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FORFWORD.

(1) The formal decisiona or agreements of the IEC on technical matiers,
prepared by PTechnical Committees on which all the National Commithtees
Pecial interest therein are represented, expPress, as nearly

an international consensus ¢f opinion on the subjects

©
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They have the form of recommendations for international use and they
are acaePted by the Natlonal Committees in that sense,

o
no
[N

(3) In ovder to promote this international unification, the IEC expresses
the wish that all National Committees having as yet no national
rules, when Preparing such vules, should use the IEC recommendations
as the fundamental basis for these rules in so far s
conditionz will permit.

(4} The desivebility is recognized of extending in
on these watters through an endeavour to hapmoglk . siandard-
izaticn rules with these recommendations In\so Tap a: ipnal con-
ditions will permit., The National Commi ¥ influence
towards that end.

’ @

nterests in marine applica-
ded that an international
tallations in ships would

o They fixed on the
dealt with as 2=

Delegates fwom CW@lVb na’s
tions met at ﬁke'
set of veguls
be an advgnuage t@

Kingdom was asked to appoint the Chairman of Technical
Commibier ad the Netherlands was entrusted with the Secrebarisat,
Eight sub-commitbees were appointed and a further meeting was
held in London in June 1936, Some progress had been made in the prepPara-
tion of dralt regulations when the work was interrupted by the Second

World War.

At a meeting held in London in July 1948 immediately following the
1948 Comver%ion ot Safety of Life at Sea, 1t was resolved to make a fresh
start and ten sub-gommitiees, each based on a National Commltitee, were
appointed to Prepars breliminary drafis, These were subseguently combined
by a Co-ordirating and Editing Committee into a first comprehensive draft
of 25 chapters, Thus no further plenary session was held until the
Jubilee IEQ meeting at Philadelphia in September 1954, when comments which
had been submitted by Naﬁional Committees on the first comprehensive draft
were consldered,
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It was then resolved that the decisions then taken should be
embodied in a second draft and that in view of the length of time which
had elapsed it was highly  desirable to publish a lst edition and to
continue in the meantime with the consideration of matters still un-
resolved with a view to a 2nd edition.

The second draft was accordingly circulated to National Committees
in August 1955 for approval under the Six Months' Rule. The following
16 countries voted in favour of publication but in every case, except one,
comments were submitted.

Australias Italy Union of South Africa
Austria Japan Union of Soviet Socialist
Belgium Netherlands Republics
Denmark ) Norway United Kingddg
France Sweden
German Federal
Republic {

Against approval : Nil

Procedure a
ti

\;

Sweden

Union of South Africa

Union of Soviet Socialist
Republics

United Kingdom

United States of America

Yugoslavia

the votes he een accepted., The remainder have, on the Authority of the
Chairman of Teehfiical Committee No, 18, been withheld for consideration for
the second edition.

alu

Documents

Document Sharing Hub

Full document details: IEC 60092 1957


http://www.avadocuments.com/doc/iec-60092-1957
http://www.avadocuments.com/doc/iec-60092-1957

INTRODUCTION

The operating conditions in ships salling the seven seas as
far as they affect electrical appliances are the same regardless of where
the ship is built. Except Tor variations in quality the materials used
in the construction of electrical appliances are similar and are subject
to the same natural laws, The characteristics of electric circuits and
the behaviour of appliances are likewise predeterminable and follow the
same fundamental laws irrespective of the country of origin, It is ace-
ordingly feasible to establish international standards to secure that
degree of performance, reliability and safety which are essential for the
well-being of crews and passengers alike and for the safe carriage of
valuable cargoes,

It is for the fulfilment of these ends that the Present recomn-
endations have been formulated. Shipbuilders, electrjical congractors
and manufacturers engaged in the building of ships fgR the( International
market are faced at present with several codes of j -:l_*ions
with which to comply although as already stated % Shi
are identical. It is recognized that apparatu§ manul red In vari@us

same duties similar apparatus and materials wi n sar: have t0 meet
the same service condltmnso This code Lhes o en drafted in the
form of "recommendations” N ible scope for the
manufacturer to use his initlative in ¢ development of his

' ; far as they are sultable.

too strongly emphasized that good technical design,

; paratus, good and sultable materials and, above all,
good workmans¥ip are essential for a sound installation, The recommendat-
ions are not intended to take the place of a detailed specification or to
instruct untrained persons.

NOTE 1:- As some problems could not be resclved satisfactorily without in-
volving considerable delay this first edition has been published embodying
the matters on which agreement has been reached.

It is intended to proceed immediately with outstanding items which will be
embodied in due course in the second edition.

NOTE 2:= All dimensions in these Recommendations are, in the first Place,
given in metric units; figures In brackets in British and American units
are not exact numerical equivalents of the metric quantities, but are the
nearest dimensions in practical use in the respective countries.

.,.3‘.
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CHAPTER 1
DEFINITIONS

NOTE: The following definitions indicate the sense in which the express-
ions defined are used in this International Code, All other
expressions are used in the sense defined in IEC Publication No.50
"Tnternational Electrotechnical Vocabulary"

GENERAL
1.01 - Accommodation spaces, Accommodation spaces are those used for

public spaces, corridors, lavatories, cabins, offices, crew quarters,
barber shops, isolated pantries and lockers, and similar spaces.,

1.02 - Appropriate authority. A governmental body or a classification
society with whose rules a ship is required to comply.

1,05 - Bond, To connect together non-current-carrying

1.04 - Carpgo spaces, Cargo spaces are a
(including cargo oil-tanks) and trunks A

pected 1o accumulate,

- cargo oil tanks
-~ cofferdams

1.06 - 1/%60 of a complete electrical cycle.

g;}\;? poles of an alternator, the number of electrical
revolution is P/2, so that 360 mechanical degrees
0 3/2 x 360 electrical degrees, or one mechanlcal

NOTE;

1,07 - Diversity factor (Demand factor). The ratio of the estimated con-
sumption of a group of power-consuming appliances under their normal
working conditions to the sum of their normal ratings.

1,08 -~ Insulation, double, A portable appliance which is partially or
wholly metal-clad is said to have double insulation when every live part,
besides being mounted upon or surrounded by a suitable insulation

support with adequate creepage path, 1s so separated from the external
casing by means of insulating material or adequate spacing that no live

part can be touched,no accessible metal part can become live in the event of
failure of the said insulating support.

1,00 = Iive conductor or circuit. A conductor or circuit electrically
connected to a source of potential difference between it and earth.
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1,10 =~ Machinery spaces, Machinery spaces include all spaces used for
propelling, auxiliary or refrigeration machinery, boilers, pumps, work-
shops, generators, ventilating and air-conditioning machinery, oil-
filling stations and similar spaces, and trunks to such spaces,

1.1l - Prospective current,. The r.m.s. value of the alternating
component of an alternating current, or the value of the direct current
which would flow in a circult, on the occurrence of a short-circuit
immediately on the supply side of the fuse or other protective device,
under given voltage conditions and supply network conditions.

1.12 « Public spaces. Public spaces are those portions of the accome
modation which are used for halls, dining-rooms, lounges, and similar
permanently enclosed spaces.

1.13 = Sea-going shib. Any ship not exclusively empXoy
navigation of rivers or inland waters.

1.14 - Service spaces. Service spaces are
pantries, stores (except isolated pantries A 2 and specie
rooms, and similar spaces and trunks to s

1.15 - Services, essential. Services essendi he safety of life,
and to the navigation and propulsio

1,16 - Tanker., A cargo ship\const » gted) and intended for the
65 °C or less.

1.17 - Voltage, exfra low.
not normally exceed 30\yolts

systems in which the voltage does
or 50 volts d.c.

ng and current-using appliances of an
a switch, a fuse, a plug, a socket-outlet, a

not separated from each other.

1,20 - Cable, A length of insulated single conductor (solid or stranded),
or of two or more such conductors, each provided with its own insulation,
which are laid up together, The insulated conductor or conductors may
or may not be provided with an overall mechanical protective covering,

1,21 - Core (of a cable). The conductor with its insulation but not
including any mechanical protective covering.
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1.22 - Earthecontinuity conductor, The wire, cable, or other conductor
connecting to each other or to the earthing-lead (see Clause 1,23) those
parts which have to be earthed, It may be in whole orTin part the
metal conduit or the metal sheath of the cables, or the special con-
tinuity wire of a cable or flexible cord incorporating such a wire,

1.2% = Barthing-lead, The conductor by which the connection is made to
the hull of the ship.

1,24 ~ Flexible cable, A cable containing one or more cores each formed
of a group of wires, The diameters of the cores and of the wires being
sufficiently small to afford flexibility.

ectional

1.25 - Plexible cord, A flexible cable in which the cro
area of each conductor does not exceed 4 mme@ (or 0,007 A

1,26 = Length of lay. The axial length of one compl

of a stranded conductor.

DISTRIBUTION

1,27 = Branch circult. A branch circuif ig
system extending beyond the final au :
device of the circuit.

1,28 = Earthed (U,.S, Grounded )
hull of the ship in such a mar

electri
switch, |ed
ear cohnectibn
1.29 = EarthA§§;§k¥G oun connection to the general mass of the

hull of tha<§:{ﬁr
1. 30 < Hﬁii\\ turn,\ The use of the hull or other permanentlyw~earthed
1

Y \é§nd ct Bhe current on one pole of the system,

Kl

: (in wiring). Any termination of the fixed wiring intended
for the' atbtachient of a lighting fitting or of a device for connecting
to the supply a current-using appliance.

1.32 -~ Systems of distribution.

(a) Hull-return system., A system in which insulated conductors are

© provided for connection to one pole of the supply, the hull of

the ship or other permanently-earthed structure being used for
effecting connections to the other pole.

(b) 2-wWire system. A d.c. or single-phase a.c. system comprising
two conductors only, between which the load is connected.

v.'s6-'a.
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(e¢) 3-wire system, A d.c., or single-phase a.c, system comprising
two conductors and a middle or neutral wire, the supply being
taken from the two outer conductors at full volitage or from the
middle wire and either outer conductor, the middle wire carry-
ing only the difference=current and being usually connected to
earth,

(d) 3-phase 3-wire system. A system comprising three conductors
connected to a 3-phase supply.

(e} 3-phase d-wire system. A system comprising four conductors, of
whieh three are connected to a three-phase supply and the fourth
to a neutral point in the sources of supply,

ENCLOSURES

1.%3 « Drip-proof apparatus. Apparatus which is so cofistruct

surface,

1,34 = Flameproof enclosure, An enclosure

vapour which may enter or which may origingte g e enclosure
without suffering damage and withoulk nnd. the internal flame
to the external inflammable <{gas\oi f bl 1t is designed,
through any Jjolnts or structural wpen

NOTE 1: The term "flamep ts_synohymous with the term "explosion-

NOTE 2: A fle j NLOSU i ccordance with the foregoing
géfiy ion Wikl necessarily or ordinarily be watertight,

e
1,35 - ImmerSible apparatus)(submersible apparatus). Apparatus so

constructed \that it will opérate successfully when submerged in water
under spec d conditions of pressure and time,
etight

1. = parvatus, Apparatus having all live parts enclosed

by a eovgijfizgsvgrb so constructed as to exclude water under prescribed

conditions (see\ Clause 3.13),

1. 37 - Weatherproof apparatus, Apparatus having all live parts enclosed
by a cover or covers so constructed as to exclude rain, snow and
external splashings.

MACHINES

1,38 - Generator, Stabilized shunt-wound. A d.c., generator in which
the field excitation is derived from a winding connected in parallel
with the armature circuit and from a series winding of such proportion
that equalizers are not required when the generator operates in
Parallel with similar generators.

1.39 = QGenerator, Service, A generator, which may be an emergency
generator, primarily intended to supply the ship's service system.
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MATERIALS

1,40 = Non-inflammable material. Material which, when tested in a
prescribed manner, does not glow or carey flame and is neither charred
nor scorched in excess of the permitted amount.

1,41 - Flame retarding material, Flame retarding materials and structures
have such Tire-resisting properties that they will not convey flame or
continue to burn for longer times than specified in the appropriate flame
test,

1,42 - Tncombustible material, Material which neither burns nor gives
off inflammable wvapours in sufficient quantity to ignite at a pilot
flame when heated to approximately 750 ©C, Any other msterial 1s a
"oombustible material®.

RADIO

1. 44 « Radioereceiving room, A room in whie
carried out for the purpose of the operabion
communication and radionavigation servis

1,45 = Radieolocation, Determination of

ang o8 An assemblage of parts
other %Nerload«proteetive devices)
trical energy to final sube-

tribution Panel). A switchboard for cone

@fﬁfiziﬁrical energy to other section boards,
orndevices normally consuming more than 16 amperes.

. o A unit e@mprising a switeh and one or more
fuses, - fuses n@t being carried on the moving part of the switch,

1,49 - Switeh, Isolating, A switch for making and breaking, none-
automatically, a circult, when it is not on load,

1,50 - Switchboard, The assewbly of switchgear with or without instru-
ments designed to operate and control electrical circuits,

1,51 = Switchboard, Dead-front, A switchbeard having no exposed
live parts,

1,52 - Switechboard, Open~type., A switchboard in which the current-
carrying parts of the switchgear are not provided with protecting covers,

1.5% -« Switchgear., A general term applicable to apparatus for the
operation, regulation and control of electrical installations,

8-
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FUSES

1,54 - Fuse, A device which, by the fusion of one or more of its
specially designed and proportioned components, opens the circult in
which it is inserted when the current through it exceeds a certain
value Tor a sufficient time, The fuse comprises all the parts that
form the complete device,

1.55 - PFuse, Filled, A fuse in which the are is extinguished in a
powdered, gramilar or fibrous substance.

1,56 -~ Fuse, Indicating. A fuse which incorporates a device to indicate
that the fuse has opened the circuit.

1,57 = Fuse, Non-interchangeable., A fuse so designed and proportioned
as to accept only a fuse-link of a predetermined type of a rated current
not exceeding a certain value and provided with a means to make it

impossible for the user accidentally to insert a fuse-lipk any higher
rated current,

wifhin its rated breaking capacity.

1,59 = Fuse with semi-enclosed element,
enclosed fuse),
A fuse in which the developmen

ejection of flame or metal f§ i
controlled as to limit danger

1.60 - Puse-link., The part
the fuse has opera
which comprises t

1,61 - Fus ks, Cartridges. 7 (Abbreviation: Cartridge).
A fuse-link hé4vi i tifhg enclosure, usually cylindrical, provided
at its end i metal contacts, the shape of which varies according

e

<

1,62 ~ § switch the moving part of which carries one or
mor fdééii Se (See also Switch-and~-fuse).

LAMPS, LIGHTING

1,63 - Electric discharge lamp. An electric lamp comprising a
hermetically sealed bulb or tube containing gas and/or metal intended to
be vaporized during operation, and fitted with electrodes between which
& discharge of electricity takes place, the useful light being emitted
from, and/or excited by, the discharge through the gas or vapour.,

1.64 - Pitting, Lighting, A device for supporting or containing a
lamp or lamps, together with any holder, shade or reflector.

2 00 o 10 0 o
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CHAPTER 2

GRAPHICAL SYMBOLS

2,01 - I,E.C, Publications Nos, 35 and 42, Graphical symbols for the
representation of electrical installations on shipboard should be in
accordance with those given in I.E.C., Publication No., 35 "Graphical
symbols for heavy current systems”, and Publication No. 42 "Graphical
symbols for weak current systems",

2,02 - Additional graphical symbols. Additional symbols used should be
based as far as possible on circuit elements depicted in Publlcations
Nos. 35 and 42, Where doubt may arise, the use of simple

squares containing letters or numbers referring to an ex
table is recommended,

NOTE: "Heavy current systems" refer to power and
"weak current systems” refer to telephoné
systems,

ot o) O s 0y 3
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CHAPTER

GENERAL REQUIREMENTS AND CONDITIONS

NOTE: This chapter contains conditions and requirements which :
(a) are common to all apparatus and installations, or

(b) are primarily the concern of the shipbuilder or
installation contractor.

GENERAL

%, 01 - Workmanship, Good workmanship is an essential requirement for
compliance with this code.

e of carrying, without
their respective ratings be m current which can

normally flow through them.

%.05 = Addition to an installation, tion, temporary or permanent,
should not be mad loadvof an existing installation
until it has been def that the current-carrying
capacity and the\condi exigting accessories, conductors,

switchgear, etc,, te e adequate for the increased load.

3,06 « Amﬁg;;%ﬁq and\ coolingewater temperatures. For the purpose of

mactines) located in machinery spaces (engine rooms - boller
rooms), and for all equipment located in galleys, or on
weather decks,

Ambient air temperature of 50
machinery spaces.

%¢ for machineslocated in

3. Ambient air teﬁberature of 40°C for equipment located in all
other spaces.

(b) Por vessels such as coasters, ferries and harbour craft intended
solely for use in Northern or Southern waters outside the tropical
belt an ambient air temperature of 40°C and a temperature of
primary cooling-water supbply of 25°C,

(e) Where adverse and unusual ambilents are expected to exist, special
consideration should be given,
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NOTE: In the above clause the term "ambient air" refers to the air
responsible for dissipating the heat losses from the equipment
or cables concerned.

This ambient air may be in the case of a ventilated machine the
air drawn in by the cooling vent or in the case of cables the
comparatively still air surrounding the cables.,

DESIGN OF EQUIPMENT

%.07. = Construction. In general all electrical equipment should be
constructed of durable, flame-retarding, non=hygroscoplc materials
which are not subject to deterioration in the atmospheres and at the
temperatures to which it is likely to be exposed.

authority.
Any parts of the case in proximity to the arg
circuit=breakers or other contacts liable
re=-wirable fuses of non-filled type, shou
insulating material,

{t}u ated windings should

3.09 - Insulation., Insulatirvig\mate
. S il vapour unless specilal

precautions are taken to protesd ins a6t such agencies.,

2,10 - Accessibility, yuloment should provide for
accessibility to insg

%.11 = Enclosur electrical equipment, Jjunctione
boxes, Jjoint~boxes, ba_of adequate mechanical strength

and rigidi ts and to prevent distortion under

all likely ¢

screwed
cables

be provided according to the way in which the
Enclosures of drip=proof apparatus

and/o é ent is s8¢ made as to execlude water,

.17 -~ Watertight abparatus. Watertight apparatus is totally enclosed
apparatus so constructed that leakage to the interior does not occur when
a stream of water from a hose not less than 25 mm (or 1 in.) in diameter,
under a head of 4 - 10 m (or 13 - 35 ft) is played on the apparatus

from any direction for a pericd of 15 minutes from a distance of 2 m

( or 6 ft) for a head of 4 m (or 13 ft), or 3 m (or 10 ft) for a head of
10 m (or 33 f+t), or a proportionate distance for intermediate values of
head, Nevertheless for rotating machines leakage which may ocecur round
the shaft is considered admissible provided water is prevented from
entering the ¢il reservoir and provision is made for automatic drainage,
During the test the hose nozzle should be adjusted to give as far as
Practicable a solid stream at the enclosure, The apparatus should be
provided with a check valve for drainage or a tapped hole at the lowest
part of the frame which will serve for the application of a drain pipe
or drain plug.
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INSTALLATION LOCATION AND FROJECTION OF EQUIPMENT

3,14 -~ Position in ship, Compartments in which electrical apparatus is
Placed should be well ventilated, Except where the installation of
flameproof apparatus is permitted in this code, electrical apparatus
should not be installed where inflammable gases are liable to
accumulate.

3,15 - Compartments. Compartments in which engine-driven generating
sets are Placed should be constructed of metal of other incombustible
material, Compartments or cupboards containing switechboards should
be constructed of or lined with incombustible material.

3,16 « Mechanical protection, FElectrical equipment should be so placed
that as far as practicable it is not exposed to risk of me
injury. :

sctrical
e means to

3,18 « Protection from drip. Where necessafs
equipment should be provided with a canop

7 d.c. Or 150 V a.c.
all electrical equipment showld d b at live parts cannot
inadvertently be touched, u on ‘ruetian is such as 1o render

this precaution unnecessary., (:;;é
3,20 = Axes of ro€;;}Q: Ve zonral rotating machine should

Preferably be i~ ith b shaff in the fore-and-aft direction,
Where a maching is4usta ‘,* thwartships it sh@uld be ensured that the

3,22 = Space for maintenance, Electrical apparatus should be so installed
that sufficient space is available for maintenance; for example, it
should be possible to remove the armature or rotor of a rotating machine.

3,25 = AdJjacent material, Unprotected woodwork or readily combustible
material should not be placed within 30 cm (or 12 in.) measured
horizontally, or 120 em (or 4 ft.) measured vertically, from any openh-
type electrical apparatus,

%, 24 = Handrails, Open-type machines, open~type switchboards or open=
type control gear should be provided with handrails where these are
necessary to obviate risk of injury to persons,

=13
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2,25 = Inclination of ship, Machines and apparatus should operate

satisfactorily under all conditions with the ship at the following

inclinations from the normal :

Transversely : 159 Rolling: up to 22° 30!

Longitudinallys: 10° or gor ships of length exceeding 150 m {or 500 ft.)
g 5%,

Emergency units should in addition operate satisfactorily with the ship

at a permanent list up to 30°,

%, 26 - Magnetic compasses. Conductors and equipment should be placed at
such a distance from the compass or should be so screened that the
interfering external magnetic field is negligible (deviation less than
0.5%), even when circuits are switched on and off.

501 ous o O G v

w1l
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CHAPTER 4

EARTHING OF NON-CURRENT-CARRYING PARTS

4,01 - Parts for which earthing is recommerxied, Unless specifically
exempted in the following exemptions (i) - (vii) all metal of the
electrical installation, other than current-carrying parts, should be

earthed.
Exemptions,
(i) Lamp caps.
(i1) Shades, reflectors, and guards, supported on lampholders
or lighting fittings of non-conducting material,
(111)

(1v)
definition, Chapter 1),
conform with recognized

(v)

(vi)
(vii)

installatiegh
installati )

to earth.

Every earthing

corrosion-re si Na 1 and should be securely installed and
protec o pe The nominal cross-sectional area of every
copp conneetion should be not less than is recommended in

4,03 - Earthing connections in insulated systems. Every copper earthing
connection in a system where the earth connection normally carries no
current should be of the minimum cross-sectional area given in (a), (b)
or (c) below, as appropriate,

(a) Every bare copper earthing~-lead should be of the same
cross-sectional area as the associated current=carrying
conduetors, subject to a minimum of 1.5 mm@ (or 0,0023
in2),

Where, however, the cross-sectional area of the associated
current-carrying conductors exceeds 6 mm? (or 0,01 in2),
the crossmsectignal area of the copper earthing-lead need
not exceed 4 mm® (or 0.007 in2) per 50 A normal current
flowing in the associated current-carrying conductors.

In no circumstanoes need the size of the copper earthing-
lead exceed 64 mm€ (or 0.1 in2),
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(b) Every insulated copper earth-continuity conductor which
forms part of a multi-core cable or is a cable similar
to the associated current-carrying cable or cables,
should have a nominal cross-sectional area equal to
that of the associated current-carrying conductors.

(c) Metal of portable appliances other than current-carrying
parts and parts exempted in Clause 4,01 should be
earthed by means of an earth-continuity conductor in
the flexible cable or cord, which complies with (b) above,
and which is earthed through the assoclated plug and
socket~outlet,
Plugs and socket-outlets should be so designed that the
earthing-pin of the plug and the earth contac
the socket-outlet make contact before,\ s k

with the recommendations of Clause 4, O*.
64 mm® (or 0.1 in®) is recommended.

) }».pcsitions and should
less than 6 mm (or 1/4 in,)
Where a cable socket is

16
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CHAPTER 5

APPLICATION OF DIVERSITY (DEMAND) FACTORS

5,01 - Final sub~circuits., The cables of final sub~circuits should be
rated in accordance with the total connected load,

5,02 = Circuits other than final sub-circuits, Circuits supplying two
or more final sub-cireuits should be rated in accordance with the total
connected load subject where Jjustified to the application of a
diversity (demand) factor in accordance with Clauses 5.03 = 5,04

below,

determined according to cir

The normal full-load should be & n the basis of the name-
Plate ratings of ¥ i gs are not available the
ratings given in

In the assessme . 3 s of a,c, motive power circuits
account showld % 1 o re}atively small decrease in current
consumpti ~Q : ] 0

1T
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5,05 = Wineh circuits, For winches the diversity factor should be
not less than the values in the following Table 5,IL,

Table 5,I1

DIVERSITY FACTORS FOR WINCH CABLES

Number of
motors Current to be provided for
two plus 100 % full=load of the larger motor
30 % full-load of the second motor
or 65 % of the combined full~load i
motors are of equal size
three 100 % fullsload of the largs
Plus 25 ¢ full-load of each oF
or 50 % of the combined
are of equa
four 100 % full=load
Plus  “o5 ¢ pull-16ad
five che largest motor
each of the remaining motors
% of “the combined full-load if the motors
: are\of equal size
six or b of the comblned full-load of the motors
more /\

«19=
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CHAPTER 6

D.C, SHIP'S SERVICE SYSTEM OF SUPPLY

6,01 = Normal distribution systems. The following systems are
considered as standard :

(a) 2-wire insulated
(b) Single»wire with hull return

(¢) 2-wire with one pole earthed

(d) 3uwire with middle wire earthed but without hull return

(e) 3-wire with middle wire earthed and with
NOTE: In accordance with Chapter II Regulation 24(
for Safety of Life at Sea, Systems (b) and (e) ake

in passenger ships,

6,02 - Voltages, The following schedule givés r ded and maximum

system voltages 3 ///"\\\\
Recommended S Maximum
e/ [

Application /\\vol > - voltages

N
Power \10,\2@ \ U 500

Cooking @%\ﬁ@\ > 250
Heating <\(\ k{o,\z-éoQ 250

Lighting [ o\ Tre,/ 220 250
Intern@ nications ,\aﬁ, 24, 50, 60, 250
2\ 0, 220

- For small ingtallations ess than 2 kW, 24 V. is recommended.
For inte ' ic ons 24 V. is specially recommended,

NOTE 1% es stated are the mean voltages at the consuming

NOTE 2: FPor tankers, see Chapter 23
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CHAPTER 7

A,C, SHIP'S SERVICE SYSTEM OF SUPPLY

7.0l = Normal distribution systems, The following systems are
considered as standard 3

Single phase

(a) 2-wire insulated ;

(b) 2-wire with mid-point earthed for lighting and socket
f ocutlets

(c) 2-wire with one pole earthed

(d) Z-wire with mid-wire insulated

(e) 3-wire with mid-wire earthed but without hull return,

Three phase
ij =wire insulated
{g) Z-wire with neutral earthed

7.02 = Voltages, The following schedule gives\reco
system voltages 3 '

?b\\‘§$§;g bMaximum

Application voltages
Power, Gooking and ;> Single Phase 250
Heating )
Three Phase 500
: N
Lighting Single Phase 250%
Socket \Outlets ingle Phase 110 Single Phase 250%
127 »
AN 250%
nternal\ Single Phase 12 Single Phase 250
ications 24
4o
48
110
220
250

* provided the voltage to earth does not exceed 150
NOTE 1: The voltages stated are the mean voltages at the consuming devices,
NOTE 2: For tankers, see Chapter 23,

7,03 - Frequency. The standard frequency should be 50 or 60 c¢fs.

D] =
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CHAPTER 8

SWITCHGEAR, SWITCHBOARDS, SECTION BOARDS
AND DISTRIBUTION BOARDS

MAIN AND EMERGENCY SWITCHBOARDS

8.01 - Position of switchboards., An unobstructed space not less than

0.9 m (or 3 £t,) wide should be left in front of switchboards, Pipes
should as far as possible not be installed directly above, or in front
of or behind swiltcehboards, If suech placing is unavoidable the pipes

should be without Jjoints on these positions (see also Clause 3,18).

0,5 m (@W 1 It 6 ino) *& admiss ibleo

8,03 = Mats, Where there is any risk of aceidents
parts during @pepdt1©ﬂg 1n&0aﬂti@m9 or maintenghce

8,05 - B&waargy ebo, Bus-bars
unless otherwise specified, /
inhibit corrogion as far as pﬂ

to withstand meunapiun‘ agse
The crosge—section of
maximam permissib

rise for bax

10«

8,06 - Rating e

3 > ‘f th@ gen%wac@ro
R eghalizer bus-bavs should be not less than half
utwent of the largest generator in the group.

stDNenY shivg colovrs for d,c. Bare current-carrying parts of
differing polarity should be clearly marked with distinguishing colours.
The following belours ave recommended for d.c. switchboardss

Red for positive pole
Blue for negative pole
White for middle wire ‘
Black for earth connections.

The equalizer connection should be marked by white bands in addition to
the appropriate colour as glven above,
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8,08 - Distinguishing colours for a.c. Bare current-carrying parts of
different phases should be clearly marked with distinguishing colours.
The following colours are recommended for a.c. switchboards :

Green for phase 1
Yellow for phase 2
Brown or
violet for phase 3
Grey for insulated neutral
Black for earth connections,

8,09 = Construction of switchboards., Switchboards should be of solid
and durable construction and should be capable of withstanding
mechanical stresses which may arise from short-circuits,

For voltages between poles, or to earth, above 150 V, a.c, or 250 V.
d.c. dead-front switchboards should always be used,
Live path mhould be moumt@d at such a distancc frqms OF

or veplacement, (See also Clause 3.09),

ments,, and opsrating handles, should
mewreta sterial, bearing

8,10 = Labelsg. ALl apparatus, 1nstr
be pPOV¢d9d WLTh lao is of dr- \

8,12 - Measdring
operated ¢n‘pd%'

generdtoauo For generators not

For pacaLLe'
and one veltme-

series windiy f <h@ g@nerabovo
For 3-wire paneyators, the ammeter should be located between the equalizer
connection and the generator,

For 3-wire systems supPplied by a 3=wire generator or by a bhalancing booster
an ammeter should be connected to each outer pole of each balancing
generator and a voltmeter between each pole of the bus-bars and the middle
wire,

8.1% « Measuring instruments for a,c, generators, For generators not

operated in parallel each generator should be provided with at least one

voltmeter with a changeover switch for measuring the voltage of each phase,

one ammeter with an ammeter switch to enable the current in each phase to

be read or an ammeter in each phase and for generators above 50 kVA:-a

wattmeter, together with a frequency meter, unless there are other effeptive

means of indicating the revolutions per minute.

For parallel cperation there should be provided in addition a synchronizing

device with changeover switch for connecting it to any generator, The

provision of an ammeter in the exciter circuit of each generator is

recommended., Documents
=D2Be
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8,14 - Instrument scales, The upper limit of the scale of every volt-
meter should be not less than 120 % of the normal voltage of the circuit,
and the scale should be provided with a red line to indicate normal

voltage.

The upper limit of the scale of every ammeter and wattmeter should be

not less than 150 % of the normal rating of the circuit in which it is
instalied, The scale should be provided with a red line indicating

the normal full-load, Ammeters for use with d.c. generators and kW

meters for use with a.c. generators which may be operated in parallel should
be capable of indicating reverse current or power respectively.

8,15 = Earth indication, For insulated systems; the main switchboard should
be provided with means to indicate the state of insulation from earth of the
system,

insulated pole,
minimam s

(a)

a circult-breaker arranged i
insulated poles or a multis

(o)

g.i ue»hani@al Eh@ck%o The reverse
> ad Justable to the circumstances
fen the limits of 3 % and 15 % of

be expectedo

ezfﬁetiva]v with vevew&@ power conditions
nting from the ship's network (e.g. cargo winches),

¢ of overcurrent protection to an earthed
¢ nekor or middle wire of a 3-wire d.c. system or
MmWA~e 8.Co. System s

an alarm relay arranged Lo operate when the current in the
middle wire exceeds the permitted value,

8,17 ~ Tripping of non-essential load., Where the load includes essential
services consideration should be given to an arrangement which will automatic-
ally trip sufficient non-essentisl load when the tobal load excseds the
connected generator capacity. If required this load shedding may be
accomplished in or more stages.

8,18 ~ Additional requirements for d.c, generators, In addition to the
protective gear specified in Clause 8.16 the following should be provided for
generators arranged to operate in parallel 3

e
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(a) Where an equalizer connection is in use, the reverse
current pProtection should be provided in the pole opposite
to that in which the series winding is connected,

(b) For level-compounded generators an equalizer switch for
each generator, so interlocked that it closes before,
and opens after, the main contacts of the circuit-breaker
with which it is associated,

{¢) Tn 3-wire systems a switeh in the connection t¢ the middle
wire, so interlocked with the genervator switch or circuilt-
breaker connected to the "outers™ as to operate
similtaneously with them,

8,19 =~ Protection of outgoing a.c. or d.c, circuits. For all oute
going circuits the following should be provided as a minifum

(a) Overcurrent and short cirecuit protection
insulated pole,

{p) An aut@matic circult-breaker so copstructed g open

Overcurrent protection should be provid it such a manper that effective
selectivity or discrimination is ach (ﬁg(a is practiecable,

8.20 = Protection of metersg Pyotection should be

instruments, earth-indicating/. I ’«tmlamns together with thelr
connecting leads, Fus d £ rpése should be placed as near
as practicable to y

and ¢ircult=breakers, Circult-breakers

8,21 = Breaking Eapae.ty

and fuses should be s
current Whi<i§§

8,22 - Moving«, rits oR eirc breakers, etec, Cilrcult-breakers and
§ ts 1if practicable should be so installed that

" position, so that inspection, adjustment, and
facilitated, In essential circults, the

MR Before installation, switchboards complete with all
components should pass the following tests. A high=voltage test should
be carried out on all switching and control apparatus for systems of
60 - 500 volts at an altermating voltage of 1000 plus twice the rated
voltage at 25 - 60 ¢/s for one minute applied between current-carrying
parts connected together and earth, and between current-carrying parts of
opposite polarity. For systems of 60 volts or less the test should be at
500 volts for one minute,

Immediately after the high-voltage tests, the insulation-resistance
between current-carrying parts connected together and earth and

=25
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between current-carrying parts of opposite polarity should be not less

than one megohm when tested with a d.c. voltage of not less than 500 V.

NCTE: Instruments and other ancillary apparatus may be disconnected
during the high-voltage test and tested separately in accordance
with the reguirements of the appropriate standards.

SECTION AND DISTRIBUTION BOARDS

8.24 = Section and distribution boards. Section and distribution
boards should comply with the recommendations made for main switch-
boards in Clauses 8,01 to 8,23 above as far as they apply, Matters
particularly applicable to section and distribution boards are dealt
with in the following Clauses 8,25 = 8,27,

8,25 « Position of section and distribution boards.
distribvution boards should be accessible to authorized peRa«

, I ; nelosure should be of
adequatw mechapipa} strepgbh and should be consdrtcted that it can be
opened only by authorized persongel. Probectior

against accidental contget with Aive\ par
NOTE:  Enclosures shoudd Rrefe vy net be placed in contact with or

should not be surroul 1 lammal¥le material,
8,27 uon&twunyggnzggkéé§® on tribution boards. All conne
ections hhﬁdlﬂ 23 hiewhen the protecting covers, if any,
are removed, 3 arts should not necessitate the

removal of the casg of S : w‘;égtiﬁn of cables.
If the bus-barsCof\axy Section gb distributi@n b@a@d @avry "through"

{(a) The temperature of current-carrying parts will be dealt with
in a later edition when IEC temperature Llimits have been
established,

() The temperature limits of releasse, blowout, contactor-
operating and relay ccils which are left in circuib
continuously at rated voltage and/or current should
satisfy the requirements of an appropriate authority.

{(c) Where the current to be interrupted by a switch or
clircult-breaker is of such magnitude as to cause damage
to the contacts, suitable arrangements should be made
for the ready renewal of the damaged parts.

=26
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(d) The handles and operating mechanism of switches and
¢ircuit-breakers should be mechanically strong, and
should be so designed and arranged that the hand of the
operator, when using the device, cannot accidentally
touch live metal or be injured through an arc arising
from the switch or circult-breaker or the blowing of an
ad jacent fuse. If switches are enclosed, their handles
should not operate through unprotected slots,

(e) Metal cases should be well clear of live parts, and where
switches are required to operate at voltages exceeding
125 V, and are rated for currents exceeding 6 A, any
parts of metal cases which are adJjacent to arcing contacts
should be lined with incombustible insulating material.

(£) Each circuit-opening device should be s0 constructed ard

{g) ‘The means of fixing current-carrying par
indepéndent from the means of making el

()

8,29 - Prospectigéxe
values of short wivds

mes rated full load ourrent
1 1 1t

10 times rated full load current
~ (without amortisseur windings) -

6 times rated full load current
- 3 times rated full load current.

8.7%0 = Circuit-breakers,

(a) The over-current releases of circuit-breakers for
generators and circuits with "preference" tripping should
be adjustable,

{b) Where reverse power or reverse-current protection is
provided the device should operate at not more than 15 %
of the rated full-load current or memindlrating (kW) of
the generator with rated voltage across the voltage coil,
at any permissible temperature within the range.
A fall of 50 % in the applied voltage should not render the
reverse-current mechanism inoperative, although it may
alter the amount of reverse current required to open E?e
breaker, ocuments
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(c¢) Every circuit-breaker rated at more than 16 A should be
of the free-handle type,

(d) Every circuit-breaker should be so constructed that,
irrespective of the method of tripping and the conditions
of load, it will when operated break the circuit
effectively and without undue arcing,

8,31 - Switches,

(a) Every switch should be capable of breaking a load current
50 % in excess of its rated current at rated voltage,
100 times for switches of rating not exceeding 60 A, and
10 times for larger switches, and be capable of being put

should have a power factor 0.3,
interruptions should be carried out at eq
within one hour,

(b) Every switch should have the conta
dowelled or otherwise locked to pr

8.3%2 ~ Fuses.
(a)

(b)

\

18¢s are employed to secure overcurrent Protection
> motor circuits an overload device should
d for motors over 0,5 kW which will open the
the current in any phase becomes excessive due

=28
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CHAPTER

DISTRIBUTION

Attention is drawn to the requirements of the International Convention
for Safety of Life at Sea 1948,

9,01 = Methods of distribution, Curreni-consuming appliances should be
connected to either :

(a) & main switchboard, or
(b) an emergency switchboard, or

(¢) a section board, or

(a) a daistribution board,

9,02 - Ring-main or looped clreuits. One or nmore s
hoards may be connected together to one cable so 4

continuous circuit or a ring-main, Such a cable o
formed of conductors having an equal cross-sect

- additional protection. In such a ¢ 3
distribution~boards should be of & seSpcetion to carry the
full cable load,

9.03 = Balance of circuits f -wire \d,c systems. Current-consuming
appliances connscted between an uptor and the middle wire
er normal condition the load on

at the individu d section=boards as well as at the main
switchboardo

r’YJ-wire a.c. systems. For a,c, 3~ or U
wire systems the curren nsufiing appliances should be so grouped in

: ta\that )the load on each phase will under normal
as—far as possible within 15 % at the individual
~poards as well as at the maln switchboard.

distribati

9005<;>Tn>o\%insle wire systems with hull return, In d.c. single-wire
distribution systems with hull return, it is recommended that all final
sub=circu for lighting should consist of 2 insulated wires, the hull
return then ng achieved by connecting one of the bus-bars of the
distribution-board from which they originate with the hull,

9,06 ~ Final sub-circuits. A final sub-circult having a current rating
not exceeding 16 A may supply any number of lighting points up to the
following maxima 3

for 24 V and 48 V : 10 points, for 110 V : 14 points,

for 220 V ¢ 18 points,

In cornice-lighting, panel-lighting and electric signs, where lamp=-
holders are grouped in close proximity to each other and are connected
to the circuit without flexible cords, more than the number of holders
specified above may, if desired, be connected to a final sub-circuit,
provided that the maximum operating current in each sub-circuilt does
not exceed 10 A,
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9,07 =~ Socket-outlets in lighting systems. Socket-outlets for portable
lamps, small domestic appliances and small heaters, may be groubed
together as for lighting points (see 9.06). Motors rated at 0.2 kW or
less may be connected to a lighting circuit,

9.08 - Precautions against fire. If a ship is divided into fire zones,
at least two separate feeders for lighting should be provided in each
zone, one of which may be the feeder for the emergency lighting. The
feeders for the different zones should be so arranged that in ‘the event
of fire in one zone, the supply to the other zone remains as far as
Possible unimpaired., '

9,09 ~ Lighting circuits in machinery spaces, passengers' accommodations,
ete. In machinery spaces and large galleys, and on passenger ships in-
the following spaces accessible t0 passengers :
Corridors,
Stairways leading to boat-decks,
Saloons,
Emigrant spaces,

9,10 ~ Cargo-space lighting, The lighting of g
spaces should be controlled by multi-p W2
these spaces and accessgible onky\to okized
9.11 - Radlo installations, includin restlon=-firding and similar

equipment. It is recommended epracticable radio install-
ations should be supplied from\a s y on the main switchboard

or emergency switchbg

board.
The distributiog A placed in an accessible position under

Each naviggtion light e protected by a fuse and a double~pole

switch, or alternati y a double~pole circult-breaker fitted on the
distribdtion-board 1 ed to above,

Each na 3 N.eght) should be provided with an automatic indicator
which g ural ar@/cr visual warning in the event of extinction of

the light. If an aural device is used it should be connected to a
separate source 6f supply, for example a Primary or accumulator (storage)
battery. If a visual signal is used which is connected in series with
the navigation light, means should be provided to prevent the extinction
of the navigation light owing to the failure of the visual

signal., ' ‘

Provision should be made on the bridge for the navigation lights to be
transferred to an alternative circuit.

9,1% - Final sub-circuits for motors, etec. A separate final sub-circuit
should be provided for every motor engaged on an essential service and
for every motor rated at 1.25 kW or more,
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9,14 - Steering-gear, Where the steering-gear is operated by two
independent mechanisms and electric power is used for the operation
of both, the power should be supplied by two sets of cables both
from the main switchboard. _

The feeders should be separsted throughout their length as widely as
practicable so that in this respect the continulty of operation of
the steering-gear is ensured,

Where electric or electro-hydraulic power is employed for the
operation of steering-gear, the failure of supply to the steering-
gear motor (or motors) should be indicated to the prineipal propulsion
control station and at the main-steering position.

Apart from the alarm, only short-circuit protection should be
provided on steering-gear circuits,

9,15 -~ Ventilation systems., All power ventilation, except fox maehinery
spaces, should be fitted with master controls so that : a)

as far apart as pwaetieableo It should be possibl pers > of
the master controls for power ventilation serving machine
a position outside the machinery space, it AL edlng power

control point.
NOTE: This clause does not apply to smg 5 den bed to lighting
circuits (see Glause 9.07).

so arranged that

will not pub out of a
9,18 - Spri:; 3

isher systems, The supply to sea-water pumps,
alarms should be fed through the emergency

switchboar» bﬁ a fe regérved for this purpose. No swiltch should be
installed 8 \ ft other than that at the switchboard; this switch
should ‘e clearly lase.,ed and should be permanently closed in all

norma

9,19 - Overboaxd discharges from motor-driven pumps, Motor-driven

pumps desi@neg/k@ discharge above the light-load line and in way of
life=boat launching should be provided with emergency switches installed
in locked boxes having covers of glass or the equivalent, conveniently
located outside machinery sbpaces,

9,20 - Loading- and unloading-equipment. Should it be decided for
Practical reasons to connect apparatus required when the ship is under
way to the same supply as apparatus not so required, means should be
provided for the isolation of the latter.

9.2l = Submersible prermanently installed bilge-pumps.

‘(a) The motors of submersible, permanently installed, bilge-
pumps should be connected to the emergency switchboard.
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(b) Cables and their connections to such pumps should be
capable of operating under a head of water equal to their
distance below the bulkhead deck, The cables should be
lead-sheathed and armoured and should be installed in
continuous lengths from above the bulkhead deck to the
motor terminals and should enter the air bell from the
bottom, Cables of other types but equivalent performance
may be used as an alternative to lead=sheathed and
armoured cables.,

(c) Under all circumstances it should be possible to start
the motor of a submersible, permanently installed, bilge=-
pump from a convenient point above the bulkhead deck,

If an additional local starter is provided at the motor,
the circuit should be arranged to provide fo he dis=

installed on deck.

9,22 = Heating., Each heater should be connected to a
sub=c¢ircuit except that up to 10 small heaters of g
rating not exceeding 16 A may be connected to 3

the relevant panel,

9,25 - Qvercurrent pr6%ect‘--.

in such a way .
is restricted a
The current s
circuitmbr~*

bars of i 2fd and current-using appliances should be limited.
X be U4 for motive=power ecircuits and 5 for lighting or
heating circuits, '

9,26 ~ Protective devices, Protection may be provided by fuses of approved
construction, by circuit-breakers provided with overcurrent relays or by
circuit-breakers backed up by fuses, Circuit-breakers should open all
poles of the supply simultaneously,

Every protective device should be rated for the greatest possible short-
circuit current which can pass through it. Circuit-breakers and fuses
protecting supply cables for motors may be designed to allow excess current
to pass during the normal accelerating period of the motor, No protective
device rated at less than 5 A need be installed,

NOTE: It is admissible to short-circuit the adjacent overcurrent releases
during this accelerating period,
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9,27 = Protection of lighting circuiis, ZEach lighting circuit
should be protected by an overcurrent device rated at not more

than 16 A,

Protective devices of circuits in which socket-ocutlets are in-
cluded should not exceed the rating of the connected socket-outlets,

9,28 - Pilot lamps., A pilot lamp installed as an integral part of
another item of equipment need not be individually protected,
provided that the protective device of the main circuit is rated
at not more than 25 A, (See also Clause 8.20).

9,29 - Emergency supply. Where an emergency supply is required,
this should comply with the recommendations of the International
Convention on Safety of Life at Sea 1948,

An indicator should be provided which indicates
system 1s being supplied by the battery.
preferably be mounted on the main switchboards

9,30 = Shore connections. Where arrangemen > I r the supply
of electricity from a source on shore ‘ : 2, \a Suitable connection-

reception of portable cables from
terminals of ample size apd\suitak

3
by a eig§f§5 5
The fixe abhJ

At the cdnusction-box a notice should be provided giving full information
of the system of supply and the normal voltage (and frequency, if a.c.)
of the ship's system as well as the requirements for carrying out the
connection.

9,31 - Protection of transformers, For transformers above 1 kVA the
primary windings should be individually protected in each phase against
overcurrents by means of circuit-breakers of fuses,

Ty s ) €3 4 CS 620 £
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CHAPTER 10

CABLES, CONSTRUCTION AND TESTS

NOTE : 1 This chapter is not unanimously approved but is published
for guidance,
Re-drafting of this chapter is under consideration,

NOTE ¢ 2 The constructions and tests, contained in Chapter 10 are
not intended to replace or supplement constructions or
tests which are approved by a National Authority for use
in ships.

Section 1 - General matters and definitions,.

10,01 = Specified values and actual values. In this chapte
Tepecified values! means values which must be met in tegts;
"actual values" is applied to the results of measure
accordance with the tests specified,

the term
e term

10,02 - Values specified by these Recommendatiqﬁg\ghd&va ue cified
by the Purchaser. When in these Recommendat s\referénck ismade to
Tepecified values™, it should be understood thal these

refer to the values specified by the purn the \cab¥es (or by
the appropriate Authority).

10,03 - Interchangeabllity of\cab o

blish™Nn & later edition a
f interchangeable cables,
st important existing

NOLE: It is under consideration to

National Szf:zéf?ﬁh\\\\éﬁ
10,04 - Classiffeation of cabl

&@}f@l\o\péﬁage rating

R ollowing classes of insulation:
or a rated voltage of 110 V
” 1 1t 1 it 250 V
" 7 " tt L 660 -V-
1 1 1t ft 1" lloo V
i 11 it 1t 1t O v
i 1 1t n 1 2280 -V-

(b) in relation &0 construction

See Sections 6, 7 and 8 of this chapter,

Section 2 « Conductors

10,05 « Characteristics of the metal., The conductors should be composed
of copper of conductivity at least equal to 98% of that of standard
annealed copper as defined in Publication No., 28 (1925) of the Inter=-
national Electrotechnical Commission; the registivity of the copper
ﬁh@ul% thus not be higher than 0.01759 ohm-mn>/m (6,9252 x 10 =7 ohm=-in., )
at 20¥C, -

The other pProperties of the copper should be in conformity with the

same publication,
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10,06 « Formation of conductors, The conductors should be circular
and regular in form. Por multi-core cables, shaped conductors are
admissible when the insulating materiasl permits;, and Provided that
the cross-section is free from sharp projections and other defectis
lisble to damage the insulation.

For cables intended for fixed wiring, circular conductors other than
mineral insulated cables should be composed of strands (all of the
same diameter) not less in number than Table 10,V (Page 61) reguires.

10,07 = Tinning of copper wires. For rubber-insulated cables, the
wires forming the conductor should be coated with pure tin or tin
alloy.

10,08 = Cross-sectional area of conductors, The crossas
should be checked by a measurement of electrical resist

Section 3 - Insulation

10,09 - Types of insulation, The present cka
cables using the following types of insulation

{a) rubber (natural or synth
(b) wvarnished cangk
{(¢) mineral

NOTE: Other type ¥
dealt wikh In

at .
Z;é;\i&zi;} the rubber

.é\gzzger insulation should be composed of a mix of
matural or synthetic rubber satisfying the tests
spacified in Clause 10.55, Polychloroprene is ine-
uded in the term "synthetic rubber”,

Application of the insulation to the conductor

The insulation may be formed by one or more layers of
rubber of equal or different quality (including poly-
chloroprene compound but not pure rubber), The use of
a single layer is permissible only when it is applied by
extrusion, The layers should be bonded together and the
insulation should be close~-fitting, but not adherent to
the copper conductor.

The marmafacturer has the right to apply a rubberized tape
to the exteriocr of the rubber insulation.

(¢) Thickness of insulation
The actual mean thickness of insulation (determined in
accordance with Clause 10.43) should be not less than the
thickness specified by the purchaser, and not less than
the values glven in the foliowing tables s
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Table 10,VI Page 62 = cables for a rated voltage of 250 V.
Table 10,VII Page 63 - " won " " " 660 V,
Table 10,VIII Page 64 ~ cables for propulsion and communications,

For twin or multi-core cables, the insulation of the conductors may
be completed by a belt of rubber insulation, the mean thickness of
which (determined in accordance with Chause 10.43) should be not
less than the values given in Table 10.IX Page 65,

10,11l - Varnished-cambric insulation.

(a) Properties of the varnished-cambric
Varnished-cambric insulation should be compesed of

purchaser) of rayon or silk.

(i1) the tape should be well varni
insulating varnish of such quality that #
the tests specified in the present chap/

be not more than 0.30 mm (
not differ from the nominal

satisfy the phys?g:i\fz;ﬁ\\\}jf
(v) MApplcabion o

of which
round the cond
sulation,

Separator

The manufacturer may insert a separator either between
the conductor and the insulation, or over the insulation, or in
both places, The separator should be composed of tapes of cellophane,
oiled paper, woven cotton or glass, or a braid. '

(d) Thickness of the varnished-cambric insulation
The actual thickness of insulation at any point, deter-
mined in accordance with Clause 10,44 should be not less than the
thickness specified by the purchaser, and not less than the values
given in Table 10.X Page 66,
When a separator is used, its thickness may be taken into account when
the actual thickness of the insulation is determined.

36
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10,12 - Mineral insulation.

(a) Properties of mineral insulation
The mineral insulation should be composed of a powdered
mineral substance so compressed as to satlisfy the tests specified in '
the present chapter,
The nature of the substance 1s left to the choice of the manufacturer,

(b) Thickness of mineral insulation
’ The mean thickness of the insulation, in the case of a
magnesium-based insulant, should be not less than the values given in
Table 10.XVI Page 72,

Section 4 - Protective coverings

6, 7 and 8 of this chapter,
The types of constituent elements provided T
of these recommendations are:

(a) non=metallic elements

NOTE: r S btuent element whieh may be used for the
ringd of ships' cables are not provided for in

10,14 5 ' d-alloy sheath,

\zz)v)%roperties of the metal

The sheath should be composed, according to the circum-
stances (see 10,14 (b)) of lead or of an approved lead-alloy. ‘'Lead"
is defined as lead containing not more than 0.1 per cent of other metals,
among which the zinc content should not exceed 0,002% and bismuth

0., 05%,

"Approved alloys" are those given in the following table, Other
types of alloy are admissible only subject to specific agreement
between the manmufacturer and the purchaser:
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TablelOoI

Type of Composition (percentage by weight)
alloy , ‘ ' ‘ ’ Pure
’ Tin Antimony Cadmium Copper lead
min., max, | min, max, | min, max., | min, max.
No. 1 1.8 2,2 - - -~ - - -
No. 2 - - 0.7 095 | - = - -
No., 3 0.35 0,45 0.15 0.25 - - - - The
No, 4 0.35  0.45 - - 0.12 0,18 - - | remainder
No. 5 - - - - - - 0.04 0.08

(See Table 10.XI Page 67), The sheath should remain
truly concentric to the cable, and should be free |
defects, .

{¢) Thickness of sheath
The mean actual thickness 0 heat defermined in

1 the” thickness

given in Tables

spe01f1ed by the purohaser and
10.XI and 10.XII (Pages 67-68)

Table 10,XII Page
say without furthex
to be a prote yve

10,16 - Bedd armour and metal braid,

(a) Bedding for metal braid

(i) A cotton tape wound with an overlap of at least 30 %, or
two tapes so wound that the second overlaps by at least 20 % the two
edges of the first. The tape may be of glass or other fibre in place
of cotton, and should be impregnated or ftreated with a non-hygroscopic
material which is flame~retarding.

(ii) vTapes of polyehlofoprene may be used in place of textile
tapes.

An impregnated textile braid (Clauue 10.15) is also a suitable
bedding for metal braid,
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(iii) When the bedding is applied over a lead sheath, the
latter should-first be coated with bitumen or other waterproofing
material,

(iv) When the metal braid is applied over a protective sheath
of polychloroprene (Clause 10,21), no bedding is necessary. A sheath
of polychloroprene, even when thinner than that prescribed in Table
10.XI Page 62 may thus be used in place of the above-named covering as
a bedding for metal-braid armour.

(b) Bedding for steel wire or tape armour
A wound spiral or braid of jute threads or other textile
material (including glass fibre), or a woven tape of the above-
mentioned materials, should form a continuous layer of a thickness
(measured on the finished cable) equal to at least half the diameter
of the steel wires (Table 10,XIV Page 70).

10,17 = Metal braid, The braid should be formed of zine-
(galvanized) steel wires of a nominal diameter not Xegs 2 e\yalue
given in Table 10.XIII Page 69.

corrosion (for example by tinning, galva :
method) . The diameters of such wires ess than the
values given in Table 10,XIII Page 69

3

The braid should be an even/wes » ‘ 1 wires and close
fitting on the cable, Its y suld \pe such that the weight of
the braid is at least 90 per cs ighrt” of a tube formed of

The metal braid. should\alway e brotedted externally by a suitable
compound (Clause\l0

10,18 - Pé£;§>f arfiour etdl braid. The paint should form an

effective aid/d e a oD protecting the wires against rust and other
ioh under t conditions of installation normally en-
board.

chemical ¢
10,19 ~\Gal iPed-stedl-wire armour. Annealed steel wire should be used

countered
and/th Ol al diameter of the wires should be not less than that
spec e v\t rechaser, and not less than the values given in

Table 1 ge TO0,

On special request by the purchaser or manufacturer, use may be made
of shaped wires in place of circular wires: in that eveni{ the mean
thickness of the shaped wire should be not less than that specified
by the purchaser and not less than the values given in Table

10,XIV Page 70,

On special request, instead of steel wires, wires of the same
dimensions but of non-magnetic metal may be used,

The wires should be applied over the bedding so as to form a uniform and
substantially uninterrupted cylindrical layer. The lay of the winding
formed by each wire should be approximately equal to 10 times the mean
piteh circle diameter when the diameter of the wires exceeds 2 mm

(or 0.08 in.), or 8 times when it is 2 mm or less,

On request the wire armour should be protected by a suitable c ound
(Clause 10,18). ocuments
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10,20 - Steel-tape armour. Annealed steel tape should be used and the
mean thickness of the tapes should be not less than that specified by
the purchaser and not less than the value given in Table 10.XV Page 7l,

. On special request, in place of steel tapes, tapes of the same
dimensions but of non-magnetic metal may be used,
The armour should be formed of two tapes wound in the same direction
over the bedding so that the gab in the first layer is approximately
equal to one-third the width of the tape and the second layer covers
this gap with .an overlap.
For cables whose diameter under the bedding is less than 10 mm ( or
0.4 in,) the use of this type of armour is not recommended,

10,21 - Polychloroprene sheath.

(a) Properties of the polychloroprene material
Two ‘types of vulcanized compound based on polychloro=
Prene are provided for in these Recommendations,

Type A = For sheaths having additional external Protegti
Type B - For sheaths of all types of cable,

The physical characteristics of both types should
ments of the tests specified in Clause 10.60,

(b) - Application of sheath

tables ¢

Table quXI '

vz:s\\éioperties of the rubber sheath material

Pwo types of vulcanized compound based on natural rubber
are provided for in these Recommendations,

Iype C = For sheaths having further external protection,
ggpe D = For sheaths for all fypes of cable,

The physical characteristics of the two tyPes should satisfy the re=-
guirements of the tests specified in Clause 10,60,

(b) Application of the sheath
The same requirements apply as for polychloroprene (see
Clause 10,21=b)

(¢) Thickness of sheath
The same requirements apply as for polychloroprene (see

Clause 10,21-¢), \ Documents
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NOTE: It is in general preferable to use a polychloroprene sheath
rather than a natural-rubber sheath, since it has a stronger
resistance to fire, aging and to the action of oils,

10,23 - Copper sheath (for mineral~insulated cables)., For mineral
insulated-cables the sheath over the insulation should be of copper
or copper-alloy.

The sheath should be of uniform thickness and free from splits, cracks
and other defects, The surface of the metal should be smooth and
free from traces of sulphur or foreign matter, particularly chemical
substances which may have been used as cleansing agents,

The thickness of the copper sheath should be in accordance with

Table 10.XVI, Page 72.

Section 5 = Construction of twin and multi-core cables,

10, 24~ Types of twin and multi-core cables.
multi-~core cables are provided for in this Codes
an additional belt of insulation is applied over A
cabled cores; in the other type, the protective\covering '
directly to the Insulated and cabled cores., N\ehafirst type, the
thickness of insulation of each core can be : than '

10.25 = Cabling of insulated cores,

(a) Cabl \\Eié;;EEQQbmm bé¥t of insulation

cores;-with the addition of a tape or

separator, if r «10-b and 10.1ll=c) and bearing
identifica .26) should be twisted together
80 as to form s rm\and\flexible cylinder, The spaces between
the cores shotld e filled with suitable wormings

(Clause 10
For crosk-se of conductor not exceeding 2.5 mm“ (or
0.00471 he construction of twin flat cables 1s admissible, with

The requirenents of this clause do not apply to mineral-insulated
cables (for which see Clause 10.29).

(b) Cables with a common belt of insulation.
The same requirements apply as for (a) above, except that
the wormings and the common belt must be insulating and the use of a
flat cable is not admissible.

10.26 - Identification of insulated cores. Identification may be
effected by colouring or by numbering, the insulation or the tape or
external separator, if any, or, as a further alternative, by the
addition of a coloured binding or braid. The cholce of method of
identification, (which may also be different from the above systems),
is left to the manufacturer, but in any event it should be so carried
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out that the various cores are readily identifiable, not only in new
cables, but also in those which have been in service for some time.

For the choice of colours the following rule is recommended :
- For twin cables ¢ two distinctive colours
- For three-core cables s grey, red, black

- For cables with more than
three cores

13

grey, red, black and another colour
(not red or grey) for the other cores,

For multi-core cables in which the cores are cabled in several

multi-core cables).

10,27 ~ Wormings.

(a) Cables without common hedi\ of ingulation

. f @gﬁ materials (for
example Jjute, cotton, fibre gh by\rubber-Iiké materials (for
example rubber or polychloroprene co a e wormings should

£1ll all the spaces and should ny \deleterious effect « from
either mechanical or chemical poii =’ on the cables, at any
temperature in the g particular the wormings
should not form a solid » diation of the cores,

rubber, wor

When the protective \ £ B .ble is of polychloroprene or
sheath or, aligr

(bX Cables\with common belt of insulation
ﬁ\ﬁgi:gzmmon belt of insulation is of rubber, the

ubber and the wormings in the outermost layer

should be ¢ nith“the sheath. When the common belt of in-
sulation - 183 Of varnished~cambric (that is to say for
varnished i sulated cables) the wormings should be of textile

material or papep.

10,28 - Covering or binding,

(a) Cables without common belt of insulation
For these cables the application of a wrapping or covering
or separator or other suitable binding on the cabled cores before the
application of the protective sheath is optional for the manufacturer.
Such covering can be formed, for example, by a tape or binding or an
impregnated braid.

(b) Cables with common belt of insulation

‘ The nature and construction of the common belt of ine-
sulation for the various types of cable provided for in these
Recommendations are defined in Clauses 10,24 and 10,27~b,

od} P
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