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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS -

Part 354: Single- and three-core power cables
with extruded solid insulation for rated voltages

6- kY- =72 KV tpto 30KV =36 kM)—————————
FOREWORD

Il national electrotechnical committees (IEC National Committees). The object of IEC”is to pro
hternational co-operation on all questions concerning standardization in the electrical and, electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificat
[echnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftér referred to as

ot — o

in the subject dealt with may participate in this preparatory work. International, governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordanee’ with conditions determine
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expresS, as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each techrical committee has representation fron
interested IEC National Committees.

IIEC Publications have the form of recommendations for interhational use and are accepted by IEC Nat
Lommittees in that sense. While all reasonable efforts are ‘made to ensure that the technical content of
fPublications is accurate, IEC cannot be held responsjble for the way in which they are used or for
hisinterpretation by any end user.

IIh order to promote international uniformity, IECNational Committees undertake to apply IEC Publica
fransparently to the maximum extent possiblexin~their national and regional publications. Any diverg
Bhetween any IEC Publication and the corresponding national or regional publication shall be clearly indicatg
the latter.

gssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent certification bodies.

A\l users should ensure that they'have the latest edition of this publication.

INo liability shall attach to IEC_ or its directors, employees, servants or agents including individual experts
members of its technical,committees and IEC National Committees for any personal injury, property damag
ther damage of any mnature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
FPublications.

A\ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
indispensable/for the correct application of this publication.

Attentiom\is_.drawn to the possibility that some of the elements of this IEC Publication may be the subje
patent-rights. IEC shall not be held responsible for identifying any or all such patent rights.

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr{sing

note
. To
ons,
[IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intergsted

hon-
sely
I by

onal
h all

onal
IEC
any

ions
Ence
din

IIEC itself does not provide any attestation of conformity. Independent certification bodies provide confolmity

any

and
e or
and
IEC

Ct of

This redline version of the official [EC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60092-354 has been prepared by subcommittee 18A: Electric
cables for ships and mobile and fixed offshore units, of IEC technical committee 18: Electrical

inst

allations of ships and of mobile and fixed offshore units.

This fourth edition cancels and replaces the third edition published in 2014. This edition

con

stitutes a technical revision.

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

edition:
a) |Editorial adaptations have been made.
Thqg text of this International Standard is based on the following documents:
CbhV Report on voting
18A/419/CDV 18A/424/RVC

Ful
voti

Thi

Ths
in s

The
sta
the

information on the voting for the approval of this document can be| found in the repor
ng indicated in the above table.

5 document has been drafted in accordance with the ISO/IEC, Directives, Part 2.

list of all the parts of the IEC 60092 series, under the general title Electrical installati
hips, can be found on the IEC website.

committee has decided that the contents of this document will remain unchanged until
ility date indicated on the IEC website under"http://webstore.iec.ch" in the data relate
specific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition,“or

amended.

on

oNns

the
J to

IMR
tha
ung
col

ORTANT - The('colour inside' logo on the cover page of this publication indicat

erstanding. of its contents. Users should therefore print this document using
bur printer:

es

t it contains_)colours which are considered to be useful for the corré¢ct

a
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NOTIE 1 Subclause 4.1 gives more details.

Thg cables are intended for fixed installations.

Thg various types of power cables are given in 5.1. The construetional requirements and
methods are aligned with those indicated in IEC 60092-350, unless otherwise specified in
dogument.

Thg object of this document is:

NOTIE 2 Only radial field cables are covered.

2

Ths

content constitutes (fequirements of this document. For dated references, only the edi

cite
any

IEG

IEG
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ELECTRICAL INSTALLATIONS IN SHIPS -

Part 354: Single- and three-core power cables
with extruded solid insulation for rated voltages
6 kV (Uy, =7,2 kV) up to 30 kV (U, = 36 kV)

020

=)
oOCOope

5 part of IEC 60092 is applicable to shipboard and offshore power cables withiextru

6 (7,2) kV,6/10 (12) kV, 8,7/15 (17,5) kV, 12/20 (24) kV, 18/30 (36) kV.

to standardize cables whose safety and reliability is ensured when they are installe
accordance with the requirements of IEC 60092-352 or IEC 61892-4;

directly or indirectly bearing on safety;

to specify test methods for checking:conformity with those requirements.

Normative references

following documents ‘are referred to in the text in such a way that some or all of t

amendmentis).applies.
60038, /EC standard voltages

60228, Conductors of insulated cables

Hed

d insulation, conductor and core screening, having a voltage rating of one of the)followjng:

est
this

i in

to lay down standard manufacturing reguirements and characteristics of such calles

heir
fion

d applies. For Undated references, the latest edition of the referenced document (including

IEC 60092-350:2044:.—, Electrical installations in ships — Part 350: General construction and
test methods of power, control and instrumentation cables for shipboard and offshore
applications

IEC 60092-360, Electrical installations in ships — Part 360: Insulating and sheathing materials
for shipboard and offshore units, power, control, instrumentation and telecommunication

cab

les

1 Under preparation. Stage at the time of publication: IEC/BPUB 60092-350:2019.
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IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW pre-
mixed flame

IEC 60332-3-22, Tests on electric cables under fire conditions — Part 3-22: Test for vertical
flame spread of vertically-mounted bunched wires or cables — Category A

IEC 60684-2, Flexible insulating sleeving — Part 2: Methods of test

IEC 60754-1, Test on gases evolved during combustion of materials from cables — Part 1:
Determination of the halogen acid gas content

IEQ 60754-2, Test on gases evolved during combustion of materials from cables < Parf 2:
Determination of acidity (by pH measurement) and conductivity

IEQ 60885-2, Electrical test methods for electric cables. Part 2: Partial discharge tests

IEQ 61034-1, Measurement of smoke density of cables burning undeyr. defined conditions —
Part 1: Test apparatus

IEQ 61034-2, Measurement of smoke density of cables burning under defined conditions —
Part 2: Test procedure and requirements

3 |Terms and definitions

For|the purpose of this document, the definitions.given in IEC 60092-350 apply.

IS and IEC maintain terminological databases for use in standardization at the follow
addresses:

ng

e [[EC Electropedia: available at http://www.electropedia.org/

e [ISO Online browsing platform:*available at http://www.iso.org/obp
4 |[General requirements

4.1 Rated voltage

Thg standard method of designating the rated voltages of cables covered by this document
shall take the(ferm

Uo/U (Upy)
where
Uy is the rated power-frequency voltage between phase conductor and earth or metallic
screen, for which the cable is designed;
U is the rated power-frequency voltage between phase conductors for which the cable is
designed;
Un is the maximum value of the “highest system voltage” for which the equipment

(including cable) may be used (see IEC 60038).

All voltages are given as RMS values.

I e Sta da|d 'ateg "eltages EQ’E (ém) © tlle eab es GGIIS'QEIEQ i“ “I.IS Sta da|d
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The standard rated voltages Uy/U (U,,) of the cables considered in this document are:

4.2

4.2.

Uo/U (U,,) = 3,6/6 (7,2) - 6/10 (12) - 8,7/15 (17,5) = 12/20 (24) - 18/30 (36) kV

Markings

1 Indication of origin and voltage identification

Cables shall comply with 4.1.3 of IEC 60092-350:20142019 with respect to:

a)

indication of nrigin;

b)
c)
d)
4.2

Ths
the

a)
b)

4.2
Cor

rated voltage and cable construction (number of cores and cross-sectional area of
construction);

continuity of marking;
durability/legibility.

2 Continuity of marking

marking is deemed to be continuous if the distance between theend of any marking
beginning of the next does not exceed:

550 mm if the marking is on the outer surface of the cable;
275 mm in all other cases.

3 Core identification for three-cores

es of cables shall be provided with a suitable method of identification. Each core shal

eaglily distinguishable from the other cores in the cable.

5.1
5.1

Shi
gen

5.1
The

Constructional requirements

General cable description

1 Overview

the

Bnd

be

bboard and offshore ¢ables for fixed installations shall be single or multicore calles

erally constructed as-fellews indicated in 5.1.2 to 5.1.5.

2 Armoured single-sheathed cable with outer sheath only
armoured single-sheathed cables having only an outer sheath are constructed as follo

copper-eonductor, see 5.2;

caonductor semi-conducting screen, see 5.4.2;

5.1.

insulation, see 5.3;

insulation screening, see 5.4:3;

cabling (for three-core cables), see 5.6;
inner covering, see 5.7;

braid armour, see 5.9;

outer sheath applied as either one or two layer systems, see 5.10.

3 Armoured double-sheathed cable with inner and outer sheath

The armoured double-sheathed cables having both an inner and an outer sheath

con

structed as follows:

are
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copper conductor, see 5.2;

conductor semi-conducting screen, see 5.4.2;
insulation, see 5.3;

insulation screening, see 5.4-3;

cabling (for three-core cables), see 5.6;

inner sheath, see 5.8;

braid armour, see 5.9;

The
she]

5.1

Ths

The
deg

outer sheatirapptiedaseitherome ortwo tayer systernTs,; see 5. 10

use of a thermoplastic inner sheath (ST2 or SHF1) is not recommended if theso
ath consists of an elastomeric cross-linked material.

4 Armoured single-sheathed cable with inner sheath only
armoured single-sheathed cables having only an inner sheath are constructed as follo

copper conductor, see 5.2;

conductor semi-conducting screen, see 5.4.2;
insulation, see 5.3;

insulation screening, see 5.4:3;

inner sheath, see 5.8;

braid armour, see 5.9.

cables for installation in spaces where &éorrosion-ean may occur, for example wea
ks, wet locations, battery compartments¢’refrigeration rooms, etc., should have an o

shejath over the braid, if any, unless the braid itself is corrosion-resistant

5.1
Thdg

5 Unarmoured single-sheathed cable
unarmoured single-sheathed cables are constructed as follows:

copper conductor, see 6.2;

conductor semi-conducting screen, see 5.4.2;
insulation, see, 5.3,

insulation screening, see 5.4-3;

cabling (for three-core cables), see 5.6;
inner‘€overing (optional), see 5.7;

olter sheath applied as either one or two layer systems, see 5.10.

iter

her
iter

5.2

Conductors

Material, metal coating, class and form of the conductors shall be in accordance with
IEC 60092-350. The form of the conductor shall be round circular stranded, non-compacted or
compacted, in accordance with Class 2 of IEC 60228. To aid installation, a conductor of
Class 5 may be used. Cables with such Class 5 conductors should not be regarded as

suit

able for repeated flexing in service.

The minimum cross-sectional area shall be 10 mm?2 for 3,6/6 (7,2) kV cables, 16 mm2 for
6/10 (12) kV cables, 25 mm?2 for 8,7/15 (17,5) kV cables, 35 mm?2 for 12/20 (24) kV cables and
50 mm?2 for 18/30 (36) kV cables.
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5.3 Insulation
5.3.1 Material
The insulation system shall be EPR, HEPR or XLPE compounds as defined in IEC 60092-360.

5.3.2 Application
The application shall be as detailed in 4.3.2 of IEC 60092-350:20442019.

5.3.3 _ Thickness of insulation

Thqg thickness of the insulation shall be as specified in Table 1 and meet the requirements of
4.3]3 of IEC 60092-350:201442019 so that the following applies:

a) [the thickness at any point may be less than the specified value provided(the differepce
does not exceed 0,1 mm + 10 % of the specified value;
b) [the thickness of the semi-conducting screen on the conductor, or over the insulation, shall
not be included in the thickness of insulation.

Table 1 — Insulation thickness

Nominal thickness of insulation at rated voltage Uy/U (U,,)
Nominal cross 3,6/6 (7,2) kV 6/10 (12) kV | 8,7/15 (17,8YkV | 12/20 (24) kV 18/30 (36) kV
sectional
prea of conductor
mm? mm mm mm mm mm
10 2,5 - - - -
16 2,5 3,4 - - -
25 2,5 34 4,5 - -
35 2,5 3,4 4,5 5,5 -
50 to 185 2,5 3,4 4,5 5,5 8,0
240 2,6 3,4 4,5 5,5 8,0
300 2,8 3,4 4,5 5,5 8,0
400 3,0 3,4 4,5 5,5 8,0
500 to 630 3,2 3,4 4,5 5,5 8,0

Any smaller conductor eross-section than those given in this table is not recommended. However, if a smqller
crops-section is needed, either the diameter of the conductor shall be increased by a conductor scrgen
(sep 5.4.2), or thelinsulation thickness shall be increased in order to limit, at the values calculated with [the
smallest conduCtor'size given in this table, the maximum electrical stresses applied to the insulation under {est
vol{age.

5.4 —Sereening-of-cores
5.4.1 General

Screening of individual cores in single- or three-core cables shall consist of a conductor
screen and an insulation screen.

5.4.2 Conductor screening

The conductor screen shall be non-metallic and shall consist of an extruded semi-conducting
compound, which may be applied on top of a semi-conducting tape. Where tape is not
applied, the extruded semi-conducting compound shall be firmly bonded to the insulation.
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3 Insulation screening

The insulation screening is designed as follows.

a) The insulation screen shall consist of a non-metallic semi-conducting layer in combination

with a metallic layer.

b) The non-metallic layer shall be extruded directly upon the insulation of each core and

c)

consist of either a bonded or strippable semi-conducting compound.

NOTE A layer of semi-conducting tape can then be applied over the individual cores.

The metallic laver shall he annlied over the individual cores and shall comply with
4 L o P

the

5.5
5.5
Thd

wirgs, or a combination of tape(s) and wires.

If a

5.6
Cor

inngr covering ok inner sheath (outer sheath in the case of unarmoured cables) accordin

4.5

5.7

requirements of 5.5.
Metallic screen
1 Construction

metallic screen shall consist of one or more tapes, or a braid, or aconcentric laye

metallic braid screen is applied, the fictitious diameter over the-screen is given by:

D =+ 5 dwinmm

[

D + 5d,,, in mm

W
re

is the fictitious diameter of core;

is the nominal diameter of the braid wire:

2 Requirements
dimensional, physical and,_ celectrical requirements of the metallic screen shall

brmined taking into account_ahy other requirements (e.g. national or approval authg
Llations and standards), including the value of the current to be carried in case of fault.

Assembly of three-core cables, inner coverings and fillers

es of a three core’cable shall be laid up, and the interstices filled if necessary with fill

b of IEC 60092-350:20442019.

Inner covering

I of

be
rity

2rs,
) to

5.7

1 General

The inner covering shall be extruded. The relevant material and characteristics shall be in
accordance with extruded inner coverings in 4.6 of IEC 60092-350:20442019.

5.7.

2 Thickness of inner covering

The values of the (approximate) thickness of extruded inner covering for the calculation of

ficti

tious diameters are given in Table 2.
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020

Table 2 — Thickness of extruded inner covering for calculation of fictious diameters

Fictitious diameter over laid up cores Thic.kness of e)ftruded
inner covering
Above Up to and including (approximate value)
mm mm mm
- 25 1,0
25 35 1,2
35 45 1,4
45 60 1,6
60 80 1,8
80 - 2,0

NG

TE For the calculation of fictitious diameter, see Annexes A and C of IEC 60092-350:20442Q 19"

5.8
5.8
Thdg

shall be compatible with the cable components with which it is_inCfcontact and compatible

the

5.8
The

5.8

Ths
und
Co

For

whe
D

Thdg
IEG

Inner sheath
1 Material
inner sheath shall be selected from one listed in IEC 60092-360- The compound seleq

operating temperature of the cable.

2 Application

application shall be as detailed in 4.7.2 of IEC60092-350:20442019.

3  Thickness of inner sheath
thickness of the inner sheath is given<as a function of the internal diameter of the shg

er consideration, the fictitious diameter being calculated by the method in Annexes A
f IEC 60092-350:20442019.

armoured cable as per 5.1, the formula is:

t1 = {0,04 D + 0,8 }mm, with a minimum thickness of 1,0 mm for construction 5.1.3 and
1,4 mm for construction 5.1.4,

re
is the fictitious diameter under the inner sheath.

thickness at any point shall satisfy the prescriptions given in 4.7.3
60092-350:20442019.

ted
vith

ath
And

of

5.9
5.9.

Braid armour

1 General

The armour type covered by this document is braid armour (see 5.9.2).

The materials and the constructional requirements of the armours shall be those given in 4.8
of IEC 60092-350:20442019. When choosing the material of the armour, special consideration

sha

Il be given to the possibility of corrosion.

The armour of single-core cables for use on AC circuits shall consist of non-magnetic
material. In special cases, for instance when the cables are used on DC circuits, magnetic

mat

erials can also be used.
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The armour shall be applied in such a way that it shall not adhere to the inner sheath, nor to

the

outer sheath, nor the inner covering.

The nominal diameters of round armour wires shall be not less than the values given in-the

following-subelauses 5.9.2 and 5.9.3.

5.9.2 Braid wire armour

The braid wire armours are defined as follows.

a)
b)

5.9

Irre

5.1

5.1

Thg outer sheath shall be selected from one listed'in IEC 60092-360. The compound seleq
shall be compatible with the cable components with which it is in contact and compatible

the

5.1

Thg application shall be as detailed in 4.9.2 I[EC 60092-350:20442019.

5.1

Thg thickness of outer sheath is given as a function of the internal diameter of the she
under consideration, the\fictitious diameter being calculated by the method in Annexes A

Co

Thg formula is-as follows.

a)

b)

The fictitious diameter under the braid is calculated by the method given in Annexe
and C of IEC 60092-350:20442019.

3 Braid wire diameter
spective of the metal used, the nominal diameter of the braid wire shall be:

03 0,30 mm, as a minimum, for cables having fictitious diameter under the braid less t
or equal to 30 mm;

04 0,40 mm, as a minimum, for cables having fictitious cable) diameter under the b
larger than 30 mm.

) Outer sheath

D.1 Material

operating temperature of the cable.

).2 Application

D.3 Thickness of outer sheath

f IEC 60092-350{20-+42019.

5 A

nan

Faid

ted
vith

ath
and

For armoured single-sheathed cables as per 5.1.2 or unarmoured single-sheathed cables
as per5.1.5:

t, = {0,04 D + 0,8 }mm, with a minimum thickness of 1,0 mm
where

D is the fictitious diameter under the sheath.
For armoured double-sheathed cables as 5.1.3:

t, = {0,025 D + 0,6 }mm, with a minimum thickness of 0,8 mm.

The thickness at any point shall satisfy the prescriptions given in 4.9.3
IEC 60092-350:20442019.

of
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5.10.4 Colour of outer sheath
The outer sheath shall be coloured red, unless otherwise specified by the purchaser at the

time of ordering.

6 Tests — Methods and requirements

The tests shall be carried out according to Table 3 to Table 6 where applicable. For the
purposes of this document, the definitions given in IEC 60092-350 for routine test, sample test
and_type test apply.

Table 3 —Tests applicable to all cables

Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in\IEC 60092-330
unless otherwise 350:20142019 unless otherwige
stated stated
Measurement of Routine 5.2.2 IEC 60228

electrical resistance
of gonductors

Vo|tage test Routine 5.2.3 -
Voltage test on Armoured cables Routine 5.2.3 -
she¢ath
Indulation Type 721 -
redistance test
Paftial discharge Routine 7.7.3 1EC60885-2 IEC
tegt 60885-3
High voltage Type 7.7
sequence test
Copductor Sample and type 6.4 -
ex@mination
ChEck of cable Sample and type
dimensions
Thickness of 6.5 and 8.42 -
insjulation
Thickness of non 6.6 and 8.23 -
mgtallic sheaths
Dimensions of braid 1EC-60092-354;
armour 5.9.2 and 5.9.3
Exjernal diameter 6.7 -
Hol set test EPR, HEPR, XLPE, Sample 6.8 IEC 60092-360
insulation and SE,
SH and SHF2
sheath
Cokerage-densiy-of—Braid-armotred Fype 482
braid cables
Insulation Type 7.2.2 IEC 60092-360
resistance

measurement at
maximum rated
temperature

Increase in AC Type 7.3 IEC 60092-360

capacity after
immersion in water

High-voltage test Type 7.7.9
for4 h
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Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in IEC 60092-350
unless otherwise 350:20142019 unless otherwise
stated stated
Mechanical Type 8.4 IEC 60092-360
properties of
insulation before
and after ageing
Mechanical Type 8.5 IEC 60092-360
properties of sheath
before and after
ageing
Adfitional ageing Type 8.6 IEC 60092-360
compatibility test
Logs of mass test PVC ST2 sheath Type 8.7 IEC 60092-360
Bepaviour at high PVC ST2 and SHF1 | Type 8.8 IEC.60092-360
temperature sheaths
Bepaviour at low PVC ST2, SHF1 Type 8.9 IEC 60092-360
temperatures and SHF2 sheaths
Test for coating of Type 8.11
copper wires
Galvanizing test Type 8.12
Refistance to PVC ST2 and SHF1 | Type 8.13 IEC 60092-360
crgcking heat shock | sheaths
Ozpne resistance Insulations and Type 8.14 IEC 60092-360
sheaths
Hot} oil immersion SE1, SH and SHF2 Type 8.15.1 IEC 60092-360
sheaths
Flgme-spread tests: Type 8.17.1 IEC 60332-1-2 ard
IE¢ 60332-1-2 and IEC 60332-3-22 ip
IEG 60332-3-22 8.17.2 which case cablep
shall be installed|in
touching
configuration on the
front of the laddef.
Defermination of HEPR insulation Type 8.18 IEC 60092-360
hafdness
Defermination of HEPR.insdlation Type 8.19 IEC 60092-360
madulus of
elgsticity
Dufability of Type 8.20 The marking shal
marking remain legible

following the test
given in 8.20 of

IEC 60092-350:24
42019

-
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Table 4 — Additional tests for halogen-free cables

Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in IEC 60092-350
unless otherwise 350:20142019 unless otherwise
stated stated
Acid gas emission Halogen free cables | Type 8.17.4 IEC 60754-1
pH and conductivity | Halogen free cables | Type 8.17.5 IEC 60754-2
Fluorine content Halogen free cables | Type 8.17.6 IEC 60684-2

test

Table 5 — Additional test for low smoke cables

Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in{EC 60092-330
unless otherwise 350:20142019 unless otherwige
stated stated
Smnoke density test Type 8.17.3 The test is

for|cables insulated
angl sheathed with
halogen-free
materials. When
tedgted according to
IEC 61034-1 and
IEC 61034-2

[

satisfactory for th
finished cables if
the levels of light
transmittance
exceeds 60 %
throughout the tept

NQTE The smoke density test is in general applicable to halogen, free cables. See also Table 4.

Table 6 — Additional‘\tests when required

Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in IEC 60092-330
unless otherwise 350:20142019 unless otherwige
stated stated
Spkcial test for low When required Type 8.409
temperature
behaviour
Enpanced hot oil When required Type 8.15.2 IEC 60092-360
immersion
Drijling fluid test When required Type 8.16 IEC 60092-360
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Annex A
(irformative normative)

Electrical tests after installation

By agreement between the purchaser and the contractor, an AC voltage test in accordance
with IEC 60060-3 and with item a) or b) or c) below may be used:

a) test for 15 min with the phase-to-phase voltage U at a frequency between 20 Hz to 300 Hz
shall be applied between the conductor and the metal screen/sheath;

b) |test for 24 h with the normal rated voltage U, of the system;
c) [test for 15 min with 3 U, rated voltage at a frequency of 0,1 Hz shall be applied/betwpen
the conductor and the metal screen/sheath.

NOTIE During the AC test, a dissipation factor and/or partial discharge can be monitored.

For| installations which have been in use, lower voltages and/or shorter_durations may| be
useld. Values should be negotiated, taking into account the age, envifonment, history of
brepkdowns and the purpose of carrying out the test.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS -

Part 354: Single- and three-core power cables
with extruded solid insulation for rated voltages

6V =F;2 kW) upto30-kV-(tm =36 k\)—————————
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC-is to pro
international co-operation on all questions concerning standardization in the electrical and. electronic fieldg
is end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

the subject dealt with may participate in this preparatory work. Internatiohal, governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordanee’ with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters expresS,as nearly as possible, an internati
onsensus of opinion on the relevant subjects since each technical committee has representation fron
interested IEC National Committees.

C Publications have the form of recommendations for interhational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are ‘'made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
ansparently to the maximum extent possiblexin~their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicaté
e latter.

ssessment services and, in some areas, access to I[EC marks of conformity. IEC is not responsible for|
ervices carried out by independent certification bodies.

Il users should ensure that they‘have the latest edition of this publication.

o liability shall attach to IEC_or its directors, employees, servants or agents including individual experts
embers of its technical,committees and IEC National Committees for any personal injury, property damag
ther damage of any mature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatiof
ihdispensabléefor the correct application of this publication.

ttentionnis.drawn to the possibility that some of the elements of this IEC Publication may be the subje
atent-rights. IEC shall not be held responsible for identifying any or all such patent rights.

sing
note
. To
ons,
[IEC

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested

hon-
sely
I by

onal
h all

onal
IEC
any

ions
Ence
din

C itself does not provide any attestation of conformity. Independent certification bodies provide confofmity

any

and
e or
and
IEC

s is

bt of

tric

cables for ships and mobile and fixed offshore units, of IEC technical committee 18: Electrical
installations of ships and of mobile and fixed offshore units.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

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

a) Editorial adaptations have been made.
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The text of this International Standard is based on the following documents:

CDV Report on voting
18A/419/CDV 18A/424/RVC

Full information on the voting for the approval of this document can be found in the report on
voting indicated in the above table.

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

Thgq list of all the parts of the IEC 60092 series, under the general title Electrical installations
in ships, can be found on the IEC website.

Thg committee has decided that the contents of this document will remain uncha@nged until|the
stability date indicated on the IEC website under "http://webstore.iec.ch" in theldata relatef to
the|specific document. At this date, the document will be
e [reconfirmed,

e |withdrawn,

e Jeplaced by a revised edition, or

e [amended.
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Thi
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NOTIE 1 Subclause 4.1 gives more details.

Thg cables are intended for fixed installations.

Thg various types of power cables are given in 5.1. The construetional requirements and
mefhods are aligned with those indicated in IEC 60092-350, unless otherwise specified in
dogument.

Thg object of this document is:

NOTIE 2 Only radial field cables are covered.

2

Thg following documents ‘are referred to in the text in such a way that some or all of t

con

citeld applies. For undated references, the latest edition of the referenced document (inclug
any| amendments).applies.

IEQ 60038, MEC standard voltages

IEG
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ELECTRICAL INSTALLATIONS IN SHIPS -

Part 354: Single- and three-core power cables
with extruded solid insulation for rated voltages
6 kV (Uy, =7,2 kV) up to 30 kV (U, = 36 kV)

020

=)
oOCOope

5 part of IEC 60092 is applicable to shipboard and offshore power cables withiextru
d insulation, conductor and core screening, having a voltage rating of one of the)follow
6 (7,2) kV,6/10 (12) kV, 8,7/15 (17,5) kV, 12/20 (24) kV, 18/30 (36) kV.

to standardize cables whose safety and reliability is ensured when they are installe
accordance with the requirements of IEC 60092-352 or IEC 61892-4;

directly or indirectly bearing on safety;

to specify test methods for checking:-conformity with those requirements.

Normative references

itent constitutes (fequirements of this document. For dated references, only the edi

60228, Conductors of insulated cables

Hed
ng:

est
this

i in

to lay down standard manufacturing reguirements and characteristics of such calles

heir
fion
ing

IEC 60092-350:—, Electrical installations in ships — Part 350: General construction and test
methods of power, control and instrumentation cables for shipboard and offshore
applications

IEC 60092-360, Electrical installations in ships — Part 360: Insulating and sheathing materials
for shipboard and offshore units, power, control, instrumentation and telecommunication
cables

1 Under preparation. Stage at the time of publication: IEC/BPUB 60092-350:2019.
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IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW pre-
mixed flame

IEC 60332-3-22, Tests on electric cables under fire conditions — Part 3-22: Test for vertical
flame spread of vertically-mounted bunched wires or cables — Category A

IEC 60684-2, Flexible insulating sleeving — Part 2: Methods of test

IEC 60754-1, Test on gases evolved during combustion of materials from cables — Part 1:
Determination of the halogen acid gas content

IEQ 60754-2, Test on gases evolved during combustion of materials from cables < Parf 2:
Determination of acidity (by pH measurement) and conductivity

IEQ 60885-2, Electrical test methods for electric cables. Part 2: Partial discharge tests

IEQ 61034-1, Measurement of smoke density of cables burning under. defined conditions —
Part 1: Test apparatus

IEQ 61034-2, Measurement of smoke density of cables burnding under defined conditiorls —
Part 2: Test procedure and requirements

3 |Terms and definitions

For|the purpose of this document, the definitions.given in IEC 60092-350 apply.

IS and IEC maintain terminological databases for use in standardization at the follow
addresses:

ng

o [[EC Electropedia: available at http://www.electropedia.org/

e [[SO Online browsing platform:*available at http://www.iso.org/obp
4 |[General requirements

4.1 Rated voltage

Thg standard method of designating the rated voltages of cables covered by this document
shall take the{form

Ug/U (Uyy)
where
Uy is the rated power-frequency voltage between phase conductor and earth or metallic
screen, for which the cable is designed;
U is the rated power-frequency voltage between phase conductors for which the cable is
designed;
Un is the maximum value of the “highest system voltage” for which the equipment

(including cable) may be used (see IEC 60038).

All voltages are given as RMS values.

The standard rated voltages Uy/U (U,,) of the cables considered in this document are:
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Uo/U (Uy) = 3,6/6 (7,2) - 6/10 (12) - 8,7/15 (17,5) - 12/20 (24) - 18/30 (36) kV

4.2 Markings
4.2.1 Indication of origin and voltage identification
Cables shall comply with 4.1.3 of IEC 60092-350:2019 with respect to:

b) indication of origin;
c) rated voltage and cable construction (number of cores and cross-sectional area of the

concstruction):
OHotroCtroT)s

d) [continuity of marking;
e) |durability/legibility.

4.2)2 Continuity of marking

Thg marking is deemed to be continuous if the distance between the end<fany marking and
the|beginning of the next does not exceed:

a) |550 mm if the marking is on the outer surface of the cable;

b) [275 mm in all other cases.
4.2)3 Core identification for three-cores
Corles of cables shall be provided with a suitable method-of identification. Each core shal| be

easlily distinguishable from the other cores in the cabte!

5 |Constructional requirements

5.1 General cable description
511 Overview

Shipboard and offshore cables for fixed installations shall be single or multicore cables
generally constructed as indicated in 5.1.2 to 5.1.5.

5.1)2 Armoured single-sheathed cable with outer sheath only
Thg armoured single-sheathed cables having only an outer sheath are constructed as follows:

e |copper conductor, see 5.2;
e [conducton semi-conducting screen, see 5.4.2;

e linsulation, see 5.3;

e linsdlation screening, see 5.4;

cabling (for three-core cables), see 5.6;

inner covering, see 5.7;

braid armour, see 5.9;

outer sheath applied as either one or two layer systems, see 5.10.
5.1.3 Armoured double-sheathed cable with inner and outer sheath

The armoured double-sheathed cables having both an inner and an outer sheath are
constructed as follows:

e copper conductor, see 5.2;

e conductor semi-conducting screen, see 5.4.2;
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e insulation, see 5.3;

e insulation screening, see 5.4;

e cabling (for three-core cables), see 5.6;
e inner sheath, see 5.8;

e Dbraid armour, see 5.9;

e outer sheath applied as either one or two layer systems, see 5.10.

The use of a thermoplastic inner sheath (ST2 or SHF1) is not recommended if the outer

Sh th concicta of o Alacto i arin Arace Dnlead oot
CatmCOTTSTOtTS O Ol CTaotoTH CTIIC- CTroS o ke U rrrateTrar:

5.1]4 Armoured single-sheathed cable with inner sheath only
Thg armoured single-sheathed cables having only an inner sheath are constructed,as folloys:

e |copper conductor, see 5.2;

e |conductor semi-conducting screen, see 5.4.2;
e [insulation, see 5.3;

e linsulation screening, see 5.4;

e [inner sheath, see 5.8;

e |braid armour, see 5.9.

Thg cables for installation in spaces where corrosion.may occur, for example weather deg¢ks,
wetl locations, battery compartments, refrigeration”’rooms, etc., should have an outer shgath
over the braid, if any, unless the braid itself is corrosion-resistant

5.1)5 Unarmoured single-sheathed cable
Thg unarmoured single-sheathed cablestare constructed as follows:

e |copper conductor, see 5.2;

e [conductor semi-conductingscreen, see 5.4.2;
e [insulation, see 5.3;

e [insulation screening; see 5.4;

e [cabling (for three-core cables), see 5.6;

e [inner covering (optional), see 5.7;

e |outer sheath applied as either one or two layer systems, see 5.10.

5.2 Conductors

Materidl, metal coating, class and form of the conductors shall be in accordance with
IEC 60092-350. The form of the conductor shall be round circular stranded, non-compacted or
compacted, in accordance with Class 2 of IEC 60228. To aid installation, a conductor of
Class 5 may be used. Cables with such Class 5 conductors should not be regarded as
suitable for repeated flexing in service.

The minimum cross-sectional area shall be 10 mm?2 for 3,6/6 (7,2) kV cables, 16 mm2 for
6/10 (12) kV cables, 25 mm?2 for 8,7/15 (17,5) kV cables, 35 mmZ2 for 12/20 (24) kV cables and
50 mm?2 for 18/30 (36) kV cables.

5.3 Insulation
5.3.1 Material

The insulation system shall be EPR, HEPR or XLPE compounds as defined in IEC 60092-360.
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5.3.2 Application
The application shall be as detailed in 4.3.2 of IEC 60092-350:2019.

5.3.3 Thickness of insulation

The thickness of the insulation shall be as specified in Table 1 and meet the requirements of
4.3.3 of IEC 60092-350:2019 so that the following applies:

a) the thickness at any point may be less than the specified value provided the difference
does not exceed 0,1 mm + 10 % of the specified value;

b) [the thickness of the semi-conducting screen on the conductor, or over the insulation, shall
not be included in the thickness of insulation.

Table 1 — Insulation thickness

Nominal thickness of insulation at rated voltage U,/U(U,)
Nominal cross 3,6/6 (7,2) kV 6/10 (12) kV | 8,7/15 (17,5) kV | 12/20 (24)kV 18/30 (36) kV
sectional
prea of conductor
mm? mm mm mm mm mm
10 2,5 - - - -
16 2,5 3,4 - - -
25 2,5 3,4 475 - -
35 2,5 3,4 4,5 5,5 -
50 to 185 2,5 3,4 4,5 5,5 8,0
240 2,6 3,4 4,5 5,5 8,0
300 2,8 3,4 4,5 5,5 8,0
400 3,0 374 4,5 5,5 8,0
500 to 630 3,2 3,4 4,5 5,5 8,0

Any smaller conductor cross-section thanythose given in this table is not recommended. However, if a smdller
crops-section is needed, either the diameter of the conductor shall be increased by a conductor scréen
(sep 5.4.2), or the insulation thickpess shall be increased in order to limit, at the values calculated with [the
smallest conductor size given ip-this table, the maximum electrical stresses applied to the insulation under {est
vol{age.

5.4 Screening of/cores
5.4/1 General

Screening.of individual cores in single- or three-core cables shall consist of a condugtor
schen and an insulation screen.

5.4.2 Conductor screening

The conductor screen shall be non-metallic and shall consist of an extruded semi-conducting
compound, which may be applied on top of a semi-conducting tape. Where tape is not
applied, the extruded semi-conducting compound shall be firmly bonded to the insulation.

5.4.3 Insulation screening
The insulation screening is designed as follows.

a) The insulation screen shall consist of a non-metallic semi-conducting layer in combination
with a metallic layer.
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b) The non-metallic layer shall be extruded directly upon the insulation of each core and
consist of either a bonded or strippable semi-conducting compound.

NOTE A layer of semi-conducting tape can then be applied over the individual cores.

c) The metallic layer shall be applied over the individual cores and shall comply with the
requirements of 5.5.

5.5 Metallic screen

5.5.1 Construction
Thj metallic_ screen shall consist of one or more tapes, or a braid, or a concentric layef of
wirgs, or a combination of tape(s) and wires.

If ajmetallic braid screen is applied, the fictitious diameter over the screen is given\by:

Dg + 5d,,, in mm

where
is the fictitious diameter of core;
is the nominal diameter of the braid wire.

5.5)2 Requirements

Thg dimensional, physical and electrical requirements’ of the metallic screen shall| be
determined taking into account any other requirements (e.g. national or approval authgrity
regplations and standards), including the value of the current to be carried in case of fault.

5.6 Assembly of three-core cables, inner coverings and fillers

Corles of a three core cable shall be laid\up, and the interstices filled if necessary with fillgrs,
inngr covering or inner sheath (outer sheath in the case of unarmoured cables) according to
4.6|of IEC 60092-350:2019.

5.7 Inner covering
5.7/1 General

Thg inner covering shall be extruded. The relevant material and characteristics shall b¢ in
accprdance with extfuded inner coverings in 4.6 of IEC 60092-350:2019.

5.7)2 Thickness of inner covering

Thqg values of the (approximate) thickness of extruded inner covering for the calculation of
fictitiaUs-diameters are given in Table 2.
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020

Table 2 — Thickness of extruded inner covering for calculation of fictious diameters

Fictitious diameter over laid up cores Thic.kness of e)ftruded
inner covering
Above Up to and including (approximate value)
mm mm mm
- 25 1,0
25 35 1,2
35 45 1,4
45 60 1,6
60 80 1,8
80 - 2,0

NG

TE For the calculation of fictitious diameter, see Annexes A and C of IEC 60092-350:2019.

5.8
5.8
Thdg

shall be compatible with the cable components with which it is_inCfcontact and compatible

the

5.8
Ths

5.8
Thd

under consideration, the fictitious diameter being calculated by the method in Annexes A

Co

For

whe
D

Thdg
IEG

¥ 0,04 D + 0,8 mm, with @ minimum thickness of 1,0 mm for construction 5.1.3 and 1,4 n

Inner sheath
1 Material
inner sheath shall be selected from one listed in IEC 60092-360- The compound seleq

operating temperature of the cable.

2 Application

application shall be as detailed in 4.7.2 of IEC60092-350:2019.

3 Thickness of inner sheath

thickness of the inner sheath is givenas a function of the internal diameter of the shg

f IEC 60092-350:2019.

armoured cable as per 5.1, the formula is:

for construction 5.1.4,

re
is the fictitious diameter under the inner sheath.

thickness at any point shall satisfy the prescriptions given in 4.7.3
60092-350:2019.

ted
vith

ath
And

of

5.9
5.9.

Braid armour

1 General

The armour type covered by this document is braid armour (see 5.9.2).

The materials and the constructional requirements of the armours shall be those given in 4.8
of IEC 60092-350:2019. When choosing the material of the armour, special consideration

sha

Il be given to the possibility of corrosion.

The armour of single-core cables for use on AC circuits shall consist of non-magnetic
material. In special cases, for instance when the cables are used on DC circuits, magnetic

mat

erials can also be used.
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The armour shall be applied in such a way that it shall not adhere to the inner sheath, nor to
the outer sheath, nor the inner covering.

The nominal diameters of round armour wires shall be not less than the values given in 5.9.2
and 5.9.3.

5.9.2 Braid wire armour
The braid wire armours are defined as follows.

a)

b) |The fictitious diameter under the braid is calculated by the method given in Annexes A
and C of IEC 60092-350:2019.

5.9{3 Braid wire diameter
Irreppective of the metal used, the nominal diameter of the braid wire shall bg;

— 10,30 mm, as a minimum, for cables having fictitious diameter under, the braid less thaf or
equal to 30 mm;

— 10,40 mm, as a minimum, for cables having fictitious cable diameter under the braid lajfger
than 30 mm.

5.10 Outer sheath
5.10.1 Material

Thg outer sheath shall be selected from one listed\in IEC 60092-360. The compound selegted
shall be compatible with the cable components with which it is in contact and compatible yith
the|operating temperature of the cable.

5.10.2 Application
Thq application shall be as detailed in 4.9.2 IEC 60092-350:2019.

5.190.3 Thickness of outer sheath

Thg thickness of outer sheath is given as a function of the internal diameter of the shqath
under consideration, the\fictitious diameter being calculated by the method in Annexes A pnd
C of IEC 60092-350£2019.

Thd formula is-as follows.

a) |For armoeured single-sheathed cables as per 5.1.2 or unarmoured single-sheathed cables
as per5.1.5:

t1 = 0,04 D + 0,6 mm, with a minimum thickness of 1,0 mm

where
D is the fictitious diameter under the sheath.
b) For armoured double-sheathed cables as 5.1.3:

t, = 0,025 D + 0,6 mm, with a minimum thickness of 0,8 mm.

The thickness at any point shall satisfy the prescriptions given in 4.9.3 of
IEC 60092-350:2019.
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5.10.4 Colour of outer sheath
The outer sheath shall be coloured red, unless otherwise specified by the purchaser at the

time of ordering.

6 Tests — Methods and requirements

The tests shall be carried out according to Table 3 to Table 6 where applicable. For the
purposes of this document, the definitions given in IEC 60092-350 for routine test, sample test
and_type test apply.

Table 3 —Tests applicable to all cables

Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in\IEC 60092-330
unless otherwise 350:2019 unless otherwige
stated stated
Measurement of Routine 5.2.2 IEC 60228

electrical resistance
of gonductors

Vo|tage test Routine 5.2.3 -
Voltage test on Armoured cables Routine 5.2.3 -
she¢ath
Indulation Type 721 -
redistance test
Paftial discharge Routine 7.7.3 IEC 60885-3
tegt
High voltage Type 7.7
sequence test
Copductor Sample and type 6.4 -
ex@mination
ChEck of cable Sample and type
dimensions
Thickness of 6.5 and 8.2 -
insjulation
Thickness of non 6.6 and 8.3 -
mgtallic sheaths
Dimensions of braid 5.9.2 and 5.9.3
arrour
Exjernal diameter 6.7 -
Hol set test EPR, HEPR, XLPE, Sample 6.8 IEC 60092-360
insulation and SE,
SH and SHF2
sheath
Cokerage-densiy-of—Braid-armotred Fype 482
braid cables
Insulation Type 7.2.2 IEC 60092-360
resistance

measurement at
maximum rated
temperature

Increase in AC Type 7.3 IEC 60092-360
capacity after
immersion in water

High-voltage test Type 7.7.9
for 4 h
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Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in IEC 60092-350
unless otherwise 350:2019 unless otherwise
stated stated
Mechanical Type 8.4 IEC 60092-360
properties of
insulation before
and after ageing
Mechanical Type 8.5 IEC 60092-360
properties of sheath
before and after
ageing
Adfitional ageing Type 8.6 IEC 60092-360
compatibility test
Logs of mass test PVC ST2 sheath Type 8.7 IEC 60092-360
Bepaviour at high PVC ST2 and SHF1 | Type 8.8 IEC.60092-360
temperature sheaths
Bepaviour at low PVC ST2, SHF1 Type 8.9 IEC 60092-360
temperatures and SHF2 sheaths
Test for coating of Type 8.11
copper wires
Galvanizing test Type 8.12
Refistance to PVC ST2 and SHF1 | Type 8.13 IEC 60092-360
crgcking heat shock | sheaths
Ozpne resistance Insulations and Type 8.14 IEC 60092-360
sheaths
Hot} oil immersion SE1, SH and SHF2 Type 8.15.1 IEC 60092-360
sheaths
Flgme-spread tests: Type 8.17.1 IEC 60332-1-2 ard
IE¢ 60332-1-2 and IEC 60332-3-22 ip
IEG 60332-3-22 8.17.2 which case cablep
shall be installed [in
touching
configuration on the
front of the laddef.
Defermination of HEPR insulation Type 8.18 IEC 60092-360
hafdness
Defermination of HEPR.insdlation Type 8.19 IEC 60092-360
madulus of
elgsticity
Dufability of Type 8.20 The marking shal
marking remain legible
following the test|as
given in 8.20 of
IEC 60092-350:201
9
Table 4 — Additional tests for halogen-free cables
Test Applicability — All Status Method according Requirement — As

types of cable to IEC 60092- in IEC 60092-350
unless otherwise 350:2019 unless otherwise
stated stated
Acid gas emission Halogen free cables | Type 8.17.4 IEC 60754-1
pH and conductivity | Halogen free cables | Type 8.17.5 IEC 60754-2
Fluorine content Halogen free cables | Type 8.17.6 IEC 60684-2

test
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Table 5 — Additional test for low smoke cables

Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092- in IEC 60092-350
unless otherwise 350:2019 unless otherwise
stated stated
Type 8.17.3 The test is

Smoke density test
for cables insulated
and sheathed with
halogen-free
materials. When
tested according to

satisfactory for the
finished cables if
the levels of light
transmittance
exceeds 60 %

IECBTU3Z-T and
IEC 61034-2

Throughout the tept

NJTE The smoke density test is in general applicable to halogen free cables. See also Table 4.

Table 6 — Additional tests when required

Test Applicability — All Status Method according Requirement — As
types of cable to IEC 60092~ in IEC 60092-350
unless otherwise 350:2019 unless otherwige
stated stated
SpEcial test for low When required Type 8.9
temperature
behaviour
Enpanced hot oil When required Type 8.15.2 IEC 60092-360
immersion
Drijling fluid test When required Type 8.16 IEC 60092-360
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Annex A
(normative)

Electrical tests after installation

By agreement between the purchaser and the contractor, an AC voltage test in accordance
with IEC 60060-3 and with item a) or b) or c) below may be used:

a) test for 15 min with the phase-to-phase voltage U at a frequency between 20 Hz to 300 Hz
shall be applied between the conductor and the metal screen/sheath;

b) |test for 24 h with the normal rated voltage U, of the system;
c) [test for 15 min with 3 U, rated voltage at a frequency of 0,1 Hz shall be applied/betwpen
the conductor and the metal screen/sheath.

NOTIE During the AC test, a dissipation factor and/or partial discharge can be monitored.

For| installations which have been in use, lower voltages and/or shorter_durations may| be
useld. Values should be negotiated, taking into account the age, envifonment, history of
brepkdowns and the purpose of carrying out the test.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INSTALLATIONS ELECTRIQUES A BORD DES NAVIRES -

Partie 354: Cables d'énergie unipolaires et tripolaires
a isolement massif extrudé pour des tensions assignées allant

[P

m ’ m

AVANT-PROPOS

la Commission Electrotechnique Internationale (IEC) est une organisation mondiale (del/normalisg
g¢omposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I"[E€). L'IEC a
gbjet de favoriser la coopération internationale pour toutes les questions de normalisation .dans les domdg
de I'électricité et de I'électronique. A cet effet, I'lEC - entre autres activités - publie des{NOormes internation
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
buides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a’des comités d'études,
travaux desquels tout Comité national de I'lEC intéressé par le sujet traité peut/participer. Les organisa
internationales, gouvernementales et non gouvernementales, en liaison avec\FlEC, participent également
travaux. L'IEC collabore étroitement avec I|'Organisation Internationale @e“-Normalisation (ISO), selon
¢onditions fixées par accord entre les deux organisations.

lles décisions ou accords officiels de I'lEC concernant les questions téchniques représentent, dans la me
qu possible, un accord international sur les sujets étudiés, étanti{donné que les Comités nationaux de
ihtéressés sont représentés dans chaque comité d'études.

lles Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agr
gomme telles par les Comités nationaux de I'lEC. Tou$ ‘les efforts raisonnables sont entrepris afin
IIEC s'assure de l'exactitude du contenu techniquesde. ses publications; I'lEC ne peut pas étre té
esponsable de I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisa
final.

Dans le but d'encourager 'uniformité internationale; les Comités nationaux de I'lEC s'engagent, dans tou

esure possible, a appliquer de fagon transparente les Publications de I'|EC dans leurs publications nation
¢t régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationale
égionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
flournissent des services d'évaluation."de conformité et, dans certains secteurs, accédent aux marque
¢onformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificg
ihdépendants.

ous les utilisateurs doivent s*dssurer qu'ils sont en possession de la derniére édition de cette publication.
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Aucune responsabilités.ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaired ou

andataires, y compris "ses experts particuliers et les membres de ses comités d'études et des Con
ationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout g
dJommage de quelgue nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les
de justice) et~|es* dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC o
toute autre-Rublication de I'lEC, ou au crédit qui lui est accordé.

'attention, €st attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
éférencees est obligatoire pour une application correcte de la présente publication.
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La Norme internationale IEC 60092-354 a été établie par le sous-comité 18A: Cables
électriques pour navires et unités mobiles et fixes en mer, du comité d'études 18 de I'lEC:
Installations électriques des navires et des unités mobiles et fixes en mer.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2014. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

des adaptations rédactionnelles ont été effectuées.

Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
18A/419/CDV 18A/424/RVC

Le
abad

Ce

Ung
Ins

Le
sta
reld

apport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote.ay
uti a I'approbation du présent document.

document a été rédigé selon les Directives ISO/IEC, Partie 2.

liste de toutes les parties de la série IEC 60092, publiées sous’le titre gén
allations électriques a bord des navires, peut étre consultée sur le siteweb de I'lEC.

comité a décidé que le contenu de ce document ne sera pas.modifié avant la date
ilité indiquée sur le site web de I'lEC sous "http://webstdreriec.ch" dans les donn
tives au document recherché. A cette date, le document séra

reconduit,

supprime,

remplacé par une édition révisée, ou

amendé.

ant

Eral

de
ees
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INSTALLATIONS ELECTRIQUES A BORD DES NAVIRES -

Partie 354: Cables d'énergie unipolaires et tripolaires
a isolement massif extrudé pour des tensions assignées allant
de 6 kV (U, = 7,2 kV) jusqu'a 30 kV (U, = 36 kV)

|- - L La -
1 JoIlalnc U appliiecatliorn

La présente partie de I'lEC 60092 est applicable aux cables d'énergie installés a<berd des
navlres et des unités en mer a isolement massif extrudé, avec écran sur ame et blindage des
conducteurs, et ayant l'une des tensions assignées suivantes: 3,6/6 (7,2) k\;6/10 (12)(kV,
8,7115 (17,5) kV, 12/20 (24) kV, 18/30 (36) kV.

NOTE 1 Le 4.1 fournit davantage d'informations a ce sujet.

Les| cables sont destinés a des installations fixes.

Les| différents types de cables d'énergie sont présentés en 5(1, Les exigences de fabrication
et les méthodes d'essai sont alignées sur celles qui sont\ihdiquées dans I'lEC 60092-350,
sauf spécification contraire dans le présent document.

L'olbjet du présent document est:

— |de normaliser les cables dont la sécurité<et la fiabilit¢ sont assurées lorsqu'ils gont
installés conformément aux exigences de I'"EC 60092-352 ou de I'lEC 61892-4;

— [d'établir des exigences et caractéristiques de fabrication normalisées pour ces cableqd se
référant directement ou indirectement\a la sécurité;

— |de spécifier les méthodes d'essai\visant a vérifier la conformité a ces exigences.

NOTIE 2 Seuls les cables a champ radial+sont couverts.
2 [Références normatives

Les| documents suivan{s sont cités dans le texte de sorte qu'ils constituent, pour tout ou pgrtie
de |leur contenu, (des exigences du présent document. Pour les références datées, sgule
I'édjtion citée s'applique. Pour les références non datées, la derniére édition du documen{ de
réfdrence s'applique (y compris les éventuels amendements).

IEQ 60038, Tensions normales de la CEI

IEC©02Z8, Ames des cables ISOIeES

IEC 60092-350:—, Electrical installations in ships — Part 350: General construction and test
methods of power, control and instrumentation cables for shipboard and offshore applications
(disponible en anglais seulement) 1

IEC 60092-360, Installations électriques a bord des navires — Partie 360: Matériaux d'isolation
et de gainage des cables d'alimentation, de commande, d'instrumentation et de
télécommunication installés a bord des navires et des unités en mer

1 En cours de préparation. Stade au moment de la publication: IEC/BPUB 60092-350:2019.
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IEC 60332-1-2, Essais des cables électriques et a fibres optiques soumis au feu — Partie 1-2:
Essai de propagation verticale de la flamme sur conducteur ou céable isolé — Procédure pour
flamme a prémélange de 1 kW

IEC 60332-3-22, Essais des cables électriques soumis au feu — Partie 3-22: Essai de
propagation verticale de la flamme des fils ou cables montés en nappes en position verticale
— Catégorie A

IEC

60684-2, Gaines isolantes souples — Partie 2: Méthodes d'essai

IEG
Parn

IEC
- P

IEG
Ess

IEG
con

IEG
con

4.1

La
pré

60754-1, Essai sur les gaz émis lors de la combustion des matériaux des céable
fie 1: Détermination de la quantité de gaz acide halogéné

artie 2: Détermination de la conductivité et de I'acidité (par mesure du pH)

60885-2, Méthodes d'essais électriques pour les cables électriques.’ Deuxiéme pa
ais de décharges partielles

61034-1, Mesure de la densité de fumées dégagées par des cables brilant dans
ditions définies — Partie 1: Appareillage d'essai

61034-2, Mesure de la densité de fumées dégagées par des céables brilant dans
ditions définies — Partie 2: Procédure d'essai et exigences

Termes et définitions
r les besoins du présent document, les définitions de I'lEC 60092-350 s'appliquent.

O et I'lEC tiennent a jour des bases;de données terminologiques destinées a étre utilis
hormalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible-a I'adresse http://www.electropedia.org/
ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

Exigences génerales

Tension.assignée

méthode _hormalisée de conception des tensions assignées des cables couverts pa
sent. decument doit prendre la forme suivante:

60754-2, Essai sur les gaz émis lors de la combustion des matériaux prélevés-sur cables

tie:

des

des

pes

r le

ou

T/U (U

est la tension assignée a fréquence industrielle entre le conducteur de phase et la

terre ou I'écran métallique, pour laquelle est congu le cable;

est la tension assignée a fréquence industrielle entre les conducteurs de phase, pour

laquelle est congu le cable;

est la valeur maximale de la "tension de réseau la plus élevée" pour laquelle le

matériel (y compris le cable) peut étre utilisé (voir IEC 60038).

Toutes les tensions sont exprimées en valeurs efficaces.
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tensions assignées normales U0/U (Um) des cables relevant du présent document sont
suivantes:

Uo/U (Um) = 3,6/6 (7,2) - 6/10 (12) - 8,7/15 (17,5) - 12/20 (24) - 18/30 (36) kV

Marquages
1 Indication de I'origine et de la tension
cables doivent étre conformes au 4.1.3 de I'lEC 60092-350:2019 en ce qui concerne:

b)
c)

d)
e)
4.2

Le
déb

a)
b)
4.2
Les|

Ch4
cab

5.1
5.1
Les
cab
5.1

Les|

I'indication de l'origine;

v
o

la tension assignée et la construction du cable (nombre de conducteurs et section” d¢
construction);

la continuité du marquage;
I'indélébilité/la lisibilité.
2 Continuité du marquage

marquage est considéré comme continu si la distance entre~la)fin d'un marquage et le
ut du suivant ne dépasse pas:

550 mm si le marquage se trouve sur la surface extérieur€,du céble;

275 mm dans tous les autres cas.
3 Identification des conducteurs pour les-¢ables tripolaires

conducteurs de cables doivent étre fournisvavec une méthode d'identification adéquate.
gue conducteur doit étre facilement identifiable par rapport aux autres conducteurs| du
le.

Exigences de construction

Description générale des cables
1 Vue d'ensemble

cables pour installations fixes a bord des navires et des unités en mer doivent étre des
les unipolairescou-multipolaires, généralement congus comme indiqué du 5.1.2 au 5.1.5.

2 Cable.armé a une seule gaine, externe uniquement
cables-armés a une seule gaine, externe uniqguement, sont construits comme suit:

ame en cuivre, voir 5.2;

écran semiconducteur sur ame, voir 5.4.2;
enveloppe isolante, voir 5.3;

écran sur enveloppe isolante, voir 5.4;
assemblage (pour les cébles tripolaires), voir 5.6;
revétement d'assemblage, voir 5.7;

armure tressée, voir 5.9;

gaine externe appliquée comme des systémes a une ou deux couches, voir 5.10.
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