INTERNATIONAL IEC
STANDARD 60092-376

Second edition
2003-05

Part 376:
Cables for control a
circuits 150/250

Reference number
IEC 60092-376:2003(E)



https://standards.iteh.ai/catalog/standards/iec/02a5a359-3ac1-412c-8589-a7fe0de4fbe4/iec-60092-376-2003

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

this publication, including its validity, is available in the IE
publications (see below) in addition to new editions, amendment$
Information on the subjects under consideration and work in
by the technical committee which has prepared this publicati
of publications issued, is also available from the following:

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web si
enables you to search by a variety of ¢

recently issued publications
corrigenda.

e IEC Just Published

This summ of rec (http://www.iec.ch/online_news/
justpub/jp_e&ntry.htm)/is al ail. Please contact the Customer
Service Cen (sée&below) § i viation.



http://www.iec.ch/
http://www.iec.ch/searchpub/cur_fut.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/02a5a359-3ac1-412c-8589-a7fe0de4fbe4/iec-60092-376-2003

INTERNATIONAL IEC
STANDARD 60092-376

Second edition
2003-05

Electrical installations i

Part 376:
Cables for control

0 IEC 2003 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch  Web: www.iec.ch

PRICE CODE S

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapofHas OnektpoTtexHuyeckas Komuceus For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/02a5a359-3ac1-412c-8589-a7fe0de4fbe4/iec-60092-376-2003

-2- 60092-376 O IEC:2003(E)

CONTENTS

FOREWORD ... e e e e e e 4

N OO gl W N -

11

12

13

14

15

16

SCOPE ANA ODJECT . e e 5
NOIMAtIVE T EIENCES ... it ettt e e e e e e 5
L= T 110 o =P 6
RaAted VOIAGE ..o 7
Types of insulating COMPOUNGAS .....couiiii e 7
Types of sheathing compounds..............ooiiiiiiiici e,

MarKINGS e e

7.1 Indication of origin and voltage rating
7.2 CoNtinUItY ..o G e e

7.3 DUrability .oocoienie i e RO e N

7.4  Legibility .o NN N e e N e e
7.5 Core identification
7.6 Unitidentification ... ..o e DN e e s e et e e e
General description.........coccooiiiiiinn,

Conductors ......ooeeieeieeiieiii N

Insulation system ... G NG

10.1 Material ..o NG

10.2 Electrical and non-electrical
10.3 Application to t
10.4 Thickness of|i -
L0221 o111 o Vo IR S T S PP
11.1 Core 4
11.2 Forming pa
11.3 3
11.4

13.2 Thickness of INNEr COVEMNG ... couiitiii e 14
S ATN(S) . iniiii i e 15
14.1 Thickness of Sheath(S).......oieu i e 15
14.2 Colour of sheath . ... 16
=Y =Y I o = Lo = o 2 o 10 o 16
15.1 Braid Wire diameter. ... 16
15.2 CoVerage AeNSitY ... it 16
15.3 Application of the braid armour ..o 16
P ANt CUIAr 1SS . it 17
16.1 Additional compatibility test ... 17
ST 10 =Y o111 Y2 PN 17


https://standards.iteh.ai/catalog/standards/iec/02a5a359-3ac1-412c-8589-a7fe0de4fbe4/iec-60092-376-2003

60092-376 O IEC:2003(E) -3-

17 Tests on completed cables ... 17
171 ROULINE 1SS Lo e 17
17,2 SPeCial 1S S e 18
17.3 Type tests, NON-eleCtriCal.......c.oi i 18
17.4 Type tests, electrical..... .o 18

Annex A (informative) Core identification...........cccooi i 19

Annex B (informative) Number of cores and pair, triple or quad units ...................cci. 20

Table 1 — Dimension of the marks .........ccoiiiiiiiiii e,

Table 2 — Specified thickness of insulation
Table 3 — Requirements of drain wire .............cooooiii AN

Table 4 — thickness of iNNer COVEriNg .........coiiiiiiiii e NG e

Table 5 —Coefficient Cf .. ... N e NN N

Table 6 — Electrical resistance of conductors ... Qi N e N e N eeeee e eeneeenas

Table A.1 — Typical colour code for single unit cables

O


https://standards.iteh.ai/catalog/standards/iec/02a5a359-3ac1-412c-8589-a7fe0de4fbe4/iec-60092-376-2003

1)

2)

3)

4)

5)

6)

—4 - 60092-376 O IEC:2003(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS -

Part 376: Cables for control and instrumentation
circuits 150/250 V (300 V)

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for

i ndardl tlon comprising

to promote

international co-operation on all questions concerning standardization in the el fields. To
this end and in addition to other activities, the IEC publishes International <Stand aration is
entrusted to technical committees; any IEC National Committee interest bjec dealt/with may
participate in this preparatory work. International, governmental and n zations liaising
with the IEC also participate in this preparation. The IEC collabo 9 i g International
Organization for Standardization (ISO) in accordance with conditions in agreement between the

international consensus of opinion on the relevant subjects
from all interested National Committees.

The documents produced have the form of recommend |on i
of standards, technical specifications, i & i and
Committees in that sense.

nal use and are published in the form

undertake to apply IEC International
heir national and regional standards. Any
ional or regional standard shall be clearly

FDIS Report on voting
18A/242/FDIS 18A/244/RVD

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

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

The committee has decided that the contents of this publication will remain unchanged until
2008. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.
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ELECTRICAL INSTALLATIONS IN SHIPS -

Part 376: Cables for control and instrumentation
circuits 150/250 V (300 V)

1 Scope and object

This part of IEC 60092 is applicable to screened and unscreened cables for control and
instrumentation circuits on ships and offshore units. The cables have extrgded solid insulation
with a voltage rating of 150/250V (300V) (see Clause 4) and are| intended for fixed
installations.

The various types of cables are given in Clause 8. The constfustion requi e and test

The object of this part of IEC 60092 is
— to standardise cables whose safety.and relj&

2 Normative referen
The following rc ndispensable for the application of this document.
For dated reference ed applies. For undated references, the latest edition

of the referenced doec g.any amendments) applies.

IEC 60092-351, Electrical installations in ships — Part 351: Insulating materials for shipboard
and mobile and fixed offshore units power, telecommunication, and control data cables

IEC 60092-352, Electrical installation in ships — Part 352: Choice and installation of cables for
low-voltage power systems

IEC 60092-359, Electrical installations in ships — Part 359: Sheathing materials for shipboard
power and telecommunication cables

IEC 60331-21, Tests for electric cables under fire conditions — Circuit integrity — Part 21:
Procedures and requirements — cables of rated voltage up to and including 0,6 / 1 kV

IEC 60332-1, Tests on electric cables under fire conditions — Part 1: Test on a single vertical
insulated wire or cable


https://standards.iteh.ai/catalog/standards/iec/02a5a359-3ac1-412c-8589-a7fe0de4fbe4/iec-60092-376-2003

-6- 60092-376 O IEC:2003(E)

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 60811 (all parts), Common test methods for insulating and sheathing materials of electric
cables

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

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

IEC 60092-353, Electrical installations in ships — Part 353: Single and ore non-radial

field power cables with extruded solid insulation for rated voltages 1 k¥

3 Definitions

For the purposes of this standard, the definitions given if
apply.

and the following

3.1
pair unit
a unit which consists of two cores laid

al'fillers or binder tape(s)

3.2
triple unit
a unit which consists of thre i A ithodt interstitial fillers or binder tape(s)

3.3
quad unit

a unit which con@

3.4

ayer to confine the electrical field within the cable cores, pair(s),
triple(s) or protect the cable core(s), pair(s), triple(s) or quad(s) from

external e

3.5
drain wire
an uninsulated conductor which has the specific function of earthing an electrostatic tape
screen by ensuring a low resistive path throughout the length of the cable

3.6

single unit cable

a cable consisting of either one pair, triple or quad unit, either unscreened or with an
individual electrostatic screen

3.7

multi-unit cable

a cable consisting of more than one pair, triple or quad units either unscreened or with an
individual electrostatic screen around each unit or having an electrostatic screen applied
around the assembly of units (a collective screen)
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3.8

braid armour

a covering formed from braided metal wires used to protect the cable from external
mechanical effects

NOTE Copper wire braid armour may also provide the function of an electrostatic collective screen, providing it is
earthed.

3.9

inner covering

a non-metallic covering which surrounds the assembly of the cores (and filler if any) of a
multi-conductor cable and over which the protective covering is applied

4 Rated voltage

The standard rated voltage U /U (U,,) is as follows:
U,/U (U,,) = 150 V/250 V (300 V) a\

In the voltage designation of cables

U, is the rated power-frequency voltage betwee
U is the rated power-frequency<vo

U,, is the maximum value of the highest system

NOTE When circuitsare to
600/1000 V cables ini

The sheathing compounds and their designations shall be selected from IEC 60092-359.

7 Markings

7.1 Indication of origin and voltage rating

Identification of origin (manufacturer’s name or trade mark), rated voltage (U,/U) and cons-
truction (number of cores, pairs, triples or quads and cross sectional area of the conductor) to
be printed, embossed or indented on the oversheath. It is allowed, in addition, to include an
identification printed tape.

Multicore example : “Name or Trade mark 150/250 V 19 x 1,5 mm2*
Multi-unit example: “Name or Trade mark 150/250 V 3x2x0,75 mm?2*

In the case of an outer metal braid armour applied above the oversheath, identification by
threads or printed tapes inserted under the metal braid is permitted.
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7.2 Continuity

The marking of the manufacturer's name or trademark is deemed to be continuous if the
distance between the end of any marking and the beginning of the next does not exceed

— 550 mm if the indication is on the sheath, and
— 275 mm in all other cases.

7.3 Durability

The printed marking shall be indelible.
Compliance with this requirement is checked by the test described in 16.2

7.4  Legibility

The marking of the manufacturer's name or trademark shall be légible

The colours of identification threads, if any, shall be €
recognisable, if necessary, by cleaning.

7.5 Core identification

Identification of cores shall be made w
unit(s), according to one of the methods

7.5.1 Multicore cables

The identification
core and comprising

7.5.1.2 Arrangement of the marks

Two consecutive marks shall always be placed upside down in relation to one another. The
arrangement of the marks is shown in Figure 1.
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Figure 1 — Arrangement of the marks
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