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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS —

Part 3: Equipment

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatio
all national electrotechnical committees (IEC National Committees). The ojec
interngtional co-operation on all questions concerning standardization in th
this epd and in addition to other activities, the IEC publishes Internati
entrudted to technical committees; any IEC National Committee interested i
participate in this preparatory work. International, governmental apd ™ o
with the IEC also participate in this preparation. The IEC collaborate clos

for Spandardization (ISO) in accordance with conditions
organfzations.

2) The fprmal decisions or agreements of the IEC on tech |ca|
interngtional consensus of opinion on the relevant subjgct? e

from gll interested National Committees.

3) The dpcuments produced have the form of

of stapdards, technical reports or guides and they are at ept

4) In order to promote international unificatioh, IEC Natigna

Standprds transparently to the maximum)\ exté
divergence between the IEC/Standard_and\the orres
indicated in the latter.

5) The IEC provides no mpcking a

equipment declared to b

6) Attentjon is drawp/toct billy M _ .
of patent rights. § FC § { S 5 ile for identifying any or all such patent rights.

Internat|onal

The tex

Full infdrmation on

Stan S 3\ kds been prepared by IEC technical commi

\ FDIS Report on voting
\/ 18/859/FDIS 18/864/RVD

e voting for the approval of this standard can be found in the r

voting indicdted in the above table.

omprising
promote
ields. To
aration is
with may
s liaising
anization
the two

sible, an
bsentation

the form

se.

ernational
prds. Any
pe clearly

e for any

e subject

tee 18:

Pport on

Annex A is for information only.

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

IEC 61892 consists of the following parts, under the general title Mobile and fixed offshore
units — Electrical installations

Part 1:
Part 2:
Part 3:
Part 4.
Part 5:
Part 6:
Part 7:

General requirements and conditions
System design

Equipment

Cables

Mobile units

Installation

Hazardous areas
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INTRODUCTION

IEC 61892-3 forms part of a series of International Standards intended to ensure safety in the
design, selection, installation, maintenance and use of electrical equipment for the generation,
storage, distribution and utilization of electrical energy for all purposes in offshore units which
are used for the purpose of exploration or exploitation of petroleum resources.

This standard 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
Organization, and constitutes a guide for future requlations which may be prepared and a
statement of practice for offshore unit owners, constructors and appropriaté organizatiops.

This standard is based on equipment and practices which are i t is not
intende
The ulti for the
offshorg
In this p tandard, which are still in
prepara i current

standar
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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 electrical installations of
mobile and fixed units, including pipelines, pumping or "pigging" stations, compressor stations
and exposed location single-buoy moorings, used in the offshore petroleum industry for drilling,
production, processing and for storage purposes.

It applies to equipment in all installations, whether permanent, temporar table or
hand-hgld, to a.c. installations up to and including 15 000 V and d.c\i ati to and
including 1 000 V.

This standard does not apply to the electrical installations in o0 N j urposes
or in tankers.

2 Nonmative references

The follpwing normative documents ¢bntaj isj i in this text,
constitu > indicated
s based
he most

itchgear,

IEC 60076-2:1T993, POWer transtormers — Part 2. Temperatare rise

IEC 60076-3:1980, Power transformers — Part 3: Insulation levels and dielectric tests

IEC 60076-3-1:1987, Power transformers — Part 3: Insulation levels and dielectric tests —
Section 1: External clearances in air

IEC 60076-5:1976, Power transformers — Part 5: Ability to withstand short-circuit

IEC 60092-101:1994, Electrical installations in ships — Part 101: Definitions and general
requirements
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IEC 60092-201:1994, Electrical installations in ships — Part 201: System design — General

IEC 60092-401:1980, Electrical installations in ships — Part 401: Installation and test of

completed installation

IEC 60092-504:1994, Electrical installations in ships — Part 504: Special features — Control and

instrumentation

IEC 60092-505:1984, Electrical installations in ships — Part 505: Special features — Mobile

offshore drilling units

IEC 60126-1-171991, Semiconauctor CONvVertors — GeNnera
convertprs — Part 1-1: Specifications of basic requirements

IEC 60146-1-2:1991, Semiconductor convertors — General requirem
convertprs — Part 1-2: Application guide

IEC 60146-1-3:1991, Semiconductor convertors — General
convertprs — Part 1-3: Transformers and reactors

IEC 60[L46-2:1974, Semiconductor convertors — (Part
convertors

IEC 60146-3:1977, Semiconductor cornvertar.

(d.c. chppper convertors)
N

IEC 60265-1:1998, High-voltage switches
above 1| kV and less than 52V

IEC 60282 (all parts),

IEC 60298:1990 :
and up {o and inchuding

IEC 603 . socket-outlets and couplers for industrial purposes
IEC 60 : k installations of buildings — Part 4: Protection for
Chapten 41

mutated

mutated

vertors

yoltages

ve 1 kV

Cafety —

e-tested

e above

IEC 604 N Qw-Yoltage switchgear and controlgear assemblies — Part 1. Typ
and partially-type~tested assemblies

IEC 60466-198+—-AC—+ihstHation-erclosed—switchgear—and—controlgearfor+ated

1 kV and up to and including 38 kV

IEC 60519 (all parts), Safety in electroheat installations

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 60533:1977, Electromagnetic compatibility of electrical and electronic installations in ships

IEC 60617 (all parts), Graphical symbols for diagrams

IEC 60669 (all parts), Switches for household and similar fixed-electrical installations
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IEC 60865-1:1993, Short-circuit currents — Calculation of effects — Part 1: Definitions and
calculation methods

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

IEC 60906 (all parts), IEC system of plugs and socket-outlets for household and similar purposes
IEC 61131 (all parts), Programmable controllers

IEC 61131-1:1992, Programmable controllers — Part 1: General information

IEC 61131-2:1992, Programmable controllers — Part 2: Equipment requirenfentsNand fegts

IEC 617
Structur

IEC 613 + Part 1:
Procedl

IEC 618 tallation

IEC 618 zardous
areas
ISO 659 r-based

applicat

jon systems

ISO 84H28-5:1993, Recip current

generat|ng sets — Part

3 DeﬁinitionsQ

For the purpose of

3.1
computg
system
periphe

ections,

NOTE - The followihg_types of programmable devices could form part of a computer system: mainfrgme, mini-
computer| micre<computef, programmable logic controller.

3.2

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

3.3

distribution board

switchgear or controlgear assembly for the control and distribution of electrical power to final
subcircuits
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3.4
double insulation
insulation comprising both basic insulation and supplementary insulation

3.5

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

3.6

electric purface heating device
resistivg or skin effect device designed to produce a defined output a
temperdture, and terminated in a manner suitable for connection to the

3.7
electric purface heating systems

system Jof electric surface heating devices together with
protectiye cladding designed to meet a specified electrje

3.8
electronmpagnetic compatibility (EMC)
ability of an equipment or system to G fonment
without |ntroducing intolerable electromagneti : nent

3.9
emergepcy switchboard
switchgear and control pard but
which, ip the event of failu } plied by

the emdrgency sogxce rand is
intended to dist@ gnergy to the emergency services for all glectrical
consumers essen
emerge iti

e crew, contractors, visitors and the unft under

3.10

expert gy,

intelligeft g system that is designed to solve a problem using information that
has bee€] some form of human expertise

3.11

extra-low vottage (safety voitage)

voltage which does not exceed 50 V a.c. r.m.s. between conductors, or between any conductor
and earth, in a circuit isolated from the supply by means such as safety isolating transformers,
or convertors with separate windings; a voltage which does not exceed 50 V d.c. between
conductors, or between any conductor and earth, in a circuit which is isolated from higher
voltage circuits.

NOTE 1 — Consideration should be given to the reduction of the limit of 50 V under certain conditions, such as wet
surroundings, exposure to heavy seas or powerful water jets where direct contact with live parts is involved.

NOTE 2 — 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 convertor is operated at its rated supply voltage.

NOTE 3 — Information about protection by extra-low voltage is given in IEC 60364-4-41.
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3.12
heating cable
cable, with or without a shield or a metallic sheath, intended to give off heat for heating purposes

3.13
invertor
convertor for conversion from d.c. to a.c

3.14

low-voltage switchgear and controlgear assemblies
combination of one or more low-voltage switching devices together wit
measuring, signalling, protective, regulation equipment, etc., complete
responglibility of the manufacturer with all the internal electrica
connectjons and structural parts

iated|control,
bl under the
&l inter-

ass

ani

3.15
main switchboard
switchggar and controlgear assembly which is directly s source of dlectrical

'S services

3.16

non-typg-tested low-voltage switchgearand s (NTTA)

low-volt belong to 3.17 or 3.2§.
3.17

partially| type-tested low- gear assemblies (PTTA)

low-volthge switchgearnand
tested drrangements prow
arrange

containing both type-tested and npn-type-
are—derived (e.g. by calculation) from typge-tested

3.18
rectifier
convertor for

3.19
reinforc

sulation

IEC sta

dard.

em applied to live parts, which provides a degree of protection
atent to double insulation under the conditions specified in the

against
relevant

single i
electricIshock eq

NOTE - The term "insulation system” does not imply that the insulation must be one homogeneous piece. It may
comprise several layers which cannot be tested singly as supplementary or basic insulation

3.20
resistive device
electric surface heating device of either the trace heating unit type or the surface heating unit type

3.21

ripple-free

conventionally defined for sinusoidal ripple voltage as a ripple content of not more than 10 %
r.m.s.; the maximum peak value does not exceed 140 V for a nominal 120 V ripple-free d.c.
system and 70 V for a nominal 60 V ripple-free d.c. system
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3.22
(secondary) cell (Syn. (rechargeable) cell)
an assembly of electrodes and electrolyte which constitutes the basic unit of a secondary battery

3.23

section boards

switchgear and controlgear assembly for controlling and distributing the supply of electrical
power to other section boards, distribution boards or final subcircuits

3.24
self-conpmutated convertor
convertgr in which the commutating voltages are supplied by compone

vertor

NOTE - |Included, for example, are converters in which the commutating vd i ithin the
semicondpctor devices (as in transistors and in thyristors which can be turned & i ickl they are
supplied gutside the semiconductor devices by means of capacitors. Excluded™a ifirlg special
character|stics from the load to commutate.

3.25
semicorjductor device

device Whose essential characteristics are due to
conductpr

harge earriers within |a semi-

3.26
skin effect device
electric

3.27
softwareg

progranj, proceduyes
system pnd inclb
program

3.28
type-tes
low-volt
without
verified

bmputer
rmware)

system
5sembly

3.29
valve-relgdiated 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

3.30

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.
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4 Generators and motors

4.1 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 61892-51)

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

4.2 Pé¢rformance characteristics
4.2.1 [Temperature rise

The limits of temperature rise shall be in accordance 1sed on

I[EC 60034-1.

NOTE - When a rotating machine is connected to a supply s } a ic \di ion, ng of the
machine nust allow for the increased heating effect of the harmaghic Igadi

4.2.2 Unbalance load on three-wire d.

Unless [otherwise specified, all three-w current

unbalanfce of 25 %.

4.3 Vo¢ltage regulation of generators
4.3.1 [General

The inh
the spec¢

ation to

NOTE -
system off
character

stribution
governing
4.3.2

4.3.2.1

Shunt o
followin

with the

) requirements:

a) when the voltage has been set at full load to its rated value, the removal of the load shall
not cause a permanent increase of the voltage greater than 15 % of the rated voltage;

b) when the voltage has been set either at full load or at no load, the voltage obtained at any
value of the load shall not exceed the no-load voltage.

4.3.2.2 Compound-wound generators

Compound-wound generators rated at 50 kW and above shall be so designed in relation to the
governing characteristics of the prime-mover that, with the generator at full-load operating
temperature and starting at a 20 % load with voltage within 1 % of the rated voltage, it gives at
full load a voltage within 1,5 % of the rated voltage.

1) In preparation. Before IEC 61892-5 is published, see IEC 60092-101.
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The average of ascending and descending voltage regulation curves between 20 % load and
full load shall not vary by more than 3 % from the rated voltage.

4.3.2.3 Other types of generators

Generators required to have characteristics not covered by 4.3.2.1 and 4.3.2.2 shall be subject
to special consideration.

4.3.2.4 Automatic voltage regulation for d.c. service generators

General service generators which are of the shunt type shall be provided with automatic
voltage cgu=atU|a.

4.3.3 RAC generators

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

Mg with 4.7.4,

4.3.3.1 | Steady conditions: tolerance of voltage and wavefo

Each afc. generator for general service driven by s p#i 3 charac-
teristics|comply with 4.10.3, shall be provided with-an exci S capable of majlntaining
the voltage under steady conditions wijtkj : between
zero anf rated load at the rated po imi 5 % for
emergency sets (see 4.3.3.4).

When the generator is driven at rated ged, giv pated voltage and rated symmetrical
load, the tolerance of wavefoym sha

— totallharmonic distoktion®

— sing|e harmonic:
NOTE — Attention @ 0
than the rpted value, 3

y be less

4.3.3.2 | Transiep

When t pct to a
sudden Ctor, the
voltage

The voll , for the
main ge creased

to +4 %linkrot more than 5 s respectively (see 4.3.3.4).

In the absence of precise information concerning the maximum values of the sudden loads, the
following conditions 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 — For the purpose of verifying the above conditions, the generator under test may be driven by a suitable
electric motor at practically constant speed.

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 4.10.3 in not more than 3 s.

NOTE 3 — For gas-driven machines and turbines, other values may be applicable. Advice can be found in ISO 8528-5.
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4.3.3.3 Steady short-circuit conditions

Under steady short-circuit conditions, the generator with its excitation system shall be capable
of maintaining 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.

4.3.3.4 Emergency generators

Emergency generator sets which are required to meet the same general requirements as in
4.3.3.2 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.

4.4 Generators for special purposes

4.4.1 DC generators

Special |purpose d.c. generators, together with their excitation e such| voltage
charactgristics as are required.

4.4.2 AC generators

Special b0 kVA,
togethe d upon
betweer

4.5 Parallel operation of general service genera

4.5.1 Stability

DC geng¢rators which are req i i gds from
no load o full load.

4.5.2 Lpad shar@

The degi erate in
parallel, d y cal load
(proportional 1o ,lor more
than 25|% of % Mg O , hen the
combingd 10 ~ Such a
load sharin p

4.5.3

For eac e series

fields and its connection to the SW|tchboard (WhICh may mcorporate a resistor) shall be ap-
proximately equal.

4.6 Parallel operation of general service generators — AC generators
4.6.1 Reactive load sharing

When a.c. generators are operated in parallel, the reactive load of the individual generating
sets shall not differ from their proportionate share of the total reactive load by more than 10 %
of the rated output of the largest machine, or more than 25 % of the smallest machine where
this value is lower than the former.

NOTE — The alternator design should incorporate sufficient damping in the rotor circuits to avoid power oscillations
and instability when running in parallel.
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4.6.2 Load sharing

For a.c. generating sets operating in parallel, the governing characteristics of the prime-movers
shall be such that, within the limits of 20 % and 100 % total load, the load on any generating
set does not normally differ from its proportionate share of the total load by more than 15 % of
the rated output of the largest machine, or more than 25 % of the rating of the individual
machine concerned.

The facilities for adjusting the governor at normal frequency shall be sufficiently accurate to
permit a minimum adjustment of the load on the engine not exceeding 5 % of the rated load
(see also note 2 of 4.3.3.2).

NOTE — It is assumed that the speed of the prime-mover decreases with the application of the load and increases

with its r¢moval, permanent variation being such that the speed does not at any load vdry fr the_stfaight line
joining rafed load and no load by more than one-fifth of the maximum permanent speed iation invQjved)

4.6.3 Flywheel effect for a.c. generating sets

For a.c| generators operating in parallel, the combined flyweel S{: eel and
alternatpr shall be such that the angular deviation in eithe i Sition  of
uniform|rotation, does not at any time exceed 3,5 electrics mplying
with the(limit of cyclic irregularity given in 4.11.

The engine manufacturer shall inform the supplier{of th g flywheel
effect wihich he considers should be prowded to/en naxi angular
deviation of 3,5 electrical degrees & j shall be
responslible for achieving the necessary

The engine manufacturer shall also stg ¢ : ine-di i rces as
are of sjgnificant magnitude and the st p ) engine
manufag¢turer what additio >Cessary in order to avoid the effects of

electromechanical resona e generator).

The gern
who willlbe resp

essary information to the engine manyfacturer
system for critical speeds and for calculating the
torsiona|l rlgldlty complete shaft system. The engine manyfacturer
shall st ; : ~ any, in generator shafting are necessary o avoid
excessi > g i & such changes shall be undertaken by the ggnerator

manufag¢

NOTE 1 7 ar deviati pecified is that calculated on the assumption that the torque of the alteqnator, i.e.
the torqug i N gine, is uniform throughout the engine cycle.

NOTE 2 any deviation specified applies to alternators for ordinary regulation. Alternators desgigned for
special re i i i i

NOTE 3 idarce-of effects of resonance means that the natural frequency of oscillation of the alternafor with its
flywheel, should not afproach a

frequency

4.7 Control and excitation of generators
4.7.1 Field regulation of d.c. generators

Means shall be provided at the switchboard to enable the voltage of each generator to be
adjusted separately. The equipment provided shall be capable of adjusting the voltage of the
d.c. generator to within 0,5 % of the rated voltage for machines above 100 kW and 1 % of the
rated voltage for smaller machines, at all loads between no load and full load, with the d.c.
generator coupled to its prime mover at any permissible temperature within the working range.
The regulator shall be capable of reducing the no-load voltage to 10 % below the voltage when
the generator is cold.
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4.7.2

Polarity of series windings

The series windings of each two-wire generator shall be connected to the negative terminal of
each machine.

4.7.3 Equalizer connections

Each equalizer connection shall have a cross-sectional area not less than half that of the
negative connection from the generator to the switchboard.

4.7.4 Excitation of a.c. generators

The cor
shall be
specifie
4.3.3.2

When it
divide tH

NOTE - |
used) dos

4.8 M
4.8.1

Where
machine

4.8.2
Considdg

and con
for exan

4.8.3

Machine
revolvin

4.8.4

Measureé

nponents of the excitation system, including the automatic vol if used,
of a type suitable for offshore conditions and shall be capab nder all
H conditions of steady and transient load, including short cj 4.3.3.1,
hnd 4.3.3.3.
is intended to operate two or more generators in p vided to
e reactive power properly between the generators
t is desirable to ensure that failure of the excitation s bgulator if
s not cause damage to the installation.
pchanical features (generator
Fntry of water
into the
, Whether by leakag
Accumulation o
ration s e 2 gffective means to prevent accumulation of fnoisture
densatio i 3 periods,
eed, all
ps\shall be taken, if necessary, to prevent the circulation of current between the shaft

and the

bearings.

4.8.5 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 accidentally be earthed, short-circuited or touched.
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4.9 Lubrication (generators and motors)

4.9.1 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 the future IEC 61892-5.1) For additional requirements for
emergency generators, see future IEC 61892-22).

4.9.2 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.

4.9.3 Each oil-lubricated bearing shall be provided with a suitable overflow which, while

permittifig_efficient lubrication when the machine IS running, prevenig ihes bearihg from
containing an excess of oil.

4.9.4 Where ring lubrication is employed, the rings shall be so c0 > cannot
leave thie shaft.

4.9.5 Hach self-lubricated sleeve bearing shall be fitted w bans for
the visugl indication of oil level or the use of an oil-gauge apply to
machings under 100 kW (d.c.) or 100 kVA (a.c.).

4.10 Pfime movers

4.10.1 [General

Prime-njover-driven generators intendgd to suI i ified i e future
IEC 618 ) and the
specifief overload capabili

4.10.2 [Turbine-driven |dXs,

Where @ turbin*e<b,n d ators, a
switch ghall be fittéd e hing the
generatpr circuit-byéa 5 of the
overspe 3

4.10.3

Speed d e speed
within a % when
the rate ed after
a short|instant by e remaining 50 % of the load, unless other sudden load changes are
specifiefl.

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.

1 In preparation. Before IEC 61892-5 is published, see IEC 60092-505.
2) In preparation. Before IEC 61892-2 is published, see IEC 60092-201.
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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 governing characteristics
shall comply with the requirements of 4.5.2 and 4.6.2.

NOTE 1 — See also IEC 60092-101 and ISO 8528-5.
NOTE 2 — For emergency generators, see also IEC 61892-2 (in preparation).

4.10.4 Flywheel effect

The flywheel effect provided shall comply with the requirements of 4.6.3.

4.11 Cyclic irregularity

The makimum permissible cyclic irregularity in a reciprocating
cycle shall conform to the requirements given hereafter.

outyong engine

4.11.1 |For an engine with one or two cylinders, thé cych¢ \ P worse

4.11.2 |For an engine with more tha
than thg values given in table 1.

e worse

Table 1 —

Cyclic irregularity
to be not worse than

1/150

1/220

1/(200/f — f)

1/75

Cyslic irregularity is defined as the ratio of the maximum variation
ular velgcity” at the flywheel during one engine cycle to the mean

Max. speed — Min. speed

Mean speed

4.12 Lubrication (prime movers)

4.12.1 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
from the normal specified in the future IEC 61892-51) .

4.12.2 Turbine-driven 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.

1) In preparation. Before IEC 61892-5 is published, see IEC 60092-101.
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unning speed

The normal speed on a combined generating set shall not approach critical speed.

4.14 Testing

Sufficient tests shall be made in accordance with IEC 60034-1, unless otherwise specified

(see 4.2.1), in order to ensure that the machine meets these requirements.

4.15 Degree of protection provided by enclosures

Equipment shall be enclosed and have a degree of protection appropriate for the environment

in which

NOTE 1 +

NOTE 2
IEC 6003

4,16 R

In addit]
rating p
these ite

1) the
2) the
3) the
4) rati

ind
5) the
6) the

7) the

8) typ¢

9) for

10) thej

11) the
12) the
13) the

itis used.

See IEC 61892-2 (in preparation).

For classification of degrees of protection provided by enclosures for ko
1-5.

hting plates

type of machine;

Ng class accordi
cated by a qua

rated ou ;
rated voltage;

class of insuladion or the permissible temperature rise;

number and date of the specification (for example IEC 60034-1);

lectrical

ach

)nes, see

have a
owever,

may be

14) for a.c. machines, the winding connections designated by the appropriate symbols from
IEC 60617;

15) for

a.c. machines, the power factor;

16) for synchronous machines or d.c. machines with separate excitation, the rated excitation
current and voltage;

17) for wound-rotor induction machines, the open-circuit voltage between slip-rings and the

slip
18) the

-ring current for rated conditions;
ambient temperature.

NOTE — The above items are numbered for convenient reference, but the order in which they appear on the rating
plate is not standardized.
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Table 2 — Limits of temperature rise of air-cooled machines
based on an ambient temperature of 50 °C

Item
no.

Part of
machine

Class of insulation

Method

Method

Method

Method

Method

Therm

Res. E.T.D.

(see
note 2)

Therm

Res.

E.T.D.

Therm | Res.

E.T.D

Therm | Res.

E.T.D.

Therm

Res

E.T.D.

— AC windind
machines
an output df
5000 kW
kVA) or mg
or withac
length of 1
more

NOTE — THe
E.T.D. method
may be usg
machines
having an
output less
than 5 000
(or kVA) o
having a ¢
length less
than 1 m,
the limits of
temperature
rise given in
this item s
apply.

50 50

60

70

SN

M VoN

/g

115

115

— AC windings
with outputs
less than
5 000 kW
kVA) or wi
core length
less than 1

or
h a

m

— Field windi
of a.c. and|d.c.
machines With
an excitatign
other than

hgs

those in itg
3 and 4

—Windings qf
armatures ith
commutatdrs

N
S

KN

R TN

115

— Field windiphgs

|
T8

80

= 100

of turbine-type
machines with
d.c. excitation

— Low-resistance
field windings
of more than
one layer, and
compensating
windings

—Single-layer
windings with
exposed bare
or varnished
metal surfaces?)

65

70

70

70 -

80 80 -

90 90

100 100

115

125

115

125
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Table 2 — Concluded

Item Part of Class of insulation
no. machine
A E B F H
Method Method Method Method Method
Therm Res. E.T.D. | Therm Res. | E-T.D. | Therm Res. | E-T.D. | Therm Res. | E.-T.D. | Therm Res. | E.-T.D.
°C °C °C °C °C °C °c °c °C °C °C °c °c °c °C
5 — Permanently 50 - - 65 - - 70 - - 90 - - 115 - -
short-circuited
insulated
windings
6 —Permanentl The temperature rise of these parts shall in no case reach such a value that there is a risk_of(injyry to any insulating

short-circuifed material or other material on adjacent parts.
7 uninsulated
windings

— Magnetic cqre
and others pot
in contact with

windings‘”

8 — Magnetic cqre 50 - - 65 - - 70
and other pprts
in contact wWith
windings

[

9 | -commutato 50 - - 60 _ - \V AN _ _ o | - _
and slip-rings? <\ )\

open or cloged

1) This also includep multiple-layer windings provided that the un

2 The temperature| rises given in item 9 are permissible provided i } i ise i d, except when the
commutator or slip-fing is adjacent to the windings, in which gase 3 i inding ipsulation class. The

values of temperatufe rises given apply only tofiteasure
3) Special precautigns may be necessary for temperatyre rises

NOTE 1 - Classes H

NOTE 2 — a) Embed

Embedded temperat] ints which are inac-

cessible after the m

b) Methods of temp4

ly distributed round the stator, should be built into the machine. All reasonable efforts,
ctors at the various points at which the highest temperatures are likely tq occur, in such a
ith the coolant.

When the E.T.D. mg
consistent with safe
manner that they arg

— Two coil-sides pe|
When the winding h W gl ach detector shall be located between insulated coil-sides within the slot.

— More than two co

When the winding hps mote/than twe gbil-sides per slot, each detector shall be located between insulated coil-sides in positions fat which the highest

temperatures are likgly't6 occur.

NOTE 3 - If air-to-water heat exchangers are used, the temperature rise will be specified with respect to the temperature of the cooling water at the
inlet of the cooler. In this case, the temperature rises of table 2 are increased by 20 °C, but only if the specified inlet water temperature does not
exceed 30 °C. When the commutators of these machines are not in the enclosed air circuit cooled by the water cooler, but are cooled by the ambient
cooling air, the permissible temperature rise above the ambient cooling air is the same as for ventilated machines.

NOTE 4 — Where a machine is designed to operate with a coolant at the approximately ambient temperature of 50 °C, the permissible temperature
rises may be reduced or increased in accordance with the given ambient temperature. The permissible temperature rises must be taken to the nearest
whole Celsius degree.
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Table 3 — Dielectric tests

No. Machine or parts Test voltages (r.m.s.)
1 Insulated windings of rotating machines of less | 500 V + twice the rated voltage
than 1 kW or 1 kVA, and of rated voltage less
than 100 V, with the exception of those in
items 4 to 8
2 Insulated windings of rotating machines of size | 1 000 V + twice the rated voltage with a minimum of 1 500 V
less than 10 000 kW or kVA or more, with | (see note 1)
the exception of those in item 1 and in items 4
to 8 (see note 2).
3 Insulated windings of rotating machines of
10 000 kW or kVA or more, with the exception
of those in items 4 to 8 (caa note 2)
Rafed voltage (see note 1): 1000V +2U
— Wupto2000V 25U
— W from 2 000 V to 6 000 V 3000V+2U
— W from 6 000 V to 17 000 V Subject to special agreeme t
— W above 17 000 V
4 Separately-excited field windings 1 000 V + twice the metéKcWoltage with a
of ¢.c. machines minimum of 1 500K .
5 Fie|ld windings of synchronous generators, \
synchronous motors and synchronous
corjdensers
a) Fie|d windings of synchronous generators 10 times| th ed & |tatwtage with a mipimum of
1 50@’0\ axjraum sf 3 500 V
b) | Whlen a machine is intended to be start ith the {fat itation voltage with a mipimum of
the| field winding short-circuited or connecte 00 V nd-a 3500V
acrpss a resistance less than 10 times\the
res|stance of the winding
c) When the machine is intended to be sfarted & tW| e the maximum value of the r.m.s| voltage,
either with the field winding connected r under the specified starting cpnditions,
a resistance of value eq rmmals of the field winding, or in the case of
10 fimes the resistance sactionalized field winding, between the termindls of any
the|field windings on opeh circty\ th a minimum of 1 500 V (see note 3)
fielp-dividing switch |\
6 Seg¢ondary (usually rqtor) i
mojors or syn no
permanently g sircyited (e:
rhepstatic start g
A
a) For non-reversin otor Mle 1 000 V + twice the open-circuit standstill voltagd as mea-
fron standstill gnl sured between slip-rings or secondary terminals \vith rated
voltage applied to the primary windings
b) Forl motoys to~e ve e rbr ed by revers- |1 000 V + four times the open-circuit standstill §econdary
ing the rimar ile fhe motor is |voltage as defined in item 6a)
runpifs
7 Exqi (\céetk}b\lowb As for the windings to which they are connected
Exdeption —\txm rsYsynchronous motors | 1 000 V + twice the rated exciter voltage, with alminimum
(ingluding.<syrchron induction motors) if [ of 1 500 V
corlnected)to e or disconnected from the
fielf winding during starting
ExcCeption 2= Separately excited fiefdwinaings
(see Item 4)
8 Assembled group of machines and apparatus A repetition of the tests in items 1 to 7 above should be

avoided if possible, but if a test on an assembled group of
several pieces of new apparatus is made, each one of which
has previously passed its high-voltage test, the test voltage
to be applied to such assembled group shall be 80 % of the

lowest test voltage appropriate for any part of
(see note 4)

the group

NOTE 1 — For two-phase windings with one terminal in common, the rated voltage used to calculate the test voltage
shall be taken as 1,4 times the voltage of each separate phase.

NOTE 2 — High-voltage tests on machines with graded insulation shall be the subject of special agreement.

NOTE 3 — The voltage occurring between the terminals of the field windings, or sections thereof,
specified starting conditions may be measured at any convenient reduced supply voltage, and the voltage so
measured is increased in the ratio of the specified starting supply voltage to the test supply voltage.

NOTE 4 — For windings of one or more machines connected together electrically, the voltage to be considered is
the maximum voltage that occurs in relation to earth.

under the
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5 Transformers for power and lighting

5.1 General

The provisions of this clause are applicable to all transformers used for power, lighting and
static convertors and, where appropriate, to starting transformers, static balancers, saturable
reactors and transductors for use in offshore units, including single-phase transformers 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 60076-1, IEC 60076-2, IEC 60076-3, IEC 60076-3-1, IEC 60076-5, as well
as with the additional requirements given in this standard.

Transfofmers for use with convertors, invertors, variable speed driv
designed as to be suitable for use on non-sinusoidal supplies angd/o
supplieq, and shall comply with IEC 60146-1-3.

, etc\ shall] be so
jableQfrequency

5.2 Wjinding arrangement

Transfofmers shall be double-wound (two separate winding
the autg-transformer type.

Qrmers mpy be of

NOTE - H

Suitablg hient for
externa ecured and shall be so spacefl and/or
shielded uited or touched.

54 C

541 \ S preferably be of the dry, air-cooled type.
NOTE — |

5.4.2 1 3 idip ed type shall preferably be hermetically sealpd. If of
the con y i be so/designed that they operate without risk of spilling liquid
under a S, Wi e future
IEC 61892-59) . IS ade for breathing, a suitable dehydrator shall be provided.
5.4.3 H ' arseddtype transformers, consideration shall be given to the posdibility of
providin tempexaturé alarm and gas-actuated protection devices.

NOTE - Regarding installdtion precautions, see the future IEC 60092-401 and IEC 61892-6.

5.4.4 Liquid cooled transformers shall use a non-toxic coolant which does not readily support
combustion.

5.4.5 Where forced cooling is used, it shall be possible to operate at reduced power on failure
of a pump or a fan. Consideration shall be given to the provision of suitable indicating and
alarm facilities.

1) In preparation. Before IEC 61892-5 is published, see IEC 60092-505.
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5.5 Voltage regulation

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

NOTE — 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 61892-21).

5.6 Parallel operation

When transformers are so arranged that their secondary windings may be connected in
parallel, the|r wmdmg connectlons shall be compatlble thelr rated voltage ratlos shall be equal

entage,

shall ha parallel,
the ratefd ne rated
power of the largest transformer in the group.

5.7 Teémperature-rise limits

Temperpture-rise limits shall be defined in accordaneg ng into
considefation the ambient temperatures referred to in |

5.8 Tests

If a short-

type tes

6 Sw

6.1 G

The pro
to 6.8 ¢

not excg¢eding 60

the rang

NOTE - H
6.2 D

For defi
also cla

6.3 C

eneral

visions of this ¢ 3 icakle to switchgear and controlgear assemblies,
)ntainin' ' s(tay

assification of assemblies

See clause 3 of IEC 60439-1.

6.4 El

ectrical characteristics of assemblies

See clause 4 of IEC 60439-1.

1 In prep
2) In prep

aration. Before IEC 61892-2 is published, see IEC 60092-201.
aration. Before IEC 61892-1 is published, see IEC 60092-101.

f"a transformer, it will be a

with 6.3
uencies
tages in

D-1 (see
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6.5 Information to be given regarding the assemblies
6.5.1 Nameplates

Each assembly shall be provided with one or more plates, marked in a durable manner and
located in a visible place so that they are legible once the assembly is installed.

Information specified under a) and b) shall be given on the nameplate.

Information from items c) to r) may, where applicable, be given either on the nameplate or in
the technical documentation of the manufacturer.

a) the rlnanufacturer's name or trade mark;

NOTE - Tlhe manufacturer is deemed to be the organization taking the responsibility foxthe cqmplete mbly.

b) typeldesignation or identification number or other means of iden L0 aking it possible
to obtain relevant information from the manufacturer;

c) IEC61892-3;
d) type|of current (and frequency in case of a.c.);
e) ratedl operational voltages;

f) rated insulation voltages and rated impulse
manufacturer;

when stated| by the

g) rated voltages of auxiliary circuits (i
h) limit
j) rated current of each circuit;
k) short-circuit withstand sf

m) meafsures for persgna

n) servjce u@‘
conditions as givenN

p) type

gq) dimd
and

e usual

length)

6.5.2

Inside the‘assembly, it shall be possible to identify individual circuits and their protective devices.

Where items of equipment of the assembly are designated, the designations used shall be
identical to those on the wiring diagrams which shall be supplied together with the assembly,
and shall be in accordance with IEC 61346-1.

6.5.2.1 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.


https://iecnorm.com/api/?name=f338b588178dc097831d98eaa7ef4d4a

61892-3 0 IEC:1999(E) ~ 27—

6.5.2.2 Marking of parts

Withdrawable and removable parts of an assembly shall be marked to identify where the parts
can be placed in the assembly.

6.5.3 Instructions for installation, operation and maintenance

6.5.3.1 The manufacturer shall specify in his documents or catalogues the conditions, if any,
for the installation, operation and maintenance of the assembly and the equipment contained
therein.

6.5.3.2 eTe ; 0
shall infdicate the measures that
installatjon, commissioning and operation of the assembly.

6.5.3.3 | Where necessary, the above mentioned documents sha
extent gnd frequency of maintenance.

6.5.3.4 | If the circuitry is not obvious from the physical
suitable|information shall be supplied, for example wirj

6.5.3.5 | Where polarized circuit-breakers are ing ih d.c/systexs, and in all similar cases,
warning|labels shall be so arranged a nosSsibi nections
during maintenance or replacement.

6.6 Emvironmental conditions

The normal environmenta4 Wit ; nmental
conditiohs shall be agr e mple for
use in afctic or tropical

The conditions @r h 6.1 to

6.3.1 of [IEC 60439

6.7 D

6.7.1

6.7.1.1

The as be constructed using only materials capable of withstanding the
mechanjcal; €lectrical and thermal stresses, as well as the effects of humidity which a1re likely

to be encountered-innormal- service-

Protection against corrosion shall be ensured by the use of suitable materials or by the
application an equivalent protective coating to the exposed surface, taking account of the
intended conditions of use and maintenance.

All enclosures or partitions shall be of a mechanical strength sufficient to withstand the
stresses to which they may be subjected in normal service, and shall be of a type suitable for
offshore conditions.

1) In preparation. Before IEC 61892-1 is published, see IEC 60092-101.
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The apparatus and circuits in the assembly shall be so arranged as to facilitate their operation
and maintenance and at the same time to ensure the necessary degree of safety.

For parts of an assembly which are made of insulating materials, resistance to heat, fire and
tracking (if applicable) shall be verified according to 8.2.8 of IEC 60439-1. This verification is
not needed for parts which are tested according to their own specifications.

6.7.1.1.1 Structural parts of aluminium alloy

If structural parts and/or busbars are of aluminium alloy, the material shall be suitable for use
in the marine environment and precautions shall be taken to avoid galvanic corrosion.

6.7.1.1. Insulating material

The insulating material shall be in accordance with the general ¢

ted in
IEC 61892-11). §a

6.7.1.1. Section and distribution boards

Enclosufres shall be made of flame-retardant materia
can be ¢pened only by authorized personnel.

located that they

6.7.1.1.4

Every m ated on
a fixed access
to the flear of above mentioned switd ry for operational or maintenance
purpose C fitted. It
may be[necessary to provide N3 3 s ons are

similar o main or emerj

6.7.1.1.5 Doorn

Doors on which elec
provided with lockihg

shall be

6.7.1.2

See cla¥

6.7.1.2.1 Clearance and creepage distances

Clearange,and creepage distances shall be in accordance with 6.7.1.2.2 type-tesfed and
partially type-tested assemblies. For non-type-tested assemblies, clearance and creepage
distances shall be in accordance with 6.7.1.2.3. 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 6.7.1.2.2 or 6.7.1.2.3 due to abnormal conditions (for
example short circuits).

1) In preparation. Before IEC 61892-1 is published, see IEC 60092-101.
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6.7.1.2.2 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 lll: (distribution circuit level);
¢ inhomogeneous field conditions (case A);
e rated operational voltage 1 000 V a.c., 1 500 V d.c.;

e group of insulation material Il a.
As a reqult of these requirements the values are as follows:

¢ minimum clearance: 8 mm

e minium creepage distance: 16 mm

If a pollition degree higher than 3 is applicable because of
diesel-gngine rooms, the requirements shall be as stajed in 6

NOTE - Tlhe above mentioned clearances and creepage distance ar

6.7.1.2.8 Non type-tested assemblie

For these assemblies the requirement
stated i table 4.

, e.g.in

il be as

The values in table 4 a page distances between live parts and

between live and exposged ¢

Minimum
creepage distances

/\ mm
250\ 20

< 250 25
\Keg 25 35

6.7.2 nelosure and degree of protection

See 7.2 of IEC 60439-1.

6.7.3 Temperature rise

See 7.3 of IEC 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.

6.7.4 Protection against electric shock

See 7.4 of IEC 60439-1. For generally accepted protective measures refer to IEC 60364-4-41.
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6.7.4.1 Protection against both direct and indirect contact — Protection by safety
extra-low voltage

See 411.1 of IEC 60364-4-41.

6.7.4.2 Protection against direct contact

Protection against direct contact can be obtained either by appropriate constructional
measures on the assembly itself, or by additional measures to be taken during installation; this
may require information from the manufacturer.

NOTE — An example of additional measures to be taken is the installation of an open-type assembly without further
provisiong in a location where access is only permitted to authorized personnel.

One or more of the protective measures defined below shall be selg akigoi account
the requyirements laid down in the following subclause. The choice gf the } asures
shall be|subject to an agreement between manufacturer and user

For rateld operational voltages above the safety extra-low veftage . T d.c. as
specifiefl in IEC 61892-11), assemblies shall have a degree~af p \OR contact
of at legst IPXXB according to IEC 60529.

Means for isolation of generator circuit breakers sh e provided to pérmit safe maintenance
while the main busbars are alive.

NOTE - Tlhe provision of means for isolation for & parts okassemblies is recommended.
6.7.4.3 | Protection against indirect co

See 7.3|4 of IEC 60439-1

6.7.5 Bhort-circuit pr

of IEC -

stand strength

See 7.5
Referen

Precaut
the fron

through

6.7.6

See 7.4

6.7.6.1 Selection of switching devices and components
6.7.6.1.1 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.

1 In preparation. Before IEC 61892-1 is published, see IEC 60092-101.
2) In preparation. Before IEC 61892-2 is published, see IEC 60092-201.
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6.7.6.1.2 Instruments for assemblies

6.7.6.1.2.1 Instruments 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 wattmeter for generators rated more than 50 kVA, if parallel operation is

possi

ble;

« afre

NOTE — H
phases (g

6.7.6.1.
For eac|

and an
(e.qg. std

6.7.6.1.
When al
no conr

insulatiq
insulatid

6.7.6.1.

For eac
3% of t

The me
value.

Ad.c.p
Voltmet

Ammetsg

juency meter.

or voltmeters and ammeters, change-over switches can be used to connect |n instiumenttoth

r to neutral).

P.2 Instruments for d.c. power sources

h d.c. power source (e.g. generators, convertors, yectdi 2 patterieS) a
ammeter shall be provided, except for d.c. . for ) starting
rting motor for emergency generators).

P.3 Instruments measuring the insulatiop le e@

distribution system, whether ptimaxry © , for power, heating or light
ection to earth is used (IT-syste 3 ; xhle/0f continuously monitg
n level to earth and giving a i isual indication of an abnor

n level shall be provided. A me

h assembly,
he full s

Asuring errg

rssshall hawe/a measuring range of at least 130 % of the highest current exp

b different

oltmeter
devices

ng, with
ring the
ally low

exceed

LIl scale

ected in

D .

continud

us\operation. Ammeters shall be able to withstand the starting current of motor

Wattmeters 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

wattmet

er shall include at least 15 % reverse power.

For wattmeters 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.
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6.7.6.1.2.5 Transformers provided for instrumentation, protection and control circuits

Current transformers used for measuring purposes shall have at least accuracy class 1 as
stated in IEC 60044-1.

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.

6.7.6.1.2.6 Selection of protective devices

The regirements according to IEC 61892-21) are applicable.

6.7.6.1.2.7 Synchronizing devices

For profection against the effects of incorrect synchronizati i lle\ing generators, at
least onle blocking device (e.g. a check synchronizer) shal i Q avpid synchronizing
failures|or a current limiting reactance.

At leas{ one synchroscope or three synchroni manual
synchropization shall be provided.

Provisign shall be made for manual speed i i pard for
manual synchronization.

6.7.6.1.2.8 Speed goverQor

For a.c| generators ar pntrol of

at least 20 % be to cover

each sef shall be : ded."The device ‘shall allow at least manual control of the frequency from
this range shall b

6.7.7

See 7.7

6.7.7.1

Where
exceedq
sectiond

5sembly
adjacent

6.7.8 Electrical connections inside an assembly: bars and insulated conductors

See 7.8 of IEC 60439-1. In addition, the requirements listed below apply.

6.7.8.1 Internal wiring

Internal wiring shall be insulated and shall have either stranded or flexible conductors.

1) In preparation. Before IEC 61892-2 is published, see IEC 60092-201.
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6.7.8.2 Busbars
6.7.8.2.1 Busbar phase or polarity arrangements

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

NOTE — Examples for such patterns are:

busbar

a) for a.c. switchgear and controlgear assemblies busbar 1, 2, 3 counting from front to rear, top to bottom or left to

right;

b) the polarities on d.c. switchgear and controlgear busbars and connections to be positive, neutral,
counting from front to rear, top to bottom or left to right.

6.7.8.2. Main busbar subdivisions
Where the aggregate capacity of generators connected to a ma
into at Ipast two isolated parts which shall normally be connec

approved means. As far as possible, the connection of the gén
equipm

6.7.8.3
6.7.8.3.1
Busbars
aluminiy

below.

¢ Main
of the

¢ Distrlbution busbars
IEC $0439-1 @ ;

¢ Termlination of

6.7.8.3.

The bagi

Temperpture-rise limifs, with the following changes:

negative,

ssembly
bdivided
or other
plicated

founded
outlined

ondition
piven in

hnd the

e 45 °C ambient air temperature (see 8.2.1.6 of IEC 60439-1);

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

PTTA, 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.
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6.8 Test specifications
6.8.1 Classification of tests

See 8.1 of IEC 60439-1.

6.8.2 Type tests

See 8.2 of IEC 60439-1.

6.8.2.1 Verification of dielectric properties

61892-3 O IEC:1999(E)

See 8.2)2 of IEC 60439-1.

In additfion, for the verification of dielectric properties of type-te
voltageg stated in tables 10 and 11 of IEC 60439-1 shall be selected.

6.8.2.2 | Verification of short-circuit withstand strength

See 8.2|3. of IEC 60439-1.

In additlon, except for type-tested assemblies, the\short-Li Wthst

reqQit
may be erified by calculation on the basi 1. @

6.8.3 Routine tests

The roufine test shall be carried out on\any
and this|standard.

6.8.3.1 | Inspection of [tf g jggNaspection of wiring and if necessary,

electricatop
See 8.3]1 of IEC S

6.8.3.1.

For eve nnwl
switchb S

and the [/ rical control shall be verified to be in accordance with the fu

diagram

6.8.3.1. Electrical*function test

SS

nd strength of

blies, 5he test

The following shall be verified in detail:

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

« function of indicating, monitoring and protecting devices;

e assessment of protective measures.

busbars

£0439-1

ergency
ponents
nctional
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6.8.3.2

Dielectric test

See 8.3.2 of IEC 60439-1.

6.8.3.2.1 General

All electric equipment of the assembly shall be connected for the test, except apparatus which,
according to the relevant specifications, is designed for a lower test voltage, and current-
consuming apparatus (for example windings, measuring instruments) in which the application
of the test voltage would cause the flow of a current, shall be disconnected.

Such apparatts—s be—thisconnecte d—at-ofre—ofits—terminals—riess igned to

withstarld the full test voltage, in which case all terminals may be disconng

6.8.3.2.2 Application, duration and value of test voltage

a) The]ltest voltage according to 6.8.2.2. shall be applied for € s. all have
sufficient power to maintain the test voltage irrespective
The|test voltage shall have a practically sinusoidal between
45 Hz and 62 Hz.

If the equipment included in the main or auxiliar S5ly been
subjpct to a dielectric test, the test yoltage s ‘ ndicated
in 6.8.2.2.

For the test:

. €

- the test voltage shg

The [test voltage sh Dly.

b) The|test shall be| made nts are
incofporated ich, i h lower
test |voltages, ¢ voltage
shal altitude
corr

For non

6.8.3.3

The protective measufes with regard to protection against direct and indirect contact [shall be

checked.

The protective circuits shall be checked by inspection to ensure that the measures prescribed
in 7.4.3.1.5 of IEC 60439-1 are met. In particular, screwed connections shall be checked for
adequate contact, possibly by random tests.

6.8.3.4 Verification of insulation resistance

For PTTA which have not been subject to a dielectric test according to 6.8.2.2 or 6.8.3.2, an
insulation measurement using a measuring device at a voltage of at least 500 V shall be
carried out.

In this case, the test is deemed satisfactory if the insulation resistance between circuits and
exposed conductive parts is at least 1 000 Q/V per circuit referred to the nominal voltage to
earth of these circuits.
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Exceptionally, items which according to their specific requirements are current-consuming
components (e.g. windings, measuring instruments) at the application of the test voltage or are
not designed for the full test voltage shall be disconnected as appropriate.

6.8.3.5 Measurement of insulation resistance

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

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 instIation resistance shall be at least 1 MQ per section.

6.8.3.6 | Verification of temperature-rise limits

The temperature-rise limits shall be verified, by comparison : ¢btained
during tests on similar assemblies and calculations, or i i s under
operating conditions.

6.8.3.7 | Use of test data of individual equipment

It is not|required that routine tests be ly when
it can be¢ verified that the manufacture ne test.
6.9 Sy\itchgear and controlgear in the

6.9.1 [eneral

High-vo bS.
NOTE — |

High-vo D298, or
of the in

NOTE - witchgear
according

6.9.2

Depend gree of
protectipn as_giveny1EC 61892-21), which is in accordance with IEC 60529.

6.9.3 Circuit-breakers, switches and fuses — General

6.9.3.1 Circuit-breakers and switches shall be of the type that minimizes fire hazard.
6.9.3.2 Circuit-breakers shall be in accordance with IEC 60056.

6.9.3.3 Switches shall be in accordance with IEC 60265-1.

1) In preparation. Before IEC 61892-2 is published, see IEC 60092-201.
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6.9.3.4 Fuses shall be in accordance with IEC 60282.

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

6.9.3.6 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.

dry air.
eans shall be duplicated to allow maintenance.

6.9.3.8 | Circuit-breakers shall be of the withdrawable type, or witp

or ar-
rangements permitting safe maintenance whilst the busbars are liye. §

6.9.3.9 | Withdrawable circuit-breakers and switches shall he locking
facilitied in both service and disconnected positions.
For majlntenance purposes, key-locking of withdra i ers and switclhes and

fixed digconnectors shall be possible.

6.9.4 Earthing and short-circuiting
For maiptenance purposes, an adequat thing and short-circuiting devides shall

be avajlable to enable a sufficient \nu 3 to be worked upon with| safety.
Alternatjvely, integral meaps$\Qf earthing\a irsuting may be fitted.

6.9.5 Protection agai

The fixgd conta
the withdrawn p

possiblg only after

that, in
awal is

6.9.6
If electr ers and
switche mber of

operatid
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7 Semiconductor convertors

7.1 General

7.1.1 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.

7.1.2 Semiconductor convertors shall comply with the relevant requirements of IEC 60146,
IEC 60146-1-1 _|EC 60146-1-2 |EC 60146-1-3 |FC 60146-2 |EC 60146-3 as well as with the

additionfl requirements given in this standard.

7.2 Copoling arrangements

7.2.1 $emiconductor convertors shall preferably be of the dry,

7.2.2 $emiconductor convertors of the liquid-immersed type sha hetically
sealed. |f provision is made for breathing, a suitable d

7.2.3 liquid immersed semiconductor devices shg oes not
combus} easily. Consideration shall be g i e alarm
and gas| actuated protection devices.

NOTE 1 - Regarding installation precautions, seg-HsC 61892>

NOTE 2 { Where a cooling medium for electrical equipment
of leakagg in an equipment enclosyre and provisjon 0 a
monitored to operate an alarm i QsS\of fld

7.3 Agcessibility

Semiconductor @
manner|that they v

detection
should be

Q

pfluctor components shall be mounted in| such a
g equipment without dismantling the completg unit.

7.4 Service conditio

7.4.1 1 i ¢ gliti or example ambient temperature, stated in the future IEC
61892-1 ical

7.4.2 | Irposes,
special xceeded

when applying heat to the equipment.

7.5 Application
7.5.1 Forced cooling
Where forced cooling is utilized, the circuit shall be so designed that power cannot be applied

to, or retained, on convertor stacks or semiconductor components, unless effective cooling is
maintained.

NOTE — Reduced power output in natural air cooling mode may be considered.

1) In preparation. Before IEC 61892-1 is published, see IEC 60092-101.
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7.5.2 Effects from and on the supply or load system

7.5.2.1 Precautions shall be taken to guard the convertor equipment against the harmful
effects of overcurrent or overvoltage due to disturbance on the supply or load system, including
the effects of regenerated power if the load can operate in such a way.

7.5.2.2 Precautions shall also be taken to guard the supply and the load system against the
harmful effects of any disturbance in the convertor itself.

7.5.2.3 Semiconductor convertors shall not cause distortion in the voltage waveform of the
power supply to levels exceeding the voltage waveform tolerances at the other user input
termina witches
operatin

If fitted| filters shall not decrease the insulation resistance betwe
earth tq unacceptable levels. In cases where the earth curref
transformers shall be fitted.

pes and
solating

NOTE 1 H{ Current harmonics, interacting with the impedance of the s Iy H\g 3 hics. Both
the currenjt and voltage harmonics can cause malfunction and overhe i i in the unit, if
their posgible presence has not been taken into account in the g an. ystems where a|convertor
rating is |lprge and a significant proportion of the system rating, (it mayyot be i suppress such harmonics

at the sopirce. Consequently, appropriate measures may h 3_attenwate these effects pn critical
equipmenit. Such measures may include electrica| isolatio athe supply to critical equipment,
correct sdreening of cables and construction ofenctlosures, ®

General quidance is given in IEC 60533.

NOTE 2 { For requirements concerning EMC, see
7.5.3 piagrams

All applications shall contaiq sch apekwiring fagrams, or else instruction books |shall be
provided.

1mep|at©

7.6 N

A name old the manufacturer's name and the identification
number
7.7 C
If transf 8 combination with semiconductor convertors on the supply side
or the lpad sSide onvertor, these transformers shall comply with the requirements of

clause §j.

8 Secondary cells and batteries

8.1 General

This clause 8 is applicable to secondary cells and batteries of the vented type and valve
regulated types, which are installed permanently for use in mobile and fixed offshore units.

It is not applicable to batteries of the portable type.

8.2 Types of battery

In general, secondary cells and batteries may be of the lead-acid or nickel-alkaline type, or any other
proved type, due consideration having been given to suitability for any specific application.
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8.3 Construction and assembly
8.3.1 Access

Secondary cells and batteries shall be arranged to permit ready access for replacing,
inspection, testing, replenishing and cleaning.

8.3.2 Vented type secondary batteries

All plates shall be of rigid construction and shall be designed to reduce to a minimum the
shedding of active material. The cells for mobile units shall be so constructed as to prevent
spilling of electrolyte due to an inclination of 40° from the normal. The filliag plugs shall be
constru¢ted so as to prevent spilling of electrolyte due to mobile offshore uhit movements; such
as rolling and pitching.

8.3.3 Malve regulated type secondary batteries

NOTE - [For other types of valve regulated secondary cells and batterie¢
followed.

hould be

8.4 Ciates and trays

The sedondary cells and batteries shall be grouped |n cate igi fion and
suitable|material equipped with handles to facilitg

NOTE - [fThe number of cells in a crate or Sray Wl € 5 ilable in the
installation. The mass of crates or trays should preferabl , y to cells
whose mdss is such that grouping in crates or tray\i

8.5 Ldcation

Secondary batteries shou A are’ not exposed to excessive heat, pxtreme
cold, spray, steam itionswhi ould impair performance or accelerate
deteriorption.

NOTE — The best o iti 3 e € obtained when the ambient temperature is within|the range
15 °C to 40 °C. Sustainéd } . es owtside this range will affect secondary battery perfornmance and

will therefpre require spges
86 N

Each cr vided with a durable nameplate securely attached, bedring the
manufas s\naxgerand\address and type deS|gnat|on the ampere-hour ratmg at a specific
rate of di
the spe,lflc gravity of the electrolyte (in the case of a lead-acid battery, the specifi¢ gravity
when th

8.7 Charging taclilities

8.7.1 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 or generators, semiconductor convertor or
semiconductor convertors, 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.

8.7.2 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.

8.7.3 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.

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

An indication_shall he Inrm/irlpr'l to indicate a r‘harging \/nltagp present at thpph.arging unit.

8.7.5 PRrotection against reversal of the charging current shall be providea.

8.8 Ventilation of secondary battery compartments

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

9 Luminaires

9.1 General

9.1.1 The provisions of this clause axe app able to{fixed or portable luminaires fofy use in

offshorqg units. It does not apply to batter

9.1.2 | with the

additionpl requirements ing

NOTE - Tlhe most relevant

9.2 C)nstructiog
9.2.1 The constructi

-21) and
with the|following:
9.2.2 1 Aires '] insulated
conduct MPlE ize and are free from rough prOJect|ons sharp angles and abrupt

bends.

9.2.3 |
that the

Il bé so designed and the insulated conductors installed in such a way
tress to any terminal to which they may be connected.

cannot apply

9.2.4 |lluminaires-shall be so rlncignnd and fixed that dust and moisture canno read”y
accumulate on live parts and on their insulation.

9.2.5 Current-carrying parts of luminaires shall be insulated from the frame or enclosure.
9.2.6 All metal parts of luminaires shall be electrically connected together and shall be
provided with a suitable terminal for earthing. For exceptions see IEC 61892-6, and 9.9 of this
part.

9.2.7 Supports of live parts in lampholders shall be at least of flame-retardant material for
fluorescent lamps and at least of incombustible material for incandescent lamps.

1) In preparation. Before IEC 61892-2 is published, see IEC 60092-201.


https://iecnorm.com/api/?name=f338b588178dc097831d98eaa7ef4d4a

61892-3 O IEC:1999(E)

9.2.8 The construction of luminaires shall as a minimum have a degree of protection of IP2X
according to IEC 60529.

9.2.9 In bathrooms, washplaces, laundries, galleys and other similar places, those parts of a
lampholder likely to be touched by a person replacing a lamp shall be constructed of or

shrouded in insulating material, and fitted with a protective shield.

NOTE - The use of totally enclosed luminaires is desirable.

9.2.10 Where centre-contact bayonet or Edison screw lampholders are used on single-pole
and earthed neutral systems, the outer or screwed contact shall be connected to the neutral

conduct

or.

9.3 Tlmperature and temperature rise

9.3.1 i

lamps, ballasts, capacitors, etc.

9.3.2 1

exceed

9.3.3 1

9.3.4 \
to the m

NOTE -

should no

9.4 St

9.4.1

60 °C.

uminaires shall be so constructed as to provide adequate

he temperature of surface parts which can be tou

ipati hegat from

hall" normpally not

D °C.
bsponds

mp rating

Maximum lamp rating

Voltage Load power/current
250 V 3000W /16 A
250V 200W /4 A
250V I5W/2A
24V
250V 200W /4 A
B15d 250 V ISW/2A
5s 55V I5W/2A
3. Lampholders for tubular fluorescent
lamps:
G13 250 V 80 W
G5 250V 13 W
4. Lampholders for linear tungsten
halogen and metal halide lamps:
R7s 250 vV 1500 W
Fa4 250 V 2 000 W

NOTE — The designations for item 1 are given according to IEC 60238, for items 2, 3 and 4
according to IEC 60061-2. The voltage and current ratings of item 1 are given according to
IEC 60238, the power ratings of item 2, 3 and 4 according to IEC 60061-2.
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9.4.2 Lampholders of type E40 shall be provided with effective means for locking the lamp in
the holder.

9.5 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.

9.6 Discharge lamp luminaires operating at voltages below 250 V

In discharge lamp installations operating at voltages below 250 V, all independent ballasts,
capacitg ftar et ed in an
earthed|metal casing.

Every capacitor of 0,5 mF or more shall be provided with means for e of the

capacitqr to less than 55 V within 1 min after disconnection from

9.7 Discharge lamp luminaires operating at voltages aboyé

9.7.1 [General

Discharge lamps operating at voltages above 2 »
Discharge lamp installations shall, wh practicabley bg
notices pearing the following inscriptioqQ:

| herbsed only in fixed luminaires.
idedswith durable and |suitable

~~—"
9.7.2 hojders
Caps amd lamphdlde i amps shall be of robust construction in function of the
voltage
9.7.3
All live amp luminaires shall be so designed, placed and installed that they

Fdtion.

The cre

9.7.4 Transformers

Transformers for discharge lamps shall have their primary and secondary windings electrically
separated and shall not contain flammable liquid.

Transformers shall be placed within the discharge lamp luminaire or located as closely as
possible to the luminaire installation.
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9.8 Searchlights and arc lamps

All parts of searchlights or arc lamps to be handled for their operation or adjustment while in
use shall be so arranged that there is no risk of shock to the operator.

Disconnection of every searchlight or arc lamp shall be by a multipole (all poles) disconnecting
switch.

If a series resistor is used with an arc lamp, the disconnecting switch shall be so placed in the
supply circuit that both the series resistor and the arc lamp are disconnected when the switch
is in the off position.

9.9 Pj)rtable luminaires

9.9.1 [onstruction

Portablg luminaires shall be so constructed and arranged that 4 is\no\sisk of 3hogk to the
operatof, in accordance with one of the methods given belo

9.9.2 Supply from an isolating transformer supplying e

9.9.3 $upply at extra low voltage.

9.9.4 Double or reinforced insulation.
9.9.5 Harthing by means of an earth cp

9.9.6 Suspension.

Portablg luminaires in
spaces ghall be )
stress oh the supply’ca

9.10 Miarking

similar
to avoid

Emerge

10 He

10.1 Ggneral

The provisions of this clause are applicable to heating and cooking appliances for use in
offshore units.

10.2 General requirements
10.2.1 Heating elements

The heating elements shall be of materials which are resistant to the highest temperature
which they attain in normal service and shall be so arranged that they can be readily replaced.
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10.2.2 Internal connections

10.2.2.1 Electrical connections between heating elements shall be effected either by joining
parts of the elements themselves, or by a construction such that the terminals and the
connecting conductor will not deteriorate at the maximum temperature to which they may be
subjected.

10.2.2.2 The connections between heating elements and the switches and to the supply
cables shall be carried out with the aid of suitable terminals. The connections shall be such
that the terminals and switches are not increased in temperature above that for which they are
designed. At amblent temperatures that are |n accordance wrth IEC 61892-11) the temperature
of the tq » . These
termina

10.2.2.3
to which i
position

rminals
f fixed in

10.2.2.4
the tem
with 10.p.3.

ifable for
comply

on@tin are so fixed or syipported
cahngt be damaged in normal use}.

10.2.2.5
that the

10.2.3

All live dls, shall
be carr rotected
against

10.2.4

Heating and so
fitted th service.
The op heating
element ied. Live
parts of brought
into co ifcuits or

insulatid

1) In preparation. Before IEC 61892-1 is published, see IEC 60092-101.


https://iecnorm.com/api/?name=f338b588178dc097831d98eaa7ef4d4a

61892-3

0 IEC:1999(E) — 47 -

10.2.5 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 7.
Table 7 — 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 short ;ﬁriodx

Metal 55 Eb \\

Porcelain and vitreous material, 65 <\0 %

moulded material, rubber or wood y \/
For ambient temperature, see IEC 61892-11) .

Higher
unprote

10.2.6

Control
poles.

10.2.7

10.2.7.1
appliand
they are

10.2.7.2

10.2.8

Applian¢

metallic

emperatures may be acceptable for parts ¥
cted hands, such as handles of drawers for sp

Control of heating and cooking{applia

es shall be_ s
design

frame rk stich terminals shaII be effectively connected to earth.

earthed

The positio Wite her control elements fitted in or mpear the

br which
overs.

shall be
ire.

10.2.9

Rating plates

Appliances shall be clearly and indelibly marked at least with the manufacturer's name and
and type designation, rated voltage(s), rated input, and where necessary, with the
nature of supply and frequency.

address

1) In preparation. Before IEC 61892-1 is published, see IEC 60092-101.
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10.2.10 Insulation tests

10.2.10.1 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.

10.2.10.2 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.

10.2.11 [ EXCESS tTemperatare protection — 1nermat cut-outs

10.2.11|1 Heating apparatus is to be provided with a device wifich i off the
apparatlis before dangerous temperatures occur, unless the appa i 3 proved
without [such a device. The cut-out device is to be free-tripping L My ind. When
thermodtats are provided in addition to the excess temperature i s operate
independently. A fault in one of them or in its supply connegti \ U br out of

operatign.

10.2.11J2 Galley equipment, which may give rise t ' ise, shall be fifted with
thermal|protection devices to interrupt the supply i ati

10.3 S

10.3.1

Cooking | have a
degree rrosion-
resistan

10.3.2

Combin parts of
the diffg on one
section,

10.3.3

Portable p easily
overturr]

10.4 Special requirements for space-heating appliances

10.4.1 Types of space-heating appliances
Space heaters shall be of the convector type and of the permanently fixed type; however,

heaters with a visible element may be used, provided they are designed and installed in such a
manner as to eliminate the risk of fire.

10.4.2 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.
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10.4.3 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.

11 Trace and surface heating

tandard

11.1 General

The proyisions of this clause are applicable to electrical trace and surface heatng eguipment
on offshore units.

NOTE 1  For safety requirements in electroheat installations, see IEC 60519.

NOTE 2 - For installation requirements, see IEC 61892-6.

11.2 Cpnstruction

Trace or surface heating systems shall be cons with a s

acceptaple to the appropriate authority.

11.3 P

NOTE - H
minimum

114 P

11.4.1
mechan

11.4.2

11.5 |

Trace a
standar

otection

or the self-limiting type, the design
switch-on temperature.

gystems intended for hazardous areas shall be in accordang
appropriate authority.

12 Co

121 G

Mmmunication

eneral

The provisions of this clause are related to:

63 A.

ent) from

iable to

warning

e with a

e equipment for radio communication and navigation either by atmospheric path or via

satel

lite;

e automatic pilots, helm indicators, telegraphs, clocks, etc., where applicable;

¢« manual and automatic alarms for personnel and public address and/or call systems;

e telep

hone, telex, telefax and closed-circuit television systems.
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12.2 Safety requirements

Electronic equipment shall comply with the safety requirements of IEC 60065 where applicable.

12.3 Other requirements

Equipment shall comply with the performance standards required by the International
Convention for the Safety of life at Sea (SOLAS) and the National Authority, when applicable,
and shall comply with the requirements of the International Special Committee on Radio
Interference (CISPR) with regard to levels of conducted and radiated interference.

CQafeort <l HY
124 gailcly arfu miairicriarivc

12.4.1 |All items of equipment, accessories and cables shall be @ and so
installed as to insure an ample margin of safety and reliability in op normal
and fault conditions.

12.4.2 |Equipment which operates under automatic or rem without
danger {o personnel who may be in close proximity.

12.4.3 ere is a
danger rays.
Adequa cidental
shock o

12.4.4 |Communal antennag 2 muting

and/or grotection.

12.4.5 [Means shall be A ' S ihg to earth of any lightning energy that may
be induged in radib.an 3 i n to the
installatjon of tr g

12.4.6

shall be

13 Un

131 G

The proyisions of this clause are applicable to electrical installations for use under watgr, which
are conftectedtoor operated-fromarmr offstrore surfaceumit.

13.2 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), London, 1985.
Any national requirements shall apply.

NOTE - Design of electrical installations and electrical equipment is normally considered to be in accordance with
the above IMO requirements if the design is in accordance with the "Code of Practice for the Safe Use of Electricity
Under Water" published by the Association of Offshore Diving Contractors, London, Sept. 1985.
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13.3 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 for Diving Systems, published by the IMO.

14 Control and instrumentation

14.1 Ggneral

The provisions of this clause are applicable to electrical, electronic and/p uipment
intended for control, monitoring, alarm and protection systems for use\ i

NOTE 1 H If control and instrumentation aspects of closures in watertight bul heads Q i i pumping,
fire protegtion, fire extinction, are carried out by electrical methods, atte S irements in
SOLAS, Ghapter Il-1, Regulations 15, 16, 17, 21 and Chapter II-2.

NOTE 2  For specific installations, guidance may be found in IEC £

14.2 Ggneral requirements

14.2.1 Pperation

14.2.2

Each c with the

importa

14.2.3

Each al oughout

its range

14.2.4

uate for
xpected

The rep
their pr
lifetime

14.2.5 Segregation

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

14.3 Environmental and supply conditions and testing
14.3.1 General conditions

For general environmental conditions see IEC 61892-11) .

1) In preparation. Before IEC 61892-1 is published, see IEC 60092-101.
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For electric and electromagnetic compatibility, see 14.3.5 and 14.3.6.

In view of the special type of components, etc., used in control equipment, some design
parameter severities have been established for certain environmental factors and are stated in
14.3.2 to 14.3.5. All control equipment shall operate satisfactorily within the described limits
under those environmental conditions.

14.3.2 Ambient air temperatures

For mobile units in general, the high ambient air temperature shall be taken as 55 °C, and the
low ambient temperature as +5 °C, except in non-weather-protected locations, for example on
open deck, where the low temperature shall be taken as —25 °C.

NOTE - Hor mobile units which are limited to certain areas of operation where temper
less than |stated, the above alternative values may be agreed with the appropriate au

range r uiréments are

This raphge of temperatures may be reduced where equipment Is trolled
environment provided with an alarm for abnormal conditions ay i ans are
provided to maintain the required environment in the event & 1 nofmal air
conditioping.

For fixe@ units, see IEC 60654-1.

Where extreme ambient temperatures are expe
adjacent to engines, boilers, etc., or exg un, special consideration
shall be|given. When equipment is loc§ sideration shall be |given to
the tenjperature rise inside those pagels\die ation of heat from |its own
componients.

nple in positions| directly

14.3.3 Humidity

The relative humidity $ K ) mperatures up to 45 °C, and 70 P6 at all
higher temperatures.

14.3.4 Mechani@

14.3.4.1 Vibratiop
14.3.4.4.1

The staj
severitid

ingsoidal vibration shall be taken as having the following parameters and

— disp At amphtude of 1,5 mm in the frequency range 2 Hz to 13 Hz;

— accdletation amplitude of 10 m/s2 in the frequency range 13 Hz to 100 Hz.

If the natural frequencies of equipment, suspension and supports, including individual parts,
cannot be kept outside the specified range by constructional design methods, vibration shall be
damped to a suitable value if malfunction is to be expected.

14.3.4.1.2 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:

— displacement amplitude of 1,5 mm in the frequency range 2 Hz to 28 Hz;
— acceleration amplitude of 50 m/s2 in the frequency range 2 Hz to 200 Hz.
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