INTERNATIONAL IEC
STANDARD 60092-502

Fifth edition
1999-02

Electrical installations in ships —

Part 502:
Tankers —
Special features

Installations électrigues a bordides navires —

Partie 502:
Navires-citernes —
Caracteristiques speciales

Reference number
IEC 60092-502:1999(E)




Numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series.

Consolidated publications

Consolidated versions of some IEC publications including amendments are
available. 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.

Validity of this publication

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology.

Information relating to the date of the reconfirmation of the publication is available
in the IEC catalogue.

Information on the subjects under consideration and work in progress undertaken by
the technical committee which has prepared this publication, as well as the list of
publications issued, is to be found at the following IEC sources:

* |EC web site*

» Catalogue of IEC publications
Published yearly with regular-updates
(On-line catalogue)*

* |EC Bulletin
Available both at the IEC web site* and as a printed periodical

Terminology,‘graphical andletter 'symbols

For general terminology, readers are referred to IEC 60050: International Electro-
technical Vocabulary (IEV).

For graphical symbols, and letter symbols and signs approved by the IEC for
general use, readers are referred to publications IEC 60027: Letter symbols to be
used in electrical technology, |EC 60417: Graphical symbols for use on equipment.
Index, survey and compilation of the single sheets and IEC 60617: Graphical symbols
for diagrams.

* See web site address on title page.



INTERNATIONAL IEC
STANDARD 60092-502

Fifth edition
1999-02

Electrical installations in ships —

Part 502:
Tankers —
Special features

Installations électriquesiabordides navires —

Partie 502:
Navires-citernes -
Caracteristiques spéciales

U IEC 1999 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 Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch IEC web site http://www.iec.ch

Commission Electrotechnique Internationale PRICE CODE X
International Electrotechnical Commission
MemayHapoaHaa OnekrpotexHuueckaa Homuccua

For price, see current catalogue




-2- 60092-502 © IEC:1999(E)

CONTENTS

FOREW O R DD ..t e et
INTRODUGCTION Lttt ittt e et e e e e e e et e e e e e e e e e e anas
Clause
S Yoo o PP TP
2 NOIMALIVE TEFRIENCES. .. e
3 D INIIONS o e
4 Area ClassifiCatioN. ... ..o
AL GENEIAL e e
4.2 Tankers carrying flammable liquids other than liquefied gases having

4.3 Tankers carrying flammable liquids having a flashpoint exceeding 60 °C
4.4 Tankers carrying flammable liquefied gases..........ccoocoviiiiiiiniiii .
4.5 Tankers carrying cargoes (for example acids), reacting with.other
products/materials'to_evolve flammable gases [ L L
Electrical systems.............( QLI 0 2 @ F OB BT b
5.1 Sources of electrical POWET ........ccuiiiii i
5.2 DIiStribULiON SYSIEMS ... ... i i s oy e s et e e et et e et e eneeenes
5.3  Electrical protection ... qm 276683 e e 0000 5070 100 et et e e neneaaaeaneaneneanans
5.4 Equipotential Bonding .........ccooiiiiiiiii
5.5 StAliC @lECHIICITY o uvreie i
5.6  Lightning ProteCtion ........couniiiiii e
5.7 Cathodically protected metallic partS.........ccocoiviiiiiiiie e,
5.8 Electromagnetic radiation ...........ccoviiiiiiiiii e
Electrical @qUIPMENT ... s
B.1  GBNEIAl . et
6.2 Selection of electrical equUIpPMeENt..... ..o
6.3 Certified safe type eqUIPMENT.. ..o
6.4 Electrical equipment of the type “n” and that which ensures the absence
of sparks and arcs and of “hot spots” during its normal operation. ..........
6.5 Electrical equipment in hazardous areas ...........cocovceeiveieiiiieicinii e,
6.6 Movable eqUIPMENT.. ...t
INSTAHATION ... et et
T.1  GONEIAL e
7.2  Selection Of apparatus. . ...cc.iiiii e
7.3 Wiring SYStem — geNEral ......c.iiiniiiiiii e
7.4 Cable WIlNG SYSIEMS . ou i e e

a flashpoint not exceeding 60 °C, for example crude oil, oil products,
chemical ProdUCTES. ..o e

11
11

15
17
17

18
18
18
18
18
19
19
20
20
20
20
20
20
22

22
23
24
24
24
25
25
25



60092-502 © IEC:1999(E) -3-

7.5  ConNECtion Of CABIES ...oiviiii s
7.6 CabDIE JOINTS .ot

8 Ventilation and preSSUNSALION .. ...t e

.l GBNEIAl e e

8.2  DESIgN PrINCIPIES ettt e

8.3 Ventilation related to area classifiCation ...........cooeiieiiiiiiii e

8.4  ProteCtion DY OVer-PreSSUIE ..ot e e

9 INSPection and MAINTENANCE. . ... ...t ettt e et e eas

0.1 GBNEIAl e

9.2 INSPECHION AN LESTING .. iitiit et e et

9.3 1S0lation Of @PPaAratus ....cuieiiii i

L T V= Y[ o] (=] = 1 1o P

9.5 Qualifications of PErsONNEl.........cciiiiiiii

O B Lo o1 8 10 4 =] g1 =1 4 o] o H

10.1 Area ClasSITICAtION .o e

L10.2 EQUIPMIENT ettt ettt ettt

IO T 1 = = =10

O Y =TT 0} (=Y o = 1 (o1 =

10.5 Administration of the decumentation e e G

Annexes
A (informative)

B (informative)

C (informative)

D (informative)

E (informative)

Examples of hazardous'area classification = Basic principles..................

Examples of hazardous area classification — Tankers carrying flammable
liguids other than liquefied gases having a flashpoint not exceeding 60 °C,
for example, crude oil, oil products, chemical products....................oco.els

Examples of hazardous area classification — Tankers carrying flammable
liquids having a flashpoint exceeding 60 °C — Unheated cargoes

and cargoes heated to temperature (TH) below, and not within 15 °C of,
their flashpoint (FP). ..o e

Examples of hazardous area classification — Tankers carrying flammable
1Yo U= =0 [0 = 1=

Examples of hazardous area classification — Tanker carrying cargoes
(for example acids) reacting with other products/materials to evolve
flaMMADIE GASES ..niiiiii e

25
25
26
26
27
27
27
29
29
29
29
29
29
29
29
30
31
32
32

33

37

40

41

43



1)

2)

3)

4)

5)

6)

—4- 60092-502 © IEC:1999(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS —

Part 502: Tankers — Special features

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guides and they are accepted by the National Committees in that sense.

In order to promote international-unification, |EC/ National Committees’undertake to apply IEC International
Standards transparently to the maximum extent possible in their, national and regional standards. Any
divergence between the |IEC Standard @and the“lcorfesponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to, indicate .its approval and cannot be rendered responsible for any
equipment declared to be in conformity with-one-of its-standards.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60092-502 has been prepared by IEC technical committee 18:
Electrical installations of ships and of mobile and fixed offshore units.

This fifth edition cancels and replaces the fourth edition published in 1994.

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

FDIS Report on voting

18/853/FDIS 18/862/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.

Annexes A, B, C, D and E are for information only.

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

This standard introduces the zonal concept for hazardous area classification and permits the
use of earthed distribution systems.

It should be noted, however, that it is not in full concurrence with the requirements for electrical
installations in hazardous areas given in Clause 10.2 of the IBC Codel and Clause 10.2 of the
IGC Code? and the system earthing requirements of Regulations 11-1/45.4.1 and 45.4.3 of
SOLAS?3).

Until the International Maritime Organization has decided upon corresponding amendments to
the Codes and to SOLAS, users of this standard are advised to ask the appropriate authority to
consider equivalence in accordance with the “Equivalents” provisions of Clause 1.4 of the IBC
Code and Clause 1.4 of the IGC Code and Regulation 1/5 of SOLAS.

1) International Code for the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk (1994
edition).

2) International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (1993 edition).

3) SOLAS - the International Convention for the Safety of Life at Sea, 1974, and its Protocol of 1978
(Consolidated edition, 1997).
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ELECTRICAL INSTALLATIONS IN SHIPS —

Part 502: Tankers — Special features

1 Scope

This part of IEC 60092 deals with the electrical installations in tankers carrying liquids which
are flammable, either inherently, or due to their reaction with other substances, or flammable
liguefied gases.

The requirements in other parts of IEC 60092 also apply to tankers, unless otherwise
mentioned in this standard.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60092. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based
on this part of IEC 60092 are encouraged to investigate the possibility of applying the most
recent editions of the normativesdocuments indicated below. Members,of IEC and ISO maintain
registers of currently valid International Standards.

IEC 60050(426):1990, International Electrotechnical Vocabulary (IEV) — Chapter 426: Electrical
apparatus for explosive atmospheres

IEC 60079-0:1983, Electrical apparatus:for/explosive)’gasatmospheres — Part 0: General
requirements

IEC 60079-1:1990, Electrical apparatus for explosive gas atmospheres — Part 1: Construction
and verification test of flameproof enclosures of electrical apparatus

IEC 60079-2:1983, Electrical apparatus for explosive gas atmospheres — Part 2: Electrical
apparatus, type of protection ‘p’

IEC 60079-4:1975, Electrical apparatus for explosive gas atmospheres — Part 4: Method of test
for ignition temperature

IEC 60079-5:1997, Electrical apparatus for explosive gas atmospheres — Part 5: Powder filling ‘q’
IEC 60079-6:1995, Electrical apparatus for explosive gas atmospheres — Part 6: Oil-immersion ‘0’

IEC 60079-7:1990, Electrical apparatus for explosive gas atmospheres — Part 7: Increased
safety ‘e’

IEC 60079-10:1968, Electrical apparatus for explosive gas atmospheres — Part 10:
Classification of hazardous areas

IEC 60079-11:1991, Electrical apparatus for explosive gas atmospheres — Part 11: Intrinsic
safety ‘I’
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IEC 60079-12:1978, Electrical apparatus for explosive gas atmospheres — Part 12:
Classification of mixtures of gases or vapours with air according to their maximum experimental
safe gaps and minimum igniting currents

IEC 60079-14:1996, Electrical apparatus for explosive gas atmospheres — Part 14: Electrical
installation in hazardous areas (other than mines)

IEC 60079-15:1987, Electrical apparatus for explosive gas atmospheres — Part 15: Electrical
apparatus with type of protection ‘n’

IEC 60079-17:1990, Electrical apparatus for explosive gas atmospheres — Part 17: Inspection
and maintenance of electrical installations in hazardous areas (other than mines)

IEC 60079-18:1992, Electrical apparatus for explosive gas atmospheres — Part 18:
Encapsulation ‘m’

IEC 60079-19:1993, Electrical apparatus for explosive gas atmospheres — Part 19: Repair and
overhaul for apparatus used in explosive atmospheres (other than mines or explosives)

I[EC 60092-101:1994, Electrical installations in ships — Part 101: Definitions and general
requirements

IEC 60092-201:1994, Electrical installations in ships — Part 201: System design — General
IEC 60092-202:1994, Electrical installations in ships — Rart 202: System design — Protection

IEC 60092-350:1988, Electrical installations in ships — Part 350: Low-voltage shipboard power
cables — General construction and test requirements

IEC 60092-401:1980, Electrical ‘installations ~in" ships — Part 401: Installation and test of
completed installation

3 Definitions

For the purpose of this part of IEC 60092, the following definitions apply.

3.1

certified safe-type equipment

electrical equipment of a type for which a national or other appropriate authority has carried out
the type verifications and tests necessary to certify the safety of the equipment with regard to
explosion hazard when used in an explosive gas atmosphere

3.2

encapsulation “m”

a type of protection in which the parts which could ignite an explosive atmosphere by either
sparking or heating are enclosed in a compound in such a way that this explosive atmosphere
cannot be ignited [IEC 60078-18, 3.1]

3.3

enclosed space

any space within which, in the absence of artificial ventilation, the ventilation will be limited and
any explosive atmosphere will not be dispersed naturally
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3.4

enclosure

all the walls which surround the live parts of electrical apparatus including doors, covers,
cable entries, rods, spindles and shafts, ensuring the protection of the electrical apparatus
[IEV 426-04-01, modified]

3.5

explosion protected enclosure

enclosure, the mechanical integrity of which is considered essential for, and is examined in
detail for, its certification or acceptance for use in a hazardous area

3.6
explosive limits

3.6.1

lower explosive limit (LEL)

concentration of flammable gas, vapour or mist in air, below which an explosive gas
atmosphere will not be formed [IEV 426-02-09]

3.6.2

upper explosive limit (UEL)

concentration of flammable gas, vapour or mist in air, above which an explosive gas
atmosphere will not be formed [IEV 426-02-10]

3.7

explosive gas atmosphere

mixture with air, under atmosphericcconditions; of ‘flammable’ substances in the form of gas,
vapour or mist, in which, after ignition, combustion spreads throughout the unconsumed
mixture [IEV 426-02-03]

3.8

flameproof enclosure “d”

type of protection of electrical apparatus in which the enclosure will withstand an internal
explosion of a flammable mixture which has penetrated into the interior, without suffering
damage and without causing ignition, through any joints or structural openings in the enclosure,
of an external explosive atmosphere consisting of one or more of the gases or vapours for
which it is designed [IEV 426-06-01]

NOTE - IEC 60079-1 specifies the constructional features and test requirements for apparatus using this method of
protection.

3.9

flammable gas or vapour

gas or vapour which, when mixed with air in certain proportions, will form an explosive gas
atmosphere [IEC 60079-10, 2.14]

3.10

flammable liquid

liquid capable of producing a flammable vapour or mist under any foreseeable operating
conditions [IEC 60079-10. 2.13 modified]

3.11
flammable material
material consisting of flammable gas, vapour, liquid and/or mist [IEC 60079-10, 2.12 modified]

3.12

flammable mist

droplets of flammable liquid, dispersed in air, so as to form an explosive atmosphere
[IEC 60079-10, 2.15]
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3.13

flashpoint

lowest liquid temperature at which, under certain standardised conditions, a liquid gives off
vapours in quantity such as to be capable of forming an ignitable vapour/air mixture

[IEV 426-02-14]

NOTE - Differing values of flashpoint may be obtained under open-cup or closed-cup test conditions; for the
purposes of this standard, only the flashpoint obtained under closed-cup conditions is considered.

3.14

gas-tight

attribute of a physical barrier which prevents any significant quantity of flammable gas or
vapour from entering into an adjoining area

3.15

hazardous area

area in which an explosive gas atmosphere is or may be expected to be present, in quantities
such as to require special precautions for the construction, installation and use of electrical
apparatus [IEV 426-03-01]

3.15.1

zone 0

area in which an explosive gas atmosphere is present continuously or is present for long
periods [IEV 426-03-03]

3.15.2

zone 1

area in which an explosive gas atmoesphereris likely'to‘occur‘in/'normal operation
[IEV 426-03-04]

3.15.3

zone 2

area in which an explosive gas atmosphere is not likely to occur in normal operation and, if it
does occur, is likely to do so only infrequently and will exist for a short period only

[IEV 426-03-05 modified]

3.16

ignition temperature (of an explosive gas atmosphere)

lowest temperature of a heated surface at which, under specific conditions according to
IEC 60079-4, the ignition of a flammable material in the form of a gas or vapour in mixture with
air will occur [IEV 426-03-01 modified]

3.17

increased safety “e”

type of protection applied to electrical apparatus that does not produce arcs or sparks in
normal service, in which additional measures are applied so as to give increased security
against the possibility of excessive temperatures and the occurrence of arcs and sparks
[IEC 60078-7, 3.1]

NOTE - IEC 60079-7 specifies the constructional features and test requirements for apparatus using this method of
protection.

3.18

intrinsically-safe circuit “i"

circuit in which no spark or any thermal effect produced in the test conditions prescribed (which
include normal operation and specified fault conditions) is capable of causing ignition of a
given explosive gas atmosphere [IEV 426-11-01 modified]

NOTE — IEC 60079-11 specifies the constructional features and test requirements for apparatus using this method
of protection.
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3.19

liguefied gas

A liquid formed by pressurisation and/or cooling of a gas having a vapour pressure exceeding
2,8 bar absolute at a temperature of 37,8 °C

3.20

non-hazardous area

area in which an explosive gas atmosphere is not expected to be present in quantities such as
to require special precautions for the construction, installation and use of electrical apparatus
[IEV 426-03-02]

3.21

oil immersion “0”

type of protection in which the electrical apparatus or parts of the electrical apparatus are
immersed in a protective liquid in such a way that an explosive atmosphere which may be
above the liquid or outside the enclosure cannot be ignited

3.22

open space

space in an open air situation without stagnant areas where vapours are rapidly dispersed by
wind and natural convection. Typical air velocities should rarely be less than 0,5 m/s and
should frequently be above 2 m/s

3.23
opening
any aperture, or door, window or,panel not designed to prevent the passage of gas or vapour

3.24
pressurisation “p”
technique of guardingragainstithedngress ofthe externadl atmosphere]-which may be explosive,
into an enclosure by maintainingb@ ‘protective-gas-therein’‘at a pressure above that of the
external atmosphere [IEC 60079-2, 2.2]

NOTE — IEC 60079-2 gives guidance on the design, construction and use of electrical apparatus protected by this
technique.

3.25
protection “n”
type of protection applied to electrical apparatus such that, in normal operation, it is not
capable of igniting a surrounding explosive gas atmosphere and a fault capable of causing
ignition is not likely to occur [IEC 60079-15, 3.1]

NOTE — IEC 60079-15 specifies the constructional features and test requirements for apparatus using this method
of protection.

3.26

purging

passing of sufficient volume of protective gas through a pressurized enclosure and its ducts
before the application of voltage to the apparatus to reduce any explosive gas atmosphere to a
concentration well below the lower explosive limit [IEV 426-09-03]

3.27

sand-filled apparatus “q”

an apparatus is considered "sand-filled" when all its live parts are entirely embedded in a mass
of powdery material [IEV 426-07-01 modified]

NOTE - IEC 60079-5 specifies the constructional features and test requirements for apparatus using this method of
protection.
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3.28

semi-enclosed space

space limited by decks and/or bulkheads in such a manner that the natural conditions of
ventilation in the spaces are notably different from those obtained on open deck

3.29

source of release

point or location from which a gas, vapour, mist or liquid may be released into the atmosphere
so that an explosive atmosphere may be formed under normal operating conditions, for
example valves and flanges in cargo piping systems [IEV 426-03-06 modified]

3.30
tanker
sea-going cargo ship constructed or adapted for the carriage of liquid cargoes in bulk

3.31
ventilation

3.31.1

natural ventilation

movement of air and its replacement with fresh air due to the effects of wind and/or
temperature gradients [IEV 426-03-07]

3.31.2

artificial ventilation

movement of air and its replacement with fresh air. by artificial means (for example fans) and
applied to a general area [IEV 426-03-08 madified]

4 Area classification

4.1 General
4.1.1 Basic principles

4.1.1.1 Area classification is a method of analyzing and classifying the areas where explosive
gas atmospheres may occur. The object of the classification is to allow the selection of
electrical apparatus able to be operated safely in these areas. Where it is necessary to use
electrical apparatus in an area in which there may be an explosive gas atmosphere and it is not
possible to eliminate:

a) any possibility of an explosive gas atmosphere occurring around any source of ignition, or,
b) any source of ignition,

then measures shall aim at reducing the likelihood of the occurrence of either or both of the
above factors so that the likelihood of coincidence is so small as to be acceptable.

4.1.1.2 In order to facilitate the selection of appropriate electrical apparatus and the design of
suitable electrical installations, hazardous areas are divided into zones 0, 1 and 2 according to
IEC 60079-10 and the guidance given in this standard.

4.1.1.3 The likelihood of the presence of an explosive gas atmosphere and hence the type of
zone depends mainly on the source of release and rate at which the released substance is
dispersed by natural or artificial ventilation. Pressurisation and other factors such as the
provision of an inert atmosphere may also affect the type of zone.
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