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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS —
Part 101: Definitions and general requirements
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International Electrotechnical Commission (IEC) is a worldwide organization for standardization o
hational electrotechnical committees (IEC National Committees). The object of IEC is ™o

end and in addition to other activities, IEC publishes International Standards, Technical |Specifi
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
ication(s)”). Their preparation is entrusted to technical committees; any IEC NationahCommittee in
e subject dealt with may participate in this preparatory work. International,~gevernmental a
rnmental organizations liaising with the IEC also participate in this preparationy IEC collaborates]
the International Organization for Standardization (ISO) in accordance withyconditions determ
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as'nearly as possible, an inter
ensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

Publications have the form of recommendations for international)use and are accepted by IEC
mittees in that sense. While all reasonable efforts are madé«o ensure that the technical conten
ications is accurate, IEC cannot be held responsible fof the way in which they are used or
hterpretation by any end user.

rder to promote international uniformity, IEC Natignal*Committees undertake to apply IEC Pub
Eparently to the maximum extent possible in their\mational and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of .cenformity. Independent certification bodies provide co
ssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ces carried out by independent certification bodies.

sers should ensure that they have the-latest edition of this publication.

ability shall attach to IEC or its\directors, employees, servants or agents including individual exp
bers of its technical committees and IEC National Committees for any personal injury, property da
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
nses arising out of the\ publication, use of, or reliance upon, this IEC Publication or any ot
ications.

htion is drawn to the Normative references cited in this publication. Use of the referenced publicd
pensable for thewcorrect application of this publication.

htion is drawn=to the possibility that some of the elements of this IEC Publication may be the su
nt rights. IEC shall not be held responsible for identifying any or all such patent rights.

tional Standard IEC 60092-101 has been prepared by IEC technical committ
Electri:al installations of ships and of mobile and fixed offshore units.
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This fifth edition cancels and replaces the fourth edition published in 1994 and Amendment
1:1995. This edition constitutes a technical revision.

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

a)
b)
c)
d)

e)

the applicability of the standard has been changed to 1 000 V AC and 1 500 V DC:
the table for design temperature has been simplified;

the clause regarding power supply system characteristics has been rewritten;

information regarding pollution degree has been added in the clause regarding clearance
and creepage distances;

a clause regarding environmental impact has been added,;
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f) the clause regarding classification test for materials has been deleted;

g) the annex regarding flame-retardant test for cables has been deleted;

h) the annex regarding test on bunched wires or cables under fire conditions has been
deleted.

The text of this standard is based on the following documents:

FDIS Report on voting

18/1617/FDIS 18/1631/RVD

Full information on the voting for the approvat of this standard can be found 1 the TEport on
votinglindicated in the above table.

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

A list]of all parts in the IEC 60092 series, published under the general title Elgctrical
install@tions in ships, can be found on the IEC website.

The committee has decided that the contents of this publication”will remain unchanged until
the stability date indicated on the IEC web site under "httpi//webstore.iec.ch" in the data
related to the specific publication. At this date, the publicatioh will be
e redonfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

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

The IEC 60092 series includes international standards for electrical installations in sea-going
ships, incorporating good practice and coordinating, as far as possible, existing rules. These
standards form a code of practical interpretation and amplification of the requirements of the
International Convention for the Safety of Life at Sea, a guide for future regulations which
may be prepared and a statement of practice for use by ship-owners, shipbuilders and
appropriate organizations.
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ELECTRICAL INSTALLATIONS IN SHIPS —

Part 101: Definitions and general requirements

1 Scope

This part of IEC 60092 is applicable to electrical installations for use in ships.

The d}finitions and general requirements given in this part are applicable, unless othlerwise

indica

2 N

The fa
conten
cited g
any ar

IEC 6(
AC ma

IEC 60
IEC 6(

IEC 6(
(storag

IEC 6
instrun

IEC 6(

IEC 6(
(EMC)

IEC 60

ed, to other parts of the IEC 60092 series.

prmative references

t constitutes requirements of this document. For dated references, only the

nendments) applies.

tors (IE code)
079 (all parts), Explosive atmosphere

092-201, Electrical installations in ships'— Part 201: System design — General

e) batteries

092-504:2016, Electricalinstallations in ships — Part 504: Automation, contr
hentation

529, Degrees of\protection provided by enclosures (IP Code)

— Ships“with a metallic hull

Princi

les? requirements and tests

llowing documents are referred to in the text in such a waythat some or all gf their

edition

pplies. For undated references, the latest edition of the referenced document (ingluding

034-30-1, Rotating electrical machines — Part 30-4: Efficiency classes of line operated

092-305, Electrical installations\*in ships — Part 305: Equipment — Accunulator

bl and

533, Elegtrical and electronic installations in ships — Electromagnetic compatibility

664-%, Insulation coordination for equipment within low-voltage systems — Rart 1:

IEC 60695-11-5, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method —
Apparatus, confirmatory test arrangement and guidance

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

rules

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
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e |EC Electropedia: available at http://www.electropedia.org/

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

NOTE Definitions included in this part are those having general application in IEC 60092. Definitions applying to
particular apparatus or equipment which are only included within a single part of IEC 60092 are separately defined
in that part only.

3.1
appropriate authority
governmental body and/or classification society whose rules a ship is required to comply with

3.2
oceanfgoing ship
ship npt exclusively employed in the navigation of rivers or inland waters

3.3
essential services
services essential for the navigation, propulsion, steering or manoeuvring-of the ship,| or for
the sgfety of human life, or for special characteristics of the shipi(for example g$pecial
services)

3.4
accespory
device], other than a luminaire (see IEC 60092-306), associated with the wiring and cprrent-
using @ppliances of an installation

EXAMPLE Switch, fuse, plug, socket-outlet, lampholder or juriction box.

3.5

bond
connegtion of non-current-carrying parts tos ensure continuity of electrical connection}| or to
equalize the potential between parts comprising, for example, the armour or lead sheath of
adjacgnt length of cable, the bulkhead, etc.

EXAMPLE Bulkhead and cables in a radio-receiving room.

3.6
earth
generdl mass of the métal hull of the ship

Note 1 o entry: In the~USA, "ground" is used instead of "earth".

3.7
earthqd

connegted to the general mass of the hull of the ship in such a manner as will ensure at all
times animmediate r‘licr‘hnrgn of electrical energy without dnngnr

Note 1 to entry: A conductor is said to be "solidly earthed" when it is electrically connected to the hull without a
fuse-link, switch, circuit-breaker, resistor, or impedance, in the earth connection.

Note 2 to entry: In the USA. "grounded" is used instead of "earthed".

3.8
basic insulation
insulation of hazardous-live-parts which provides basic protection

Note 1 to entry: This concept does not apply to insulation used exclusively for functional purposes

[SOURCE: IEC 60050-195:1998, 195-06-06]
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3.9

supplementary insulation
independent insulation applied in addition to basic insulation, for fault protection

[SOURCE: IEC 60050-195:1998, 195-06-07]

3.10

double insulation
insulation comprising both basic insulation and supplementary insulation

[SOURCE: IEC 60050-195:1998, 195-06-08]

3.11
reinfo

insulajion of hazardous-live-parts which provides a degree of protection against.electric

equiv

Note 1
insulatidg

[SOUF

3.12
live
qualifi

Note 1
as live

[SOUF

3.13

mariti
switch
or dist|
final d

Note 1

3.14
final s

that portion of. @ wiring system extending beyond the final overcurrent protective devig

board

fced insulation

lent to double insulation

fo entry: Reinforced insulation may comprise several layers which cannot\be tested singly 3
n or supplementary insulation

CE: IEC 60050-195:1998, 195-06-09]

ps a conductive part intended to be energized in<-normal operation

o0 entry: A live part may be temporarily dead when.itis not energized. A neutral conductor is coff
ut earthing conductors are not.

CE: IEC 60050-151:2001, 151-15-60]

me distribution board

jear and controlgear assembly which is supplied by a main or emergency switch
Fibution boards and is usedto distribute and control energy to other distribution b
stribution boards or final’sub circuits.

o entry: The definition of section board has been replaced by distribution board.

ubcircuit

3.15

shock

s basic

sidered

board,
oards,

e of a

point

<wiring> any termination of the fixed wiring intended for the attachment of a luminaire or for
connecting to the supply a current-using appliance

3.16

extra low voltage

voltage not exceeding the relevant voltage limit of extra low voltage (ELV)-band specified in
IEC 61140

Note 1 to entry: The voltage band for ELV in IEC 61140 is equal or less than 50 V AC and equal and less than
120 vV DC.

[SOURCE: IEC 60050-826:2004, 826-12-30; modified]
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3.17
materials

3.17.1

arc-resistant material

material is arc-resistant when it is not excessively damaged by the action of the repeated arcs
that may occur at its surface under actual duty conditions

3.17.2
flame retardant material
material whereby flaming combustion is slowed, terminated or prevented

3.17.3
fire repistant material
materipl able to withstand fire or give protection from it for a period of time

3.17.4
non-cpmbustible material
materipl not capable of undergoing combustion under specified conditions

Note 1 {o entry: A material is classified as being non-combustible even if it js capable of combustion, grovided
that its heat of combustion is less than a defined amount.

3.18
space

3.18.1
accomodation spaces
space$ used for public spaces, corridors, lavateries, cabins, offices, crew quarters, parber
shops] isolated pantries and lockers, and similagspaces

U

3.18.2
cargo(spaces
space$ used for cargo (including liquid, cargo tanks) and trunks to such spaces

3.18.3
hazargous area
area ip which an explosive atmosphere is present, or may be expected to be presgent, in
guantifies such as to require special precautions for the construction, installation and use of
electrical equipment

Note 1 fo entry: IEC-60079-10-1 specifies requirements to classification of hazardous areas in potential ekplosive
spheres((see also IEC 60050-426:2008, 426-03-03, 426-03-04 and 426-03-05).

enfryy* For tankers, see IEC 60092-502.

entry:  Hazardous spaces are also referred to as dangerolls spaces

[SOURCE: IEC 60050-426:2008, 426-03-01; modified]

3.184

machinery spaces

all spaces containing propelling machinery, boilers, oil fuel units, steam and internal
combustion engines, generators and major electrical machinery, oil filling stations,
refrigerating, stabilizing, ventilation and air-conditioning machinery, and similar spaces; and
trunks to such spaces

3.18.5

public spaces

portions of the accommodation used for halls, dining-rooms, lounges, and similar permanently
enclosed spaces
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3.18.6

service spaces

spaces used for galleys, main pantries, stores (except isolated pantries and lockers), mail and
specie rooms, workshops other than those forming part of machinery spaces, and similar
spaces and trunks to such spaces

3.18.7

main vertical zones

sections into which the hull, superstructure and deck houses are divided by fire-resisting
bulkheads and decks.

Note 1 toentry:The mean Inngrh of these an any deck does notin gnnnrnl exceed 40 m

3.18.8
contrqgl stations
space$ in which the ship's radio or main navigating equipment or the emergency source of
powerlis located, or where the fire recording or fire control equipment is centralized

3.18.9
degreg of protection of enclosure
IP (abpreviation)

classifjcation according to IEC 60529 preceded by the symbol/lP-applied to the enclogure of
electrical apparatus to provide:

— prqtection of persons against contact with, or approach to, live parts and against qontact
with moving parts inside the enclosure,

— prgtection of the electrical apparatus against ingress of solid foreign objects, and

— where indicated by the classification, protection of the electrical apparatus against harmful
incﬁess of water

[SOURCE: IEC 60050-426:2008, 426-04-02, modified]

3.19
voltage

3.19.1
voltagle tolerance
maximum departure fronfsnominal user voltage during normal operating conditions, exg¢luding
transignt and cyclic veltage variations

Note 1 o entry: Vpltage tolerance is a steady state tolerance and includes voltage drop in cables and|voltage
regulatdr characteristics. It also includes variations due to environmental conditions.

3.19.2

e‘uhbalance tolerance

3.19.3

voltage cyclic variation deviation

periodic voltage deviation (max. to min. RMS values) of the nominal voltage, such as might be
caused by regularly repeated loading

+ Umax —Ymin) X100 %

SEE Voltage cyclic variation =
2 Unominal

3.194

voltage transient

sudden change in voltage (excluding spikes) which goes outside the nominal voltage
tolerance limits and returns to and remains inside these limits within a specified recovery time
after the initiation of the disturbance
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Note 1 to entry: The recovery time is measured in seconds.

3.20

waveform

3.20.1

total harmonic distortion

THD

ratio of the RMS value of the sum of all the harmonic components up to a specified order
(recommended notation "H") to the RMS value of the fundamental component

where
Q I
Ql [
h i
Qn i
H i

Note 1
is made

[SOUR
expres

3.20.2
singleg
ratio
expres

3.21
freque

3.21.1
frequg

h=H
—\" (Oh)z
||‘|U:«\/ —_—

epresents either current or voltage;
s the RMS value of the fundamental component;

S the harmonic order;
S the RMS value of the harmonic component of order h;

s 50 for the purpose of the compatibility levels in this document

o entry: THD takes account of harmonics only. For any casedwhere interharmonics are included, rg
to A.3.1 of IEC 61000-2-4:2002.

sion "of IEC 61000-2-4:2002" has been added in the note to entry.]

harmonic content
f the effective RMS value of that harmonic to the RMS value of the funda
sed in per cent

ncy

ncy tolerance

maximum deviation, from nominal frequency during normal operation conditions exd

transie

Note 1
governd

nt and cyclie-frequency variations

0 entrys==»Frequency tolerance is a steady state tolerance and includes variations caused by lo
r charagteristics. It also includes variations due to environmental conditions.

3.21.2

ference

CE: IEC 61000-2-4:2002, 3.2.7, modified — The definition has been rephrased and the

mental

luding

hds and

frequency cyclic variation
periodic deviation in frequency during normal operation such as might be caused by regularly

repeat

Frequency cyclic variation =

3.21.3

ed loading

+ (fmax = fmin) X100 ¢

2 fnominal

frequency transient
sudden change in frequency which goes outside the frequency tolerance limits and returns to
and remains inside these limits within a specified recovery time after the initiation of the
disturbance

Note 1 to entry: The recovery time is measured in seconds.
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3.22
time

3.22.1

voltage transient recovery time

time elapsed from exceeding the normal tolerance until the voltage recovers and remains
within the normal tolerance limits

3.22.2

frequency transient recovery time

time elapsed from exceeding the normal tolerance until the frequency recovers and remains
within the frequency tolerance limits

4 General requirements and conditions

4.1 |General

This clause contains conditions and requirements which are common to-all apparatus and in-
stallatjons.

NOTE |Attention is drawn to the requirements of the International convention far the safety of life at sea (SPLAS).
4.2 JApplicability of the IEC 60092 series to AC and DC

Excepl where a specific statement is made to the contraty, all parts of the IEC 60092 |series
are equally applicable to AC and DC installations?) ‘For voltages above 1 000V AC and
1 500 v DC additional requirements will be found inJJEC 60092-503.

4.3 JAcceptance of substitutes or alternatives

Wher¢|, in the IEC 60092 series, any special‘type of apparatus, construction or arrangement is
specified, the use of any other apparatus, construction or arrangement is permissible,
provided it is demonstrated to give ap~equivalent level of safety, performance and reliabjlity.

4.4 Provisions for maximum-load

All conductors, switchgearand accessories shall be of such size as to be capable of cafrying,
without their respective-tatings being exceeded, the current which can normally flow through
them. |They shall be~capable of carrying anticipated overloads and transient currents, for
example the starting currents of motors, without damage or reaching abnormal temperafures.

4.5 Additions and alterations

An addition.or alteration, temporary or permanent, shall not be made to an existing instgllation
until if“\bas been definitely ascertained that the ratings and the condition of e[isting
accessories, conductors, switchgear, etc., affected are adequate for the new situation.

Special attention is drawn to those factors affecting the existing system design such as
current-carrying capacity, short-circuit level, voltage drop, harmonics, stability and proper
discrimination of the protective devices.

Any addition or alteration, temporary or permanent, made to an existing installation shall be
properly documented and the documentation retained for future reference.

4.6 Environmental conditions
4.6.1 General

Electrical equipment shall operate satisfactorily under various anticipated environmental
conditions.
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Environmental conditions are influenced by a number of variables such as climatic conditions,
biological conditions, conditions dependent upon chemically and mechanically active
substances, mechanical conditions, location in vessels, operational patterns and transient
conditions. These will generally be defined by the vessels owner or operator.

Further guidance may be found in Annex A, based on IEC 60721-3-6.

4.6.2 Mandatory condition limits

Certain environmental condition parameters and associated severity values are specified by

appropriate authorities and represent limits, consequently constituting a basis for design. The
requirnmnnfe gnnnrnll\ll ::\Ir_\lnlir‘nhln are gi\/nn inTahbles 1to b

Table 1 — Condition limits

Angular deviation and motion

Angular deviation about for-and-aft axis (list)

General conditions +15°

Stafic condition Emergency conditions @ + 22° 30Q;

Angular deviation about athwartship axis (trim)

Emergency conditions 2 + 10°

Rotation about fore-and-aft +22° 30
axis (rolling) P

Dynamic condition
Rotation about athwartship +7° 30
axis (pitching) ®

Low airtemperature

Emergéncy generator sets Min. 0 °C

a8 Thq vessel in any combination of angles withih these limits.

b Thgse motions may occur simultaneously;

4.6.3 Design parameters
4.6.3.] General
Design parameterssbased on environmental conditions applicable to certain tyges of

equipment have‘been established in other parts of the IEC 60092 series, and are descr{bed in
4.6.3.2 to 4.6.8.5.

4.6.3.3 Temperature

In other parts of the IEC 60092 series, where no "high air temperature” has been specified as
a design parameter for equipment, an average value over a 24 h period of 40 °C with a
maximum value of 45 °C shall apply.

Where equipment is designed to operate with temperatures higher or lower than those stated,
permissible temperature rises may be reduced or increased accordingly. All stated unit values
are to be considered as the average ambient temperature over a 24 h period and a maximum
value is to be defined.

In other parts of the IEC 60092 series, where no "low air temperature" has been specified as
a design parameter for equipment, a minimum temperature of 5 °C in general and —-25 °C for
open decks shall be applied.
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4.6.3.3

Humidity

— 15 -

The design parameters for relative humidity are 95 % at 45 °C ambient temperature, unless
otherwise specified in other parts of the 60092 series.

NOTE Note the additional damp heat test in IEC 60092-504.

4.6.3.4

Angular deviation and motion

The design parameters for angular deviation and motion are given in Table 2.

Tabhle 2 — nneign parameters — Anglllnr deviation and motion

Parameters vl;?Lijte Type of equipment
Standard
Static ¢ondition — all directions Angle
IEC 60P92-305:1980 40° Accumulators (storage batterips)
IEC 60p92-504 22,5° Controb and instrumentation
Dynamjc condition— all directions Angle Frequency
Hz

IEC 60p92-504 22,5° 0,X Control and instrumentation
NOTE |[IEC 60092-305 applies to accumulator batteries in general. However, it does not address other tyges than

lead-aci
4.6.3.5

The dg

Vibration

sign parameters for vibration areigiven in Table 3.

d and nickel-alkaline. Other battery technologies are“under consideration.

Table 3.+ Design parameters — Vibration

Parameters Unit Type of equipn]ent
value
btandard Fable
Vibration Displacement? | Acceleration? Frequency
mm g Hz

IEC 6(0092-504:2016 | Table 1, 10 1,0 2-13,2 Control and
0,7 13,2-100 instrumentation

IEC 64092:504:2016 | Table 1,10 1,6 2-25 Control and

rstromentatiom,special

4 25-100 location

a8 Amplitude values.

4.7

Materials

In general, all electrical equipment shall be constructed of durable, flame-retardant material,
which is not detrimentally affected due to moisture, the atmosphere and the temperatures to
which they are likely to be exposed.

The flame-retardant material shall comply with the needle flame test of IEC 60695-11-5
according to the following specifications.

The flame shall be applied:
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— b5 times for 15 s each time. The interval between each application shall be 15 s, or

— 1 time for 30 s;

The layer surrounding or situated below the test specimen shall be of wrapped tissue paper.
The dripping height shall be 200 mm + 5 mm.

Additional acceptance criteria to those specified in IEC 60695-11-5: the burnt out or damaged
part of the specimen shall not be more than 60 mm long.

NOTE 1 The additional test specifications and test criteria are given to align with IACS requirements.

NOTE 2 For further information regarding environmental conditions, refer to IEC 60721-3-6.

4.8
4.8.1

Unlesg
supplig
variati
equipn

For sy
signifi
Consig
distrib

Power supply system characteristics

General

bns, harmonic distortion and conducted disturbances, measured._@at, the terminals

eration should be given to take appropriate measureS)to attenuate these effects
ition system so that safe operation is assured.“Care should be taken in se

otherwise stated in other parts of the IEC 60092 series, equipment shall function when
bd from general distribution systems with due regard to voltage and frequency

of the

nent. The characteristics of general distribution systems are givern’in 4.8.2 and 4.8.3.

stems where semiconductors are connected having a total system rating whidh is a
ant portion of the total system rating, it may not be feasible to suppress the harmonics.

of the
ecting

consumers supplied from an electric power supply system with a higher harmonic gontent

than s
harmo

Electri
provis
qualityf
as the

Specig
influen

the ge

Variabj

is asslired and that'equipment is suitably rated for the expected variations.

4.8.2

4.8.2.]

pecified in this clause and it should be ensured that the equipment is appropriate
hic content that will be encountered.

cal equipment which requires a higher quality power supply may need add
ons to be made locally. Where additional equipment is fitted to achieve this

electrical equipment it supplies:

| attention should be _paid to the installation of electrical equipment whic
ce the quality of power_supply on local basis or react with any harmonics pres
heral distribution system.

le frequency/véltage systems may be admissible provided safe operation of the 9

AC_distribution systems

Voltage characteristics

for the

itional
higher

power supply it may be requiredto’ be duplicated and segregated to the same degree

N may
ent on

ystem

Tolera

Voltag

Voltag
Voltag

nces are expressed in a percentage of the nominal voltage.

e are root mean square (RMS) unless otherwise stated.

€ 10lerance (CONTINUOUS) .. ...cu ittt et e eas +6 %
e unbalance tolerance including phase voltage unbalance

as a result of unbalance of load according to IEC 60092-201 ........ccoovviiiiiiiiniiiiniieieenn,

Phase
Cyclic

to phase voltage unbalance (CONtINUOUS) .......ciuiiiiiiiiii e
voltage variation (CONTINUOUS) ...uiuiieiiiie i e e e e e e e e aeas

Voltage transients:

— transients (slow) e.g. due to load variations tolerance
(deviation from nominal VOItAgE) ......c.ieiiiiiii e +20 %
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— voltage transients reCoVery time .......coooiiiiiiiii e maximum 1,5 s

The sum of voltage excursions at any point on the system (tolerances and transient) from
nominal voltage should not exceed 20 %.

— fast transients and surges e.g. spikes caused by switching shall not exceed the levels
given in IEC 61439-1:2011, Table G.1, and the levels specified in IEC 60533 for AC power
ports

—  OVEIVOITAGE CALEGOIY ettt e ettt ees 11

For voltage values, see IEC 61439-1:2011, Table G.1.

NOTE [Values for AC systems with rated voltage above 1 000 V are not given in IEC 61439-1.

For vpltage harmonic distortion, acceptance limits shall correspond to IE€.61000-2-4,
Class R. In addition, no single harmonic shall exceed 5 % and the THD shall not 'exceed|8 %.

Other jalues may be considered subject to approval of the appropriate authority.

Some |equipment may require IEC 61000-2-4, Class 1, i.e. no singledharmonic shall gxceed
3 % and the THD shall not exceed 5 %.

4.8.2.7 Frequency characteristics

Tolerances are expressed in a percentage of the nominakfrequency.

Frequéncy tolerance (CONLINUOUS) ..uvuuieiiniiiii e S et et e et et e e e eaees +5% -5 %
Frequéncy cyclic variation tolerance (CONTINUOUS) .. euiiiie it 0,5 %
Frequéncy transients tolerance ... ... A i +10 %10 %
Frequeéncy transSients reCoVErY tiMe .. ...t e maximpm 5 s

The sum of frequency excursions at@ny point on the system (tolerances and transienf) from
nomingl frequency should not exceed 12,5 %.

4.8.3 DC distribution systems

Tolerances are expressediin a percentage of the nominal voltage.

Voltage tolerance (COMINUOUS) ......ititiiei ittt +30 % |25 %
Voltage cyclic Yarration devialion. ... ... ... ..5%
Voltage ripplex(AC RMS over steady DC vOltage) ...c.oeieiiiiiiiiii e 10 %

(O NVIY V]| 7= 1o | o o= 1 1= Yo (o] YN S I

Lower variations may be agreed by owners and builders where the technology permits

DC Converters may permit closer control of voltages.

NOTE 1 For voltage values, See IEC 61439-1:2011, Table G.1.

NOTE 2 Values for DC systems with rated voltage above 1 000 V are not given in IEC 61439-1.
4.9 Electrical equipment for hazardous areas

When an equipment is required to be suitable for use in hazardous areas, it shall comply with
the requirements of the IEC 60079 series.
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Such equipment shall be constructed and tested in accordance with the requirements of the
IEC 60079 series and be certified as fit for purpose for the actual ambient temperature and
other environmental conditions, to the satisfaction of the appropriate authority.

NOTE Certification is done by a nationally accredited testing Institution.

Unless otherwise indicated in the IEC 60092 series, all such apparatus may be installed in
accordance with the relevant clauses contained in IEC 60079-14.

4.10 Precautions necessary when electrical fittings, cables, etc., are attached to
structures of conductive materials with different galvanic potential

4.10.1] |If electrical fittings, not of aluminium, are attached to aluminium, suitable meanf shall
be takgen to prevent galvanic corrosion.

4.10.2] During both the selection and installation of electrical equipment g$pecial
considerations shall be given to avoid galvanic corrosion.

4.11 [Clearance and creepage distances

The digtances between live parts of different potential and between live parts and the cgses of
other parthed metal, whether across surfaces or in air, shall_be adequate for the working
voltage, having regard to the nature of the insulating material~and the conditions of sgrvice.
Unlesg otherwise specified a pollution degree 3 according to_JEC 60664-1 shall be assumned.

4.12 [|Insulation

Insulafing materials and insulated windings shall-be resistant to moisture, sea air and oil
vapour, unless special precautions are takef to protect insulants against such dgents.
Insulafing materials in direct contact with conductors, such as busbar supports, shouldl have
sufficig¢nt resistance against tracking. It isstecommended that the comparative tracking index
of such materials be not less than 175 \('when determined according to IEC 60112.

4.13 |Maintenance and inspection

Equipment shall be so designed and installed as to permit its being maintained and inspected
in accprdance with the manufacturer’s recommendations.

4.14 |Degrees of protection of enclosures

Encloqures referred to in the various parts of the IEC 60092 series are those as defined in
IEC 60529 and shall have the appropriate degree of protection for their designated location on
the vdgssel_as* specified in the relevant part of the IEC 60092 series. The designation to
indicafe the/degrees of protection consists of the characteristic letters IP followed by two
numergpls(the "characteristic numerals") indicating conformity with the conditions stgted in
IEC 60529.

4.15 Cable entries
Cable glands or bushings, or fittings for screwed conduits, shall be suitable for the intended

cables and shall facilitate the cable entrance into the equipment. All entries shall maintain the
degree of protection provided by the enclosure of the associated equipment.

4.16 Precautions against vibration and mechanical shock

Machines and apparatus shall be unaffected by vibration and shock likely to arise under
normal service. Connections shall be secured against becoming loose due to vibration.
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4.17 Position in ship

4.17.1 Electrical equipment is to be located in compartments which are suitably constructed
and, if necessary, ventilated.

4.17.2 Electrical equipment shall not be installed where flammable gases or vapours are
liable to accumulate unless necessary for operational purposes. Any electrical equipment so
located is to be in accordance with the relevant requirements of this standard for such a
location.

4.18 Mechanical protection

Electrical equipment shall be placed so that, as far as practicable, it is not exposed ¢g |risk of
mechgnical damage.

4.19 [Protection from water, steam and oil

Electrical equipment shall be so selected and located or protected.(from the effdcts of
exposlire to saliferous atmosphere, water, steam, oil or oil fumes, spray, ice formation, etc.,
that the effects are minimised. It should be located well clear of boilers, steam, oil on water
pipes,| and engine exhaust pipes and manifolds, unless specifically designed fof such
locatigns. If pipes must be run adjacent to electrical equipment, there shall be no flarjges in
the immediate vicinity of the electrical equipment.

Whergl electrical equipment is located such that therenis a danger of dripping or sgraying
water,lit shall have an appropriate IP rating.

Wherg sprinkler heads or water spraying devices ‘are fitted for fire-fighting, due considg¢ration
should be given to the siting of electrical equipment which would be seriously affected [by the
inadvdrtent operation of the extinguishing, arrangement. This is particularly applicgble to
switchgear and switch rooms, where a suitable alternative method of extinguishing shduld be
used.

4.20 |Protection against electri¢al shock

4.20.1| All electrical equipment shall be constructed or located in such a way that live parts
cannof be inadvertently touched during normal operation including opening of panel doprs for
the regetting of relays, gnless they are supplied by extra low voltage according to IEC 61140.

NOTE |Requirementswrelated to the operation of electrical systems are given in IEC 60092-509.

4.20.2| Equipment supplied at nominal voltages in excess of 500 V and accessible tp non-
authorjzedpersons shall have a degree of protection against touching live parts of at least
IP4X dceording to IEC 60529.

4.20.3 Exposed metal parts of electrical machines or equipment which are not intended to
be live but which are liable under fault conditions to become live shall be earthed unless the
machines or equipment are:

— supplied at a voltage not exceeding 50 V direct current or 50 V, root mean square between
conductors; auto-transformers shall not be used for the purpose of achieving this voltage;
or

— supplied at a voltage not exceeding 250 V by safety isolating transformers supplying only
one consuming device; or

— constructed in accordance with the principle of double insulation.
4.21 Axes of rotation

Every horizontal rotating machine should be installed preferably with the shaft in the fore-and-
aft direction. Where a machine is installed athwartship, it shall be ensured that the design of
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the bearings and the arrangements for lubrication are satisfactory to withstand the rolling
specified in 4.6.2. The manufacturer shall be informed when a machine for installation
athwartship is ordered.

4.22

Magnetic compasses

Conductors and equipment shall be placed at such a distance from the compass, or shall be
so screened, that the interfering external magnetic field is negligible (deviation less than 0,5°,

i.e. 30’

4.23

(minutes)), even when circuits are switched on and off.

Environmental impact

The de

a) thq
b) the

c) thg
op

d) thd
IE(

e) theg
f) the

Consig
Energy

NOTE
(EEDI)

sign, construction and maintenance shall, wherever possible, consider:

impact on the environment;
efficient use of generated power;

prational area,;

use of high efficiency (IE2) or premium efficiency (IE3) motors in accordang
C 60034-30-1;

re-use of waste energy in HVAC installations;
use of low energy luminaires and efficient switching asrangements.

eration should be given to establishing an energy management system.

The applicability of IMO Resolution MEPC.212(63) requirement for the Energy Efficiency Desig
o the vessel is determined by the Flag Administration.

actual environmental values, e.g. temperature variations, pver the yedar and

e with

optimization by use of i.e. brake energy ot:waste heat recovery should be evaluated.

n Index
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Annex A
(informative)

Guidance on environmental conditions

This annex is a non-mandatory guide giving details of the environmental conditions for
electrical installations of ships and of mobile and fixed offshore units.

The guidance is presented in five tables, A.1 to A.5. Table A.1 contains a survey of environ-
mental conditions related to specific locations and is intended to serve as the introduction to

the re

aining tables Tables A2 to A5 deal with specific conditions i e climatic_biol

gical,

mechd

The p3
based

The s
severe
Acciddg
taken
"Gene

The si
is not
freque

In Tab
or con

The 14
accord
specifi
those

In the

nical and those dependent on chemically and mechanically active substances.

on IEC 60721-3-6.

al" refers to the least severe conditions.

multaneous occurrence of environmental parametérs is envisaged in the guidan

hcy of operation in certain climates or areas, has been made.

fitions of operation.

ing to IEC 60721-3-6, which is the lowest class covering the environmental con

isted. The use of the class.is optional.

remaining columnstof‘Tables A.2 to A.5, an X indicates the applicable environ

irameters of environmental conditions and their severities given in Tables A.2 to A.5 are

bverities given are those which will have a low probability of being exceeded|. Only
conditions which affect the structural integrity or functional performance are inqluded.
ntal incidents are not included, but the possibility of their occurrence may need to be
nto account for products vital to the safety of the vessel.(In the tables, the expression

te, but

hlways a reality. Furthermore, no reference to duration of parameters or severities, or to

es A.2 to A.5, the first column describes@he locations and, where applicable, the areas

st column indicates, for each item in the first column, the designation of thg class

ditions

ed. In the majority of cases this class covers more parameters or higher severitigds than

mental

paramgter and its severitys

In Tabje A.2, an O:indicates the type of open-air climate in which the vessel is navigated.
The types of-open-air climate covered are, according to IEC 60721-2-1, the following:

C = Cald MWDr = Mild Warm Dry

CT = Cold Temperate WDa = Warm Damp

WT = Warm Temperate WdaE = Warm Damp Equable

WDr = Warm Dry

NOTE 1 The open-air types of climate, Warm Damp and Warm Damp Equable, correspond to what is generally
termed Tropical Belt.

NOTE 2 The most extreme types of open-air climate in IEC 60721-2-1, Extremely Cold and Extremely Warm Dry,
can normally only be found in inland areas, and have therefore been excluded here. It is noted, however, that
vessels can be subject to these types of climate during inland navigation (on rivers, lakes, etc.) although this is
regarded as very exceptional.
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Table A.1 — Survey of environmental conditions related to locations

thg
Lo

appropriate items of Tables A/2\t6 A.5.

vest environmental class needed according to IEC 60721-3-6.

Conditions 2 Climatic Biological Chemically Mechanically Mechanical
active active
substances substances
Locations P Item of |Class | Item of |Class | Item of |Class | Item of |Class | Item of |[Class
Table A.2 Table A.3 Table A.4 Table A.4 Table A.5
b c b c b c b c b c
1 Navigation bridge 1.2+1.4 6K2 2+3 6B2 1.1 6C1 1.1 6S1 1.1 6M2
(wheelhouse,
wireless-room, chartroom)
2 Control rooms 1.2 6K2 2+3 6B2 1.1 6C1 1.1 6S1 1.1 6M2
3 Ac-nmmnrlafinn cpat‘nc 1_’) 14 K2 2 2 B2 1.1 801 1.1 651 1.1 6M2
4  Airtconditioned spaces 1.2 +1.4 | 6K2 2+3 6B2 1.1 6C1 1.1 6S1 1.1 6M2
5 Layatories, bathrooms, 1.2+1.5 6K2 2+3 6B2 1.1 6C1 1.1 6S1 1.1 6M2
shpwers
6 Gdlleys, laundries, 1.2+1.5 6K3 2+3 6B2 1.1 6C1 1.1 6S1 1.1 6M2
paptries +1.6
7 General stores, provision 1.2 6K2 2+3 6B2 1.1 6C1 1.1 6S2 1.1 6M2
rogms
8 M4chinery spaces 1.7.2 6K3 2+3 6B2 1.4.1 6C1 14.1 6S1 1.1 6M2
9 Refrigerated cargo spaces | 1.2 + 1.8 6K5 2+3 6B2 1.1 6C1 1.1 6S1 1.1 6M2
10 Stgering gear rooms 1.7.2 6K3 2+3 6B2 1.1 6C1 1.1 6S1 1.4 6M3
11 Ggneral cargo spaces 2.2+23 6K5 2+3 6B2 1.2 6C2 1.3 6S2 1.1 6M2
+2.6
12 Sepmi-enclosed spaces 3.2+3.3 6K5 2+3 6B2 Y2 6C2 2.2.3 6S3 1.1 6M2
+3.5
13 Open decks 3.2+3.3 6K5 2+3 682 2.2.1 6C3 2.2.3 6S3 1.1 6M2
+3.6
14 Ex}ernal submerged parts 4.3 6K2 2+3 6B2 2.2.1 6C3 2.2.1 6S1 1.1 6M2
of hull
a8 Copditions include those related to all types-of open-air climates, to all geographical areas with biojogical
risk, and to vessels in excess of approximately 500 t gross tonnage, but not passing through ice.
b WHen locations and conditions not referred to in Table A.1 are applicable, consideration should be glven to
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