
IEC 60947-2:2006, Low-

IEC 60947-3:2008, Low-voitage

switch-g isconne@

hectors,

IEC 609 brs and

motor-s
IEC 610
IEC 611

IEC 611|31<2,Programmable controllers — Part 2: Equipment requirements and tests

IEC 61378-1:2011, Converter transformers — Part 1: Transformers for industrial applications

IEC 61439-1:2011, Low-voltage switchgear and controlgear assemblies — Part 1: General
rules

IEC 61439-2:2011, Low-voltage switchgear and controlgear assemblies — Part 2: Power
switchgear and controlgear assemblies

IEC/TR 61641:2008, Enclosed low-voltage switchgear and controlgear assemblies — Guide for
testing under conditions of arcing due to internal fault

IEC 61800 (all parts), Adjustable speed electrical power drive systems
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IEC 61869-3, Instrument transformers — Part 3: Additional requirements for inductive voltage
transformers

IEC 61892-1:2010, 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 61892-5, Mobile and fixed offshore units — Electrical installations — Part 5: Mobile units

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

areas
IEC 620 batibility
(EMC) nequirements

IEC 622 against
external mechanical impacts (IK code)

IEC 62271-100:2008, High-voltage switchgear and cghtrolgés -current
circuit-Breakers

IEC 62271-102:2001, High-voltage s current
disconngctors and earthing switches

IEC 622 current
contactq

IEC 622 nclosed
switchg 4

IEC 622 ulation-
enclose ncluding
52 kV

IEC 623 U nce trace heating systems for industrial and commercial
applicatjof \

IMO, Cd

3 Ten

For the purposes of this document, the terms and definitions given in IEC 61892-1 and the
following apply.

3.1

computer-based system

system that consists of one or more programmable electronic devices with the connections,
peripherals and software necessary to automatically carry out specified functions

Note 1 to entry The following types of programmable devices could form part of a computer system: mainframe,
mini-computer, micro-computer, programmable logic controller.

3.2
converter
device for changing one or more characteristics associated with electric energy
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Note 1 to entry Characteristics associated with energy are for example voltage, number of phases and frequency
including zero frequency.

[SOURCE: IEC 60050-151:2001, 151-13-36]

3.3

trace heating

utilization of electric trace heater cables, pads, panels and support components, externally
applied and used to raise or maintain the temperature of contents in piping, tanks and
associated equipment

[SOURCE: IEC 60050-426:2008, 426-08-14]

3.4

eIectranagnetic compatibility

EMC

the ability of an equipment or system to function satisfactorq agnetic
environment without introducing intolerable electromagnetic di in that
environment

[SOURCE: IEC 60050-161:1990, 161-01-07]

3.5

emergency switchboard

switchgear and controlgear assembly which i g ed by the main switchbgard but
which, ih the event of failure of the i < ystem, is directly supplied
by the ¢mergency source of electrical \powe ' source of emergencly power
and is intended to distribute and contre l.energy to the emergency servicep for all
electricd W, contractors, visitors and the unit

under emergency conditions

3.6
expert system

knowledge-base
applicatjon by d

field of
edge

[SOUR(

3.7
extra-lg
ELV
voltage

¢ exceed 50V a.c. r.m.s. between conductors, or betwgen any
conductor and earth.

[SOURCESIEC 60050-826:2004, 826-12-30, modified]

Note 1 to entry The voltage limit should not be exceeded, either at full load or no load, but it is assumed, for the
purpose of this definition, that any transformer or converter is operated at its rated supply voltage.

Note 2 to entry Information about protection by extra-low voltage is given in IEC 60364-4-41.

3.8

inverter

electric energy converter that changes direct electric current to single-phase or polyphase
alternating currents

[SOURCE: IEC 60050-151:2001, 151-13-46]
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3.9

low-voltage switchgear and controlgear assembly

combination of one or more low-voltage switching devices together with associated control,
measuring, signalling, protective, regulating equipment, with all the internal electrical and
mechanical interconnections and structural parts

[SOURCE: IEC 61439-1:2011, 3.1.1]

3.10
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

3.1
rectifier >
electric lenergy converter that changes single-phase or polyphase_a ting electhg furrents

to unidinectional current

[SOURCQE: IEC 60050-151:2001, 151-13-45]

3.12
secondpry cell
cell whi¢h is designed to be electrically

[SOURCE: IEC 60050-482:2004, 482-04

3.13
semicopductor device
device the essential charg
or more|semiconducto

[SOURCE: IEC 6?50-

3.14
softwane
program
system

progran]

hin one

ateddocumentation pertaining to the operation of a cpmputer
application (user) program and the operating system (firmware)

3.15
valve regulates
VRLA
secondary<battery in which cells are closed but have a valve which allows the escape pf gas if
the intermal pressure exXceeds a predetermined vaiue

Note 1 to entry The cell or battery cannot normally receive additions to the electrolyte.

[SOURCE: IEC 60050-482:2004, 482-05-15]

3.16

vented cell

secondary cell having a cover provided with an opening through which products of electrolysis
and evaporation are allowed to escape freely from the cell to the atmosphere

[SOURCE: IEC 60050-482:2004, 482-05-14]
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4 General requirements

4.1 Environmental conditions
4.1.1 General

The normal environmental conditions shall be as stated in IEC 61892-1. Other environmental
conditions shall be agreed between the manufacturer and the user if required, for example for
use in arctic or tropical climates.

NOTE See Annex B of IEC 61892-1:2010 for units operating in arctic areas.

4.1.2 _Ambientairtemperature
The pertinent information is included in IEC 61892-1.

For unjts which are limited to certain areas of operatio >range
requirements are less than stated, alternative values may bg agrer i ropriate
authority.

This rapge of temperatures may be reduced where ipn ed i ntrolled
environment provided with an alarm for abnormal cghditiqons s v g i ans are
provided to maintain the required environment i N rmal air
conditioping.

Where ¢xtreme ambient temperatures axe e ' directly

adjacenf to engines, boilers, etc., or e adiatiqn from the sun, speC|aI consifleration
shall beg| given. When equipment is loc b e given
to the i ipsi its own
componjents.

41.3

Temper
conside

ng into

When a
of the m

éd to a supply system with harmonic distortion, the rating
increased heating effect of the harmonic loading.

41.4
4.1.41

ElectricaNequipment and components shall be unaffected by vibration and shock [ikely to
arise under normal service.

As the type and arrangement of fixed offshore units vary to a great extent it is not possible to
give general requirements to shock and vibration values. For such units the values will
normally be specified by the owner/operator for each project.

For mobile units with class notation in a classification society the rules of the classification
society shall be complied with.

NOTE 1 In the absence of specific requirements from the owner/operator or the appropriate authority, the
following can be used as a guideline:

e 2(+3-0) Hz to 13,2 Hz — amplitude £ 1 mm;

. 13,2 Hz to 100 Hz — acceleration + 0,7 g. For severe vibration conditions such as e.g. on diesel engines, air
compressors, etc.;

e 2,0 Hz to 25 Hz — amplitude + 1,6 mm;
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e 25,0 Hz to 100 Hz — acceleration + 4,0 g.

NOTE 2 A guidance for fixed installations is not possible due to the impact of the different structures and the
operational area.

NOTE 3 For further information regarding vibration testing, see IEC 60068-2-6. For vibration for mobile units, the
values in IEC 60721-3-6 can be taken as guidance.

4.1.4.2 Vibration at special locations

At special locations, for example directly on all engines, diesel engine exhaust systems,
diesel generator sets, compressors, and in steering-gear rooms, the stationary sinusoidal
vibration shall be taken as having the following parameters and severities:

L4 dISp dcement ampitituae or 1,0 mim In tne frequency range £ fZ 10 £Zo

e accsgleration amplitude of 50 m/s? in the frequency range 2 Hz to 2

4.1.4.3 Appliances with mass in excess of 10 kg

Applian itude of
500/M n
With re s to be
avoided|

Very sp 3 n diesel
generat s may be obtained from the
manufa

41.4.4

The ste
4.2 Dlegree of :ot
Degree [of protection f

4.3 Nameplate

Each unit and main ed with

the datd specifiechin

be provided in all location where necessary to warn pergonal of
ituations.

Warning s-sha
potentiglly dangereu

Switchgear shall have the same cubicle marking af front and rear of the switchgear.

All nameplates and labels shall be engraved or embossed on plastic-laminated or metallic
material and be permanently fixed.

If other fixing means than screws or rivets are used, they shall provide an equivalent level of
reliability.

4.4 \Voltage and frequency variations

Equipment shall be designed for voltage and frequency variations as given in IEC 61892-1.
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4.5 Electromagnetic compatibility

For equipment in general, electromagnetic compatibility shall be achieved. Requirements are
given in IEC 61892-1. For general consideration in this context, see IEC 60533 and
IEC/TR 62482.

4.6 Terminations

The means of fixing current-carrying parts shall be independent of the means of making
connection thereto.

Apparatus shaII be prowded with sunable terminals, clearly marked, placed in an accessible
position
be so sj

Adequa
can be
provided with means, to allow easy termination of cables wit
the apparatus.

ofNany>damage to

5 Generators and motors

5.1 General

The proyisi
use in
requirer
propulsi

All electri
with the

Each c igned to
withstar at the
generat
The dut
When t type S1

(continu

Where motors are operated on a non-sinusoidal and/or variable frequency supply, cgre shall
be take%mm*hﬁwnﬂdﬁtmﬁ-hmdwmmm—ﬁk-oﬁh?mator.

Inspection covers should be installed in order to allow visual inspection of the bearings,
exciter and replacement of the rotating diodes.

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.
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5.2.2 DC generators

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

5.2.3 AC generators
5.2.31 General

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

5.2.3.2

Each 4.c. generator for general service driven by its prime- hase: dovernor
charactxristics comply with 5.7.2, shall be provided with an excitat able of
maintaining the voltage under steady conditions within £ 2,5 % 8 for all
loads b¢tween zero and rated load at the rated power factor. & i creased
to + 3,5(% for emergency sets (see 5.2.3.5).

When the generator is driven at rated speed, giving jt ¥ metrical
load, th i i

NOTE A n be less
than the r

5.2.3.3

When t bct to a
sudden r factor,
the voltage shall not fall YA X d at the

generatpr terminals.

The volfage of t , for the
main generator setip/m 5, these
values may be incres

In the gdbsengé~af i ation concerning the maximum values of the suddep loads,
the follg i & assumed: 60 % of the rated current with a power zjactor of
between 0.4 Rg.and\0 to'be thrown on with the generator running at no load, and then

withdray e dy<state conditions have been reached.

To achieve (satisfactory performance on board a unit, the governor of the prime-moyer shall
restore the{speed to a steady state within the limits specified in 5.7.2 in not more than (3 s.

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

5.2.3.4 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.

NOTE 1 For instance a current of at least three times its rated value for a duration of up to 2 s is acceptable,
unless protection selectivity conditions exist which allow a shorter duration and provided that, in any case, the
safety of the installation is ensured.
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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.

5.2.3.5 Emergency generators
Emergency generator sets which are required to meet the same general requirements as in

5.2.3.3 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
5.3.1 DC generators

Special
charact

T ; voltage
ristics as are required for the application.

5.3.2 AC generators

Special
togethe

50 kVA,
d upon

between

54 P

5.4.1

When a nerating
sets sha bn 10 %
of the rated output of the largest machine, e where
this val(

The alternator design i nt damping in the rotor circuits o avoid

power gscillations and

5.4.2

For a.c 9 prime-
movers e limits of 20 % and 100 % total load, the load|on any
generat differ from its proportionate share of the total load by more
than 15 the largest machine, or more than 25 % of the rating of the
individug

The fac adjusting the governor at normal frequency shall be sufficiently accurate to
permit 3 mini adfustment of the load on the engine not exceeding 5 % of the rated load
(see 5.4.8.

NOTE It is assumed that the speed of the prime-mover decreases with the application of the load and increases
with its removal, permanent variation being such that the speed does not at any load vary from the straight line
joining rated load 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 5.8.

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.
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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).

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 speciiied Is that calculated on the assumption that the torgue orne alennator, i.e.
the torqu¢ opposing the motion of the engine, is uniform throughout the engine cycle.

NOTE 2 |The angular deviation specified apply to alternators for ordinary regujdfti igned for
special regulation can require even closer uniformity of rotation.

NOTE 3 |Avoidance of effects of resonance means that the natural frequency of o3gjllatioR or with its
flywheel, |when connected to the electrical system with which it is to.won i proach a
frequency| of any engine impulses of significant magnitude.

5.4.4 Excitation of a.c. generators

The components of the excitation system, includi ¢ if used,
shall be| of a type suitable for offshore iti ) nder all
specified conditions of steady and tra 5.2.3.2,

5.2.3.3 and 5.2.3.4.
e gene parallel, means shall be proyided to
ene atofs (see 5.4.1).

NOTE It|is desirable to ensyre that failure excitation/system (including the automatic voltage regulator if
used) dogs not cause damapg i 2

5.5 Mechani@a ’

When it|is intended to operate two or mor

divide the reactive power

5.5.1

Where doler shall be so designed as to avoid entry of water into
the madhi 5 or condensation in the heat-exchanger.

Coolers 13V6 e pipe and leakage detection.

5.5.2 : of moisture and condensation

Consideration-shall be-given-to-providingeffective-meanstopreventaccumulationof moisture

and condensation within the machines, especially when these are idle for appreciable periods,
for example by means of space heaters.

5.5.3 Balance
Vibration level for machines shall comply with the requirement of IEC 60034-14.

NOTE For vibration level during operation, see ISO 7919-1 and ISO 10816-1.
5.5.4 Shaft currents

Measures shall be taken, if necessary, to prevent the circulation of current between the shaft
and the bearings.

NOTE For motors fed from VSD, guidance with regard to insulated bearings can be found in IEC/TS 60034-17
and IEC/TS 60034-25.
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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.

Protecting earthing bars and instrument bars should have direct connection with sufficient
cross sectional area to the main enclosure to avoid circulating high frequency currents.

5.6 Lubrication (generators and motors)

5.6.1 Gererators—and—motors—shatttave—efficient—and—contintous—tubricaton—at—at running
speeds |[and all normal working bearing temperatures, with any variation| of theNinclination of
the unit|ffrom normal as specified in IEC 61892-5.

Motors |driving gas compressors should not share a commop vith the

compresgsor.

5.6.2 M shaft or
otherwig

5.6.3 H h, while
permitti ng from

containing an excess of oil.

5.6.4 W cannot
leave thie shaft.

5.6.5 Each self-lubricated s inNg,s pans for
the visugl indication of] i apply to
machings under@k

5.7 Prime mover

5.71

Prime 51892-2
shall h and\ overload capacity compatible with the rating and the gpecified

Applical

« site
« fuel composition;
« aging and derating factor, caused e.g. by time intervals between major overhaul.

NOTE There can be a design difference between mobile and fixed units due to class requirements for 10 %
additional load for 1 hour every 12 hours.

5.7.2 Speed governing characteristics

Speed governors on prime movers shall be such that they will automatically maintain the
speed within a transient variation of 10 %, and have a steady-state variation not exceeding
5 % when the rated load is suddenly thrown off and 50 % of the load is suddenly thrown on,
followed after a short instant by the remaining 50 % of the load, unless other sudden load
changes are specified.
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Consideration may be given to the throwing-on of loads in portions, of which the values differ
from those stated above, in order to reach the 100 % rated load condition.

However, application of the load in more than two steps shall only be permitted if the
conditions within the unit's supply permit the use of such prime-movers, which can only be
loaded in more than two load steps, and provided that this has already been allowed for at the
design stage.

Each prime-mover 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 vernox _ofcthie prime
mover shall restore the speed to a steady state within the limits specifi t motethan 5 s.

NOTE Ske also IEC 60092-101 and I1SO 8528-5.
5.7.3 Flywheel effect

The flywheel effect provided shall comply with the require

5.8 Qyclic irregularity

5.8.1 The maximum permissible cyclieN i out one
engine ¢ycle shall conform to the reqWi

5.8.2 Fpr an engine with one or twg i ; B worse
than 1/75 unless a closer limit is specifjed.

5.8.3 Flor an engine B worse

than thg values given i

<

of cyclic irregularity

Tahle i
Number o{é\%‘n\e}r\@&s\p}eﬁ é{nd Cyclic irregularity to be not worse than
f
N \{p\s\zt \ 1150
\ \\\ \Q 1/220
\ \ \ 8 to 20 1/{(200/f)-f}
~ \above 20 1175

NOTE (yclic irreguwis defined as the ratio of the maximum variation in angular velocity at the|flywheel
during ompe“ergine cycle to the mean angular velocity when the engine is running at any load up to and |ncluding
rated load and at rated speed. This is conveniently expressed as follows:

Max. speed — Min. speed

Mean speed

5.9 Lubrication (prime movers)

5.9.1 Prime movers shall be efficiently and continuously lubricated at all running speeds and
at all working oil temperatures without risk of spilling oil, at any inclination of the installation
within the limits specified in IEC 61892-5.

5.9.2 Generating sets dependent on forced lubrication shall be arranged to shut down
automatically in case of failure of lubrication, and effective lubrication shall be provided to
prevent damage to the bearings during running down.
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5.10 Running speed

The normal speed on a combined generating set shall not approach critical speed.
The relation between critical speed n_ and nominal speed n, should be (n, < 0,9 n_).

5.11 Testing

Sufficient tests shall be made in accordance with IEC 60034-1 in order to ensure that the
machine meets these requirements.

6 Tra

6.1 QGeneral

The prdvisions of Clause 6 are applicable to all transformers use ng and

static converters and, where appropriate, to starting transformeérs, i hturable

reactorq and transductors for use in offshore units, including S|Ie ~ rs rated

at less [than 1 kVA, and three-phase transformers rated @ 3 special

requirements are specified. All equipment referred relevant

requirements of IEC 60076-1, IEC 60076-5, IE(Z IEC 40076-8,

IEC 60Q76-11, IEC 60076-12 and IEC/TR 60616 _a irements

given in[this standard.

Transformers for use with converters; be so

designed as to be suitable for use gn quency

supplieg,

LV systems supplied fro vent the

LV system being charyg by, for

example, an earthed scre gving its

neutral garthed @

For suc¢ \

o the s

o the s

o the g erance.
This should
be s

The follpwing should also be considered:

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

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

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.

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.
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NOTE Transformers with rectifiers for parallel supply to one d.c. bus can have different phase angle.
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 can be used.
6.3 Terminals

Suitable terminals, clearly marked, shall be provided in an accessible position, convenient for
external connections. The terminals shall be effectwely secured and shall be so spaced
and/or "IIIUIUUU LIIdL llIUy bdlIIIUl. UU dbbluUllldlly UdILIIEU bIIUIL bllbuIlUU 9) I.UU IIUU.

Termindls shall be suitable for direct connection of copper conductors

6.4 Cooling arrangement

6.4.1 When installed indoors, transformers shall preferabl pe. The
classes|of dry-type transformers shall be C1 (climate), E2 (envi i haviour)
as minirnum according to the requirements of IEC 600

NOTE 1

NOTE 2 |An air to water cooler integrated in § q rfer will reduce the requifement for
cooling aif.

6.4.2 Ljquid-immersed type transfor eferakly be hermetically sealed. If of the
conservgtor type, they shall be so degi By operate without risk of spillirfg liquid
under gll conditions, wit 3 € { clined from the normal within the Iimits as

specified in IEC 61892-5.

If provigdion is mag:
6.4.3 Flor liquid-iniry

shutdow

well as
ressure

6.44 L

6.4.5 W ihg is used, it shall be possible to operate at reduced power on
failure d or afan. Overheating alarm and shut down facilities shall be provided.

6.5 Violtage regulation

The voltage drop in the secondary voltage, between no load and rated load, shall be agreed
between the purchaser and the manufacturer.

When determining the transformer ratio and the short-circuit impedance, consideration should
be given to total voltage drop to be expected in the supply and distribution system. In this
respect, see also IEC 61892-2.

NOTE For more information and relative formulae, see IEC 60076-8.
6.6 Tests

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

The provisions of Clause 7 are applicable to switchgear and controlgear assemblies, with 7.4
containing provisions for rated voltages not exceeding 1 000 V a.c. at rated frequencies not
exceeding 60 Hz or 1 500 V d.c., while the provisions of 7.5 are applicable for voltages in the
range from 1 kV up to and including 35 kV at rated frequencies not exceeding 60 Hz.

Subclause 7 6 is applicable to both high-voltage and low-voltage assemblies—

The corlditions specified in IEC 61892-1 shall take precedence over Clause 7
of IEC §1439-1:2011.

7.2 Ilefinitions

For definition of general terms used in this 2:2011,
IEC 62271-200:2011 and this standard, Clause 3.

7.3 Llocking facilities

Withdrafvable circuit-breakers and i S ide locking
facilitied in both service and disconnects

For mai nd fixed
disconngctors shall be possgihle.

In orden to protect thg qpers Jai fate r in low
voltage [switchgear ang ' i hge and
disengage movi bjected
to agregment bet

7.4 L

7.41

The as{ s basis
refereng

Considgration’shoutd’be given to constructions which allow thermographic inspection.

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.

7.4.2 Temperature rise

The temperature rise shall be in accordance with the requirements of IEC 61439-1:2011, but
based on an ambient temperature of 45 °C.

7.4.3 Circuits

Individual circuits and their devices shall have durable markings with a permanent means of
fixing. Protective devices with adjustable settings are to have means to identify the actual
setting of the protective device. 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".
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NOTE The rating of fuses and the setting of protective devices can be given in the documentation instead of on
the switchboard.

7.4.4 Marking of parts

Withdrawable and removable parts of an assembly shall be marked to identify where the parts
can be placed in the assembly. Where polarized circuit-breakers are installed in d.c. systems,
and in all similar cases, warning labels shall be so arranged as to draw attention to the
possibility of incorrect connections during maintenance or replacement.

7.4.5 Design and construction

7.4.51 Circuit breakers, switches and fuses

Circuit breakers, switches and fuses shall comply with the following:

e circyit breakers shall be in accordance with IEC 60947-2:2006;

e swit¢ches, disconnectors, switch-disconnectors and fuse-gcombinati nits\ shd|l be in
accqrdance with IEC 60947-3:2008;

e contphctors and motor-starters shall be in accordance

o fuse

7.4.5.2

If struct marine
environment and precautions shall be ta

7.4.5.3

The insulating material tated in
IEC 61892-1.

7.4.5.4 Sect@

Enclosu(Lres shall bé r hat they
can be ¢pened only

7.4.5.5

Every meg ated on
a fixed access
to the 1 tenance
purposes, fitted. It

may be necessaryto provide handrails or handles for distribution boards, if the dimensions

r 'm: apta maain Ay Aranaraamnay, ot ih Ao eAo
are si I toTanT O CTeTgoTioy owitoTiouarus

7.4.5.6 Door locking

Doors on which electrical equipment is fitted, which are live when the doors are open, shall be
provided with locking facilities in the open position.

For all switchboards with rear access, rear doors should be of a hinged type and when open,
it should have a barrier against accidental touching of live parts.

7.4.5.7 Clearance and creepage distances
7.4.5.7.1 General

Clearance and creepage distances shall be in accordance with 7.4.5.7.2 for assemblies
verified by testing. For assemblies not verified by testing, clearance and creepage distances
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shall be in accordance with 7.4.5.7.3. 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 7.4.5.7.2 or 7.4.5.7.3 due to abnormal conditions (for example
short circuits).

7.4.5.7.2 Assemblies verified by testing

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 overjvoltage category Ill (distribution circuit level);

e inhomogeneous field conditions;

e rated operational voltage 1 000 V a.c., 1 500 V d.c.
As a reqult of these requirements the values are as follows:

e minimum clearance: 8 mm;

e minimum creepage distance: 16 mm.

of the assem

If a pollition degree higher than 3 is applicable p bly, e.g.

acause oOf the lqcati
in diese S

7.4.5.7.

For thed Il be as
stated ip Table 2.

The val rts and
betweer

i€s not verified by testing

Minimum clearance Minimum
creepage distances

mm mm

15 20

> 260 and < 690 20 25
> 690 25 35

7.4.5.8 Enclosure and degree of protection

See 8.2 of IEC 61439-2:2011, and |IEC 61892-2.

7.4.5.9 Protection against direct contact

For rated operational voltages above the safety extra-low voltage of 50 V a.c. rm.s. or
120 V d.c. as specified in IEC 61892-1, assemblies shall have a degree of protection against
direct contact of at least IPXXB according to IEC 60529.

Means for isolation of generator circuit breakers shall be provided to permit safe maintenance
while the main busbars are alive.
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Safety interlock between different boards in order to avoid the possibility to open a panel in
one switchboard without opening the above connected circuit breakers placed in another
switchboard (in the same or in different electrical room) should be provided.

NOTE The provision of means for isolation for other important parts of assemblies is recommended.
7.4.5.10 Short-circuit protection and short-circuit withstand strength

Reference shall be 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 assemblies.

A shorticircuit withstand test according to IEC/TR 61641:2008 shall carriedyout| for low
voltage [switchboard when the prospective fault current “I»” is larger than 50

It is rec ase of a
short cif d.

Flash h ulations
and tag ndards.

NOTE TH
incident &
design me¢asures such as:

e objective of flash hazard assessment is to iffcrease Pefsopnel safety by determining the| arc-flash
af e icaNgqui e are used to implement|safety by

- limit | immize/fault current magnitude);

— integ currents

and g
— consider remote operation pé

—  provi arc-flash

incidgnts.
7.4.5.11 Swit i ts installed in assemblies

Each s ighedand arranged in such a way that, in the off position,
it canng
Wherev shall be
installed

7.4.6

Where the’ aggregate” capacity of generators connected to the main busbar of an agsembly
exceeds 100 kVA a.c., barriers between the generator sections and adjacent sections [shall be
installed to limit gas propagation through the assembly.

Generator cubicle should be provided with warning labels regarding live terminals due to
residual magnetizing even with exciter turned-off.

7.4.7 Internal electrical circuits and connections
7.4.71 General

See 8 of IEC 61439-2:2011. In addition, the requirements listed below shall apply.

7.4.7.2 Internal wiring

Internal wiring shall be insulated and shall have either stranded or flexible conductors. The
wiring shall be flame retardant as per IEC 60332-1-2:2004.
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Wiring should have low emission of smoke and halogen gases in the case of fire. The
following minimum requirements should be met:

a) a minimum light transmission value of 60 %, according to IEC 61034-2;

b) a maximum halogen gas emission of 0,5 %, according to IEC 60754-1:2011 and
IEC 60754-2:2011.

7.4.7.3 Busbar phase or polarity arrangements

Where practicable, consideration shall be given to providing a standard pattern of busbar
phase and polarity arrangements, as viewed from the front of the assemblies.

NOTE Epamples—for—sueh—patterrs—are—fer—a-e—switehgear—and—econtrelgear—assemblies counting

from front to rear, top to bottom or left to right.

7.4.7.4 Main busbar subdivisions

Where the aggregate capacity of generators connected to a mai 5sembly

exceedg 100 kVA a.c. the main busbars of the assembly shall‘be subhdivided t least two

isolated| parts which shall normally be connected by a bus<t ~ pr other

approved means. As far as possible, the connection © S and any other

duplicat

7.4.7.5

Busbarg shall consist of electrolyti i e or of copper-surfounded

aluminiym alloy. The rating of currentcarrying ; in a main circuit shall be as

outlined| below:

e main busbar: 100 % o ) mMain busbars at the maximym load
condition of the busba 3

o distrjbution busbargNn sactions™t ise specified the diversity factors given in
IEC 61439-2:2011 ;

e termlination to the rated current of the circuits @nd the

permissible tenpe

The ma ard.
When a

7.4.8

7.4.81

Design

7.4.8.2 Additional requirements

In addition to the requirements of IEC 61439-2:2011, the following apply:

For every assembly for which a function test is required (main switchboards, emergency
switchboards, switchboards for propulsion plants), the functions of all mechanical components
and the function of the electrical control shall be verified to be in accordance with the
functional diagrams.

The following shall be verified in detail:

¢ function of the switching devices (switching, interlocking) after installation;

o function of indicating, monitoring and protecting devices;
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e assessment of protective measures.

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.

7.5 Switchgear and controlgear in the range above 1 kV up to and including 35 kV
7.5.1 General

High-voltage switchgear shall be of the metal-enclosed type in accordance with
IEC 62271-200:2011, or of the insulation-enclosed type in accordance with
IEC 62271-201:2006

The majn busbars of the assembly shall be subdivided into at least o is s which
shall ngrmally be connected by a bus-breaker. As far as possib i éof the
generatprs and any other duplicated equipment shall be equally divi rts.
7.5.2 Service conditions

The copditions specified in IEC 61892-1 shall diven in
IEC 62271-200:2011 and IEC 62271-201:2006.

7.5.3 Ratings

Ratings|shall be in compliance with IEC\622%]-& > - C 62271-201:2006.

7.5.4 Design and construction

Design | and constructi® i with IEC 62271-200:2011 and

IEC 62271-201:2006.

The switchgear, and
IEC 62271-200:2Q1%,

tested, verified and IAC classified [as per

It is rec ressure,
or other

The senvi 11 and
IEC 6227

7.5.5

Depend ng-on its location, Q\A/itr‘hgpnr and r‘nnfrnlgpnr shall as a minimum have the d pgree of

protection as given in IEC 61892-2.

7.5.6 Circuit breakers, switches and fuses
7.5.6.1 General

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

e Circuit-breakers shall be in accordance with IEC 62271-100:2008;

e switches shall be in accordance with IEC 62271-102:2001;

e contactors and motor starters shall be in accordance with IEC 62271-106:2011;
e fuses shall be in accordance with IEC 60282-1 and IEC 60282-2.
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If vacuum circuit breakers are used, considerations should be given to the possibility of
switching overvoltages.

If star/delta starters are used, consideration should be given to the risk of short-circuit
occurring during transition to delta connection, if the line breaker is closed against out-of-
phase motor electromotive force.

7.5.6.2 Additional requirements for compressed air circuit breakers

Pipes and valves of compressed-air operating mechanisms shall be of non-corrosive material.

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 presgure availgble for
every dircuit-breaker on the compressed-air system. Any loss of pressuxe “shall be
indicated.

In a compressed-air system, means shall be present to pro These
means ghall be duplicated to allow maintenance.

7.5.7 Earthing and short-circuiting

For mai es shall
be avallable to enable a sufficient number @ safety.
Alternat

The ear

Interlocked earthing switche

7.5.8 Protection agaij

The fixdd contacts af that, in
the withdrawn pg awal is

possiblg only after

7.5.9

Internal he-lsu d and shall have either stranded or flexible conductars. The
wiring s retardant as per IEC 60332-1-2:2004.

Wiring § A ow emission of smoke and halogen gases in the case of fire. The

following minimumrequirements should be met:

a) a minimum light transmission value of 60 %, according to IEC 61034-2.

b) a maximum halogen gas emission of 0,5 %, according to IEC 60754-1:2011 and
IEC 60754-2:2011.

7.5.10 Auxiliary systems

If electrical energy and/or physical energy are required for the operation of circuit-breakers
and switches, a stored supply of such energy shall be provided for an adequate number of
operations.

7.6 Instruments for assemblies
7.6.1 General

The requirements of 7.6 apply to both high-voltage and low-voltage assemblies.
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7.6.2 Instrument for a.c. generators

Each a.c. generator shall be at least provided with the following instruments:

e a voltmeter for measuring each phase and between each phase and neutral (when
applicable);

e an ammeter for measuring each phase;

e a three-phase watt-meter for generators rated more than 50 kVA, if parallel operation is
possible;

e a frequency meter.

NOTE F g i instryl different
phases (dr to neutral).

7.6.3 Instrument for d.c. power sources
For eagh d.c. power source (e.g. converters, rectifiers and batte eyfand an

ammeter shall be provided, except for d.c. power sources fo .|starting
motor fgr emergency generators).

7.6.4 Instruments measuring the insulation lev

When aldistribution system, whether primary or se ) G ~eating or lighting, with
no connection to earth is used (IT-sys g ontinuously monitgring the
insulatign level to earth and giving 4 3 dfedtion of an abnormplly low
insulatign level shall be provided. A means 3OV silence the audible alarm.

ould be_given\to ipstallation of rapid detectionp of the
Q former on each circuit, or by pse of a

For critjcal systems consideration sh
faulty cifcuit. This could be
portablg

7.6.5

For eac inge of Thstruments for single consumers shall not{ exceed
3 % of t

The me i 3 for other purposes shall not exceed 1,5 % of the full scale
value.

A d.c. ppw

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.

Watt-meters shall have a measuring range of at least 120 % of the rated power.

For generators arranged for parallel operation, the measuring range of a three-phase watt-
meter shall include at least 15 % reverse power.

For watt-meters using one current circuit only, the measurement of the current of all
generators shall be made in the same phase.

Frequency meters shall have a measuring range of at least + 5 Hz around the rated
frequency.


https://iecnorm.com/api/?name=ef78ea360004125d311a5bc90aef3123

61892-3 © IEC:2012(E) -33 -

When electronic multifunction devices are used, at least three separate ammeters for each
main feeder and one separate voltmeter for each busbars shall be provided.

7.6.6 Transformers provided for instrumentation, protection and control circuits

Current and voltage transformers used for measuring purposes shall have at least accuracy
class 1 as stated in IEC 60044-1, respectively IEC 61869-3.

Current transformers used for protective devices shall be suitable for the overcurrent range
that is expected may occur.

Current transformers provided for instrumentation, protection and control shall have their
secondary windings connected to earth.

NOTE IBC 61869-3 has replaced the former IEC 60044-2. General requirements
given in IEC 61869-1.

strumentN\transformers are

7.6.7 Selection of protective devices

The reqpirements according to IEC 61892-2 are applicables

7.6.8 Synchronizing devices

For profection against the effects of incqrrect izati paralleling generators, at
least onle blocking device (e.g. a check syrch 2 ronizing
failures,

At leas{ one synchroscope for manu as dual

frequency and dual voltagemeter,

Provisign shall be madwe_for S i i pard for
manual [synchronizatio

When auto-synch
check rglay for map

gynchro-

7.6.9

For a.c. bntrol of
each se . The device shall allow at least manual control of the frgquency
from at v1{o at least 10 % above the system rated frequency. The tinle taken
to covel this-range sh Il be sufficient to enable a satisfactory sharing of load.

8 Semiconductor converters

8.1 General

8.1.1 The provisions of Clause 8 are applicable to static converters 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 converters shall comply with the relevant requirements of
IEC 60146-1-1:2009, IEC/TR 60146-1-2:2011, IEC 60146-1-3:1991, IEC 60146-2:1999,
IEC 61800 series, as well as with the additional requirements given in this standard.
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8.2 Internal wiring

Internal wiring shall be insulated and shall have either stranded or flexible conductors. The
wiring shall be flame retardant as per IEC 60332-1-2:2004.

Wiring should have low emission of smoke and halogen gases in the case of fire. The
following minimum requirements should be met:

a) a minimum light transmission value of 60 %, according to IEC 61034-2;

b) a maximum halogen gas emission of 0,5 %, according to IEC 60754-1:2011 and
IEC 60754-2:2011.

8.3 Covotingarrangements

8.3.1 Semiconductor converters shall preferably be of the dry, air-cooled ty

8.3.2 S hetically
sealed.

8.33 L oes not
combus g alarm

and gasractuated protection devices.

8.3.4 W ¢ & ould be
given to the detection of leakage i ipme ¢ n alarm
indicatid i h in the

event of loss of flow.

NOTE REegarding installation pr
8.4  Accessibility

The converters
located |such tha

shall be

Semico such a
manner e unit.

The equi all also
provide . . Under
extreme major short circuits or badly operation, there shall be no danger to

persons| in thewvicinity \of the equipment.

8.5 Slervice conditions

8.5.1 The service conditions as stated in IEC 61892-1 are applicable.

8.5.2 If the converter 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 converter 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 converter equipment shall be immune to voltage transients, voltage dips, and
distortion on power supply, according to IEC 62040-2.
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8.6 Application
8.6.1 Forced cooling

Where forced cooling is utilized, the circuit shall be so designed that power cannot be applied
to, or retained, on converter stacks or semiconductor components, unless effective cooling is
maintained.

When forced cooling is unavoidable, the failure of any one cooling fan on any thyristor stack
shall not impair the unit performance. The changeover standby fans shall be automatic.

Particular attention shall be paid to the location of ventilation louvers and their arrangement.
Dust filters—stattbe pluviu'cuI omat—touvers—and—shattbe caoiiy lcpiabca"'rc\" IiIIU operation
without disconnection of the converter.

NOTE Rleduced power output in natural air cooling mode can be considered.

8.6.2 Effects from and on the supply or load system

ent against the [harmful
system,

8.6.2.1

Precautions shall be taken to guard the converfer sgWiph
effects ]

includin
8.6.2.2 ginst the
harmful
8.6.2.3 n of the
power gupply to levels exceeding th er input

terminals. This is, in parjic \ ic gwitches
operating once or more than oncg pers )

ses and
solating

If fitted| filters shall n a
earth tq unaccepf Ie evels.
transformers sha .
Current
harmon
other it

account| i
significs

with /the impedance of the supply will generate |voltage
oftage harmonics can cause malfunction and overhgating in
he unit, if their possible presence has not been taken into
esign. For systems where a converter rating is largg and a
e system rating, it may not be feasible to suppress such hafmonics
at the s . eptly, appropriate measures may have to be taken to attenuate these
effects pn critice ipment. Such measures may include electrical isolation, e.g. MG sets,
filters in the_suppty to critical equipment, correct screening of cables and construction of
enclosufesyetc.

NOTE 1 General guidance is given in IEC 60533.

NOTE 2 For requirements concerning EMC, see IEC 61892-1 and IEC/TR 62482.
8.7 Diagrams

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

8.8 Converter transformers

If transformers are used in combination with semiconductor converters on the supply side or
the load side of the converter, these transformers shall comply with the requirements of
Clause 6.


https://iecnorm.com/api/?name=ef78ea360004125d311a5bc90aef3123

- 36 - 61892-3 © IEC:2012(E)

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, except those of the portable type, shall comply with the
requirements of IEC 60622:2002, IEC 60896-11:2002, IEC 60896-21:2004 and IEC 60896-
22:2004 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
perman =nt|y for use in mabile and fixed offshare units

Battery fasings should be made of flame retardant material.

9.2 Tlypes of batteries
9.2.1 General

In gene type, or
any other proved type, due consideration having been_give S specific
applicatjon.

NOTE T

— vented type;

— valve|regulated type;

— sealed type.

According to the different chdxacten S, utility,
emergeng i Y

The majority of the second

A battery|in floatin fficient to
maintain i e Is.

9.2.2

Valve re :2004.

9.2.3

Nickel-d

9.3 C

9.3.1 For floating service or for any other conditions where the load is connected to the
secondary battery while it is on charge (being charged), the maximum battery voltage under
any conditions of charge shall not exceed the safe value of any connected apparatus. The
voltage characteristics of the generator(s), semiconductor converter(s), which will operate in
parallel with the battery, shall be suitable for each individual application. Where apparatus
capable of operation at the maximum charging potential is not available, a voltage regulator or
other means of voltage control shall be provided.

Rectifier for a VRLA battery should be specified with temperature compensation floating
charging, and with no provisions to boost-charging mode and low ripple content.

9.3.2 Where the voltage of an emergency-lighting secondary battery is the same as that of
the unit d.c. supply, the battery may be arranged for charging in two equal sections, a
charging resistor being provided for each section.
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Alternatively, a booster generator may provide charging voltage. With either method, the
arrangement of automatic transfer switching shall be such that emergency supply is available
whether the battery is on charge (charged) or not.

9.3.3 Except when a different charging rate is necessary and is specified 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 9 an hportant impdct on the

ventilation and the electrical installation of battery compartment
10 Luminaires

10.1 (Qeneral

Luminaires shall be in accordance
IEC 605998-2-2, IEC 60598
board ships, reference sh@ll be

p98-2-1,
use on

10.2 Luminaires for

Luminaiies to be

11 He

1.1 G

Heating Q) appitances shall be in accordance with the relevant standard in the
IEC 603 Ken into
account

11.2 Isolation of supply to galley

A means by which power to the galley can be cut off in the event of a fire shall be fitted
outside the galley exits in positions not likely to be made inaccessible by such a fire.

12 Resistance trace heating

Resistance trace heating systems shall be constructed in accordance with IEC 60519-10 and
IEC 62395-1.

NOTE For general requirement to design, installation and maintenance aspects see IEC/TS 62395-2. For trace
heating equipment in hazardous areas see IEC 60079-30-1 and IEC 60079-30-2.
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13 Communication

13.1 General
The provisions of Clause 13 are related to

e equipment for radio-communication either by atmospheric path or via satellite;

e manual and automatic alarms for personnel and public address and/or call systems;
e internal communication;

e telephone, telex, telefax and closed-circuit television systems.

13.2 Sjafety requirements

Electronic equipment shall comply with the safety requiremen C.60065 where
applicable.

13.3 External communication systems

Equipment shall comply with the performance standards »\ national
Convention for the Safety of Life at Sea (SOLAS)ant\ the appropriate ity, when
applicable, and shall comply with the requirements o 9 in the
IEC 61097 series giving performance requirements ired test
results.

Mobile units shall comply with the SOLA nt to the

area of pperation.

Special|attention shall be
the MODU Code for mobils

National as well 3
operatia

Special
two out

13.4.1 —Generat

Internal communication requirements cover both fixed and portable communication systems.

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

13.4.2 Public address and general alarm systems

Public address systems shall cover all potential work areas and have a minimum sound level
of 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 announcement. The visual indication shall be different
from the colour of the general alarm colour.
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General alarm systems shall cover all potential work areas and have a sound pressure level
of 10 dB above the background noise. Areas with a noise level above 85 dB(A) shall also be
covered with visual indication of the announcement.

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 loudspeakers in all areas. The duplicated
loudspeakers shall be connected to two different cable systems following different cable
routing.

The alarm system shall be in accordance with the requirements of the i ority.

13.4.3 | Other internal communication requirements

Commubhication systems for work places such as crane cabjns\tequiriRg-{wo opgrations
shall be|equipped with hand free operation such as automatic 1t Qff \kgee okfoot contact.

All work k areas
with a moise level above 85 dB A shall have a vi i all. The
colour d Bl alarm
visual indications.

Telephd

13.5 Slafety and mainte

13.5.1 All items of equi and so
installed as to insure g normal

and fa
IEC 603

complying with the relevant part|of the
of internal communication system described in

13.4.2.
13.5.2 3 all bemwade regarding the need for trip of some equipment in
relation Q of ignition sources during gas detection alarm.

13.5.3 9 ] ication equipment shall be certified for hazardous area zone {.

13.5.4 i which operates under automatic or remote control shall do so|without
danger fogQersonneMvho may be in close proximity.

13.5.5 As a minimum, warning notices shall be provided in equipment areas where there is a
danger from shock, radio-frequency burns and other injuries from radiation, including X-rays.

Adequate means of isolation shall be provided, preferably interlocked, to prevent accidental
shock or exposure to radiation during maintenance.

13.5.6 Communal antennas for broadcast reception shall have facilities for isolation, muting
and/or protection.

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.
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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 Clause 14 are applicable to electrical installations for use under water,
which are connected to or operated from an offshore surface unit.

14.2 Fjxed diving systems

Electrical installations for fixed diving systems shall be in accordancgé f Safety
for Diving Systems", published by the IMO. Any national requiremen

14.3 Temporary diving systems
Electrical installations for temporary systems for use duri ) ons, not bglonging

to the [permanent installation as a part of the ply  with
requirements as stipulated for the permanent install

NOTE 1 |Such temporary equipment can be a

1
—_
o

NOTE 2 [For definitions of the terms "fixed diving sterm para Code of
Safety for] Diving Systems, published by the IMO

15 Control and instrun
15.1 (eneral

The prq visions
equipment intended o

equipment for the ge
purpose

ammable
g, alarm and protection systems for use of glectrical
for all

Considsg
of the ele

@ synchronization of the Central Control System with all clocks
PMS, microprocessor relays etc.

Considgrati be given to segregation of control systems for consumers that are
conside ant/for the process. As an example, separation of process conirol and
process|shatdown systems should be considered.

NOTE 1 If control and instrumentation aspects of closures in watertight bulkheads or shell plating, bilge pumping,
fire protection, fire extinction, are carried out by electrical methods, attention is drawn to additional requirements in
SOLAS, Chapter 1I-1, Regulations 15, 16, 17, 21 and Chapter II1-2.

NOTE 2 For specific installations, see IEC 60092-504 where applicable.
15.2 General requirements
15.2.1 Operation

Operation of the control equipment shall be simple to perform.

15.2.2 Reliability

Each component or system shall possess a degree of reliability in accordance with the
importance of the control system of which it forms part.
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15.2.3 Stability

Each automatic control system, together with its controlled process, shall be stable
throughout its range of operation.

15.2.4 Repeatability and accuracy
The repeatability and accuracy of instruments and control equipment shall be adequate for

their proposed use and shall be maintained at their specified value during their expected
lifetime and normal use.

15.2.5 Segregation

Protectipn (safety) systems shall be, as far as possible, continuously| availahle alnd fully
indepen/dent from other control and alarm systems.
In contfol panels for mechanical equipment (package units) and the
circuit |breaker should be segregated from the remaind s after
disconngction of the circuit breaker. The separation should a 'm 2a in
accordance with IEC 61439-2.
15.3 Adjustments
The control equipment shall be construeted for s
The set| points shall be readily identifiak 3 protect
againstchanges due to vibration and against acgi
15.4 Accessibility
Control lequipment sha d those
requiring maintenance erature,
or otherfunsafe ing
asy and
ct them
aceable
parts, as'well as the appertaining plug or similar device, shall be clearly identified.

15.7 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.

15.8 Mechanical load on connecting devices

If plug and socket-outlet connections are used, the contacts shall not carry any mechanical
load other than that which is necessary to ensure satisfactory contact pressure, even when
withdrawing or replacing a unit.
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Plug-in trays or printed circuit boards shall incorporate a retainer to prevent ejection due to
shock or vibration.

15.9 Mechanical features of cabinets

Cabinets shall be of simple mechanical construction and the need for special tools avoided.
All nut and bolt connections shall be locked.

15.10 Shock and vibration absorbers

If anti-shock or anti-vibration mounts are used, adequate clearance shall be provided between
cabinet and rack to allow full freedom of travel. Systems with shock or vibration mounts in
gdohqt-nterfere with

series sprattbe—avoidetd: Cuullubtilly teads—stattbe allqllgcu' sothat tilcy
the shog¢k and vibration isolation.

15.11 Internal wiring

Internal rs. The

wiring shall be flame retardant as per IEC 60332-1-2:2004.

Wiring ghould have low emission of smoke and h ses~in \the~case of fire. The
following minimum requirements should be met:

a) a minimum light transmission value

b) a maximum halogen gas emissi 11 and

IEC[60754-2:2011.
15.12 Cable connections

so that
ly each
suitable

Termind
sufficient space is ava
conductpr on its ow

arrangements p@a

15.13 $ensors

satisfactorily connected, preferal
shall be clearly identified and

15.13.1

Sensors

15.13.2

Sensorg

15.13.3 Reliability

Sensors shall be mechanically robust and have good mechanical protection and reliable
electrical connections.

15.14 Computer-based systems

Generally, programmable logic controllers shall meet the requirements of IEC 61131-1 and
IEC 61131-2.

Documentation for computer-based systems used for essential functions should be provided
in accordance with ISO/IEC 6592.

NOTE The environmental conditions in IEC/TR 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 IEC/TR 61131-4 are not
exceeded and to consult with the manufacturer regarding special service conditions (see IEC/TR 61131-4).
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15.14.1 Safety applications

For computer-based systems, which are not backed-up by non-computer-based devices and
which have safety functions (or which would, in the event of failure, have safety implications
affecting the unit, its personnel or the environment), a consequence analysis shall be carried
out. The results of this analysis shall satisfy the appropriate authority.

To meet the desired availability, the design configuration may require features such as
redundancy and separation or diversity.

NOTE Guidance for highly reliable hardware and software can be found in IEC 61508 series and IEC 61511.

15.14.2 Hardware-modularity

tbration and

The eqdipment shall be designed so that the modules can be replaced/feadi
i nit are

adjustment carried out using the instrumentation and documentation
considefed acceptable.

NOTE Bpnch repairs down to component level, which require specialist
presumed possible offshore.

normally

15.14.3| Memory

Applicafion programs and data held in the syste at isy st memory
(ROM) rruption
due to mory, a
perman

15.14.4

Devices| e discs
shall be

NOTE T pl impact,
etc.

15.14.5
Means {

e acci

e voltd

The totalharmonic distortion of power supply should be no more than 5 %. WHere the
generated power SOUTCE EXCeeds this vatue, the mecessary fittering shoutdbe provided for the
utilization equipment.

15.14.6 Computer communications
15.14.6.1 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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15.14.6.2 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.

15.14.6.3 Communication protocols

The communication protocol shall be suitable for the intended application with respect to
traffic rate and priority (see also 15.14.8.3 and 15.14.8.4).

15.14.7| Monitoring and fault diagnosis J

Compute cauging loss
of an ep givpn. The
location| of a fault shall be indicated to a level compatibleé™wi esigned

replacement/repair policy.

NOTE The optimum level of modular design, spares holding and iagngsi siliti i d on the
particular i S
Intercorinected systems shall be capable of testi icatt [ he data

exchange management.

15.14.8| Man-machine interface
15.14.8{1 General

At leasf two means of ¢ - i for all
essential functions. One of\these e 8 - i , be non-
computer-based.

2 Com@

15.14.8

Error in I cause

standby

15.14.8

The prsg ce with
ergonomi shall be
agreed function
described h safety

shutdown |nd|cat|on

NOTE Guidance can be found in IEC 60073 and IEC 60447.

15.14.8.4 Alarms

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.
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15.14.9 Software

15.14.9.1 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.

15.14.9.2 Expert systems

When intelligent knowledge-based systems are provided, it is recommended that they are not
directly used for closed-loop real time control because of the inherent slowness of present

systems.

15.14.9

Access

Change
delays)
system
Consids
alarm p

Access
progranm

15.14.1

Electror]
essentid
stage.

General
connect
quality &

15.14.1

Factory
spares.

hardwar
supplien

3 Security

inter.

ic modules, asse
| functions, sha

ed to the dé

its, time
for the
es, etc.
bgger or

ation of

At serve
an early

ly, the e@ ensubject to an equivalent of 72 h at 70 °C with power

tran

ferof monitorimg or controf Tesponsibifity between workstations;

alarm inhibiting functions;

alarm acknowledgement procedures;

activation of relevant data communication links;

functional testing of workstations;

simulation of internal and external faults, including power supply variations, failure and
restoration;

reac

tion to wrong manual data input.

15.14.12 Manuals

Manuals shall include instructions for operator-initiated test routines and the use of any
special purpose test equipment necessary to enable a defective module to be located and
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identified, the procedures for replacement of faulty modules, and the setting-to-work of
replacements.

Special attention shall be drawn to the procedures necessary to avoid program corruption:

e test probes causing short circuits;
e temporary removal of electromagnetic screening;

e inadequate protection against electrostatic discharges.

15.14.13 Spares

An appffopriate policy regarding oftware
support) shall be agreed between supplier and purchaser. At least one irquitdboard of
each ty i on the
unit.

16 Accessories

16.1 (Qeneral

16.1.1 [The provisions of Clause 16 are applicable i i nits.
16.1.2 i the passages for ipsulated
conduct jecti abrupt
bends.

16.1.3 h a way
that the 3 ¢ o which the conductors may be connected.
16.1.4 readily
accumu

16.1.5

16.2 E

Enclosu f flame-
retardan h metal
enclosu shall be
inserted

16.3 S

16.3.1 Switches shall comply with the relevant requirements of IEC 60669 series.

16.3.2 In galleys, laundries, bathrooms, machinery and other spaces where moisture may be
present, switches shall be in accordance with the relevant degree of protection given in the
IEC 61892-2 or be of an all-insulated construction.

16.3.3 On weather decks, switches and their cable entries shall be in accordance with the
relevant degree of protection given in IEC 61892-2. The entries shall be done in the lower part
of the enclosures.

16.3.4 Every switch not specially designed to break an inductive load of its full rated capacity
shall, if used to control a discharge lighting circuit, have a current rating of not less than twice
the total steady current which it shall carry or, if used to control filament lighting and
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