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PREFACE

This Standard was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee EL-003, Electric Wires and Cables. After
consultation with stakeholders in both countries, Standards Australia and Standards New
Zealand decided to develop this Standard as an Australian, rather than an Australian/New
Zealand Standard.

The objective of this Standard is to specify the general constructional and test requirements for
shipboard cables for power systems at voltages up to and including 8.75/15 kV.

This Standard is identical with, and has been reproduced from IEC 60092-350, Ed. 2 (2001),
Electrical installations in ships—Part 350.: Shipboard power cables—General construction and
lest requirements.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘“IEC 60092’ should read ‘AS 60092°.
(c) A full point should be substituted for a comma when referring to a decimal marker.

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to
which they apply. A normative annex is an integral part of a standard, whereas an informative
annex is only for information and guidance.
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STANDARDS AUSTRALIA

Australian Standard

Electrical installations in ships
Part 350: Shipboard power cables—General construction and test
requirements

1 Scope

This part of IEC 60092 specifies the general constructional requirements and general test
recommendations for shipboard cables with copper conductors intended for power systems at
voltages up to and including 8,7/15 kV.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60092. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this part of IEC 60092 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

References to international standards that are struck through in this clause are replaced by
references to Australian or Australian/New Zealand Standards that are listed immediately
thereafter and identified by shading. Any Australian or Australian/New Zealand Standard that
is identical to the International Standard it replaces is identified as such.

AS 60092.351, Electrical installations in ships, Part 351: Insulating materials for shipboard
and offshore units, power, control, instrumentation, telecommunication and data cables
(identical to IEC 60092-351)

AS 60092.359, Electrical installations in ships, Part 359: Sheathing materials for shipboard
power and telecommunication cables (identical to IEC 60092-359)

IEC 60228, Conductors of insulated cables

AS/NZS 1660.5.5, Test methods for electric cables, cords and conductors, Method 5.5: Fire
tests—Circuit integrity
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IEC 60811-1-1, Common test methods for insulating and sheathing materials of electric cables —
Part 1: Methods for general application — Section 1. Measurement of thickness and overall
dimensions — Tests for determining the mechanical properties

IEC 60811-1-2, Common test methods for insulating and sheathing materials of electric cables —
Part 1: Methods for general application — Section Two: Thermal ageing methods

IEC 60811-1-4, Common test methods for insulating and sheathing materials of electric cables —
Part 1. Methods for general application — Section Four: Tests at low temperature

IEC 60811-2-1, Insulating and sheathing materials of electric and optical cables — Common test
methods — Part 2-1: Methods specific to elastomeric compounds — Ozone resistance, hot set and
mineral oil immersion tests

IEC 60811-3-1, Common test methods for insulating and sheathing materials of electric cables —
Part 3: Methods specific to PVC compounds — Section One: Pressure test at high temperature —
Tests for resistance to cracking

IEC 60811-3-2, Common test methods for insulating and sheathing materials of electric cables —
Part 3: Methods specific to PVC compounds — Section Two: Loss of mass test — Thermal
stability test

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

IEC 60754-2, Test on gases evolved during combustion of electric cables — Part 2: Determination
of degree of acidity of gases evolved during the combustion of materials taken from electric
cables by measuring pH and conductivity

3 Definitions
For the purpose of this standard, the following definitions apply.
3.1 Definitions concerning cables

3.11
insulated cable
assembly consisting of

- one or more cores;
- individual covering(s) (if any);

- assembly protection (if any);

- protective covering(s) (if any).

Additional uninsulated conductor(s) may be included in the cable

3.1.2
radial field cable
cable in which each core is covered with an individual screen

3.1.3

screen

conducting layer(s) having the function of control of the electric field within the insulation. It
may also provide smooth surfaces at the boundaries of the insulation and assist in the
elimination of spaces at these boundaries
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3.1.4
conductor
part of the cable which has the specific function of carrying current

3.1.5

stranded conductor

conductor consisting of a number of individual wires, all or the major part of which should
have a helical form

NOTE The stranded conductor may be circular or shaped.

3.1.6
core
assembly comprising a conductor and its own insulation

3.1.7
core screen
electric screen of non-metallic and/or metallic materials covering the insulation

3.1.8

shield

surrounding earthed metallic layer to confine the electric field within the cable and/or to
protect the cable from external electric influence

3.1.9

flexible cable

cable which is required to be capable of being flexed while in service, and of which the
structure and materials are such as to fulfil this requirement

3.1.10
cord
flexible cable with a limited number of conductors of small cross-sectional area

3.1.11
length of lay
axial length of one complete turn of the helix formed by one of the cable components

3.1.12

separator

thin layer, used as a barrier to prevent mutually detrimental effects between different
components of a cable, for example between conductor and insulation or between insulation
and sheath

3.1.13
filler
material used to fill the interstices between the cores of a multiconductor cable

3.1.14

inner covering

non-metallic covering which surrounds the assembly of the cores (and fillers, if any) of a
multicore cable and over which the protective covering is applied

3.1.15

sheath

uniform and continuous tubular covering consisting of non-metallic material, generally
extruded

Documents
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3.1.16

oversheath

non-metallic sheath applied over a metallic covering, constituting the outermost sheath of the
cable

3.1.17

armour

covering consisting of metal tape(s) or wires, generally used to protect the cable from external
mechanical effects

3.1.18
braid
covering made of plaited metallic or non-metallic material

3.2 Definitions of dimensional values

3.21

nominal value

value by which a quantity is designated and which is often used in tables. Usually, nominal
values give rise to values to be checked by measurements, taking into account specified
tolerances

3.2.2

approximate value

value which is neither guaranteed nor checked; it is used, for example, for the calculation of
other dimensional values

3.2.3

median value

when several results have been obtained and ordered in increasing (or decreasing)
succession, the median value is the middle value if the number of available values is odd, and
the mean of the two middle values if the number is even

3.2.4
fictitious value
value calculated according to the "fictitious method" described in annex A

3.3 Definitions concerning the tests

3.3.1

routine tests

routine tests are tests made on all finished cable lengths to demonstrate the integrity of the
cable

NOTE By agreement between purchaser, manufacturer and, when involved, approval organization (making

reference, for example, to results of quality control procedures), the number of lengths of finished cable on which
these tests should be carried out may be reduced.

3.3.2

special tests

tests made by the manufacturer on samples of completed cable or components taken from a
completed cable, at a specified frequency, so as to verify that the finished product meets the
design specifications
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3.3.3

type tests

tests required to be made by a manufacturer before supplying on a general commercial basis
a type of cable covered by this standard, in order to demonstrate satisfactory performance
characteristics to meet the intended application. These tests are of such a nature that, after
they have been made, they need not be repeated unless changes are made in the cable
materials or design which might change the performance characteristics

4 Conductors

4.1 Material

The conductors shall consist of plain or metal-coated annealed copper.

4.2 Metal coating and separator

The component copper wires shall be metal-coated when used for conductors having a
thermosetting insulation, unless a separator between the conductor and the insulation is
provided. For conductors having thermoplastic insulation, the metal coating may be omitted.
The same applies to thermosetting insulation provided suitable type tests demonstrate that no
harmful effects occur.

The metal coating shall be considered as satisfactory if, on visual inspection, the wire surface
appears smooth, uniform and bright, and the insulation does not adhere to the conductor.

If a chemical test is required it shall be carried out with the methods and requirements
specified in annex E.

4.3 Class and form

The conductors considered in this standard are intended only for fixed installations and shall
comply with class 2 or class 5 of IEC 60228.

NOTE 1 In these applications the class 5 conductors are used only to facilitate easier installation and termination
under certain circumstances. Cables with such class 5 conductors should not be regarded as flexible cables.

NOTE 2 When using cables with class 5 conductors, users should carefully check the applicable current rating,
which may be lower than for cables with the same cross-sectional area of class 2 conductors.

Stranded circular non-compacted or compacted and sector-shaped conductors are permitted
for class 2.

The nominal cross-sectional area of the conductors shall have one of the values specified in
table Il or table Il of IEC 60228, with the following limitations:

- for all types of conductors, the nominal cross-sectional area shall not exceed, in
general, 630 mmz2.

NOTE 3 For any cable requiring larger conductors, these should comply with the requirement for class 2 or class
5 of IEC 60228.

Circular non-compacted class 2 and flexible class 5 conductors should be not less than
1 mm2 nominal cross-sectional area.

Circular compacted class 2 conductors should be not less than 10 mm2 nominal cross-
sectional area. (Cross-sectional areas less than 10 mm2 are under consideration.)

NOTE 4 Sector-shaped conductors should be not less than 25 mm?2 nominal cross-sectional area.

NOTE 5 Conductors for cables suitable for portable use in ships are under consideration.

- All conductors shall have a regular shape, and shall be free from sharp projections and
other defects liable to damage the insulation.
J Documents
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Compliance with these requirements is checked by the appropriate test requirements
specified in clauses 8 to 12 of this standard.

5 Insulation

5.1 Material

The insulation shall consist of one of the insulating compounds considered in IEC 60092-351.

5.2 Application of the insulation

The insulation shall be extruded closely to the conductor or to the separator, if any.

It shall be possible to remove the insulation without damaging the conductor or the metal
coating, if any.

5.3 Insulation thickness

The insulation thicknesses are specified for each type of cable in the relevant standard.

The average thickness of the insulation shall be not less than the value specified for each
type of insulation and conductor cross-section.

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

6 Cabling

The cores of a multicore cable shall be laid up. The use of fillers is permitted in the assembly
of multicore cables.

7 Inner covering, fillers and binders

7.1 Material

The inner covering, if any, may be extruded or lapped, as specified in the relevant standard of
the cable.

The inner covering, fillers and binders, if any, shall be of non-hygroscopic suitable material,
capable of withstanding the temperature arising when the conductors are operating at their
maximum rated temperature, and compatible with the insulating material.

An open helix of suitable tape is permitted as a binder before application of an extruded inner
covering. The thickness of the binder tape shall be optional.

When rubberlike or plastic inner coverings or fillers are specified, they should consist of
rubber (including regenerated and/or non-vulcanized rubber) or plastic compounds, and shall
be resistant to moisture. When a non-metallic sheath is applied directly over the inner
covering or the fillers, it may (at manufacturer's option) substitute partially or totally for the
inner covering or fillers.

When a "watertight cable" is specified, the spaces among cores and sheath and the
interstices in the conductor strands shall be filled so as to obtain a continuous sealing all
along the cable, which shall comply with the watertightness test specified in 11.10.
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7.2 Inner covering thickness

The approximate thickness of the extruded or lapped inner coverings, if any, is specified in
the relevant standard for the cable.

8 Protective covering

8.1 Constituent elements of protective coverings

The protective covering of any cable consists of one or more "constituent elements" which
shall be specified by the relevant standard for the cable. The following types of "constituent
elements" are considered in this standard:
a) Metallic elements:

1) metal braid armour;

2) metal wire armour;

3) metal tape armour.

b) Non-metallic elements:
1) thermosetting or thermoplastic sheath;

2) impregnated fibrous braid;
3) bedding for metal armour;
4) paint for metal armour.

8.2 Metal braid armour

The standard type of braid armour shall be made of zinc-coated (galvanized) steel wires
complying with the galvanizing test specified in 11.12 and annex F, or copper, tinned copper
or copper-alloy wires. On special request, the braid may be formed of aluminium-alloy wires
with protection against corrosion.

The "coverage density" of the braid shall be such that the weight of the braid is at least 90 %
of the weight of a tube of the same metal, having an internal diameter equal to the calculated
internal diameter under the braid and a thickness equal to the nominal diameter of the wires
forming the braid.

The diameter under the braid is calculated with the fictitious method given in annexes A
and B. (For test method, see item b) of 11.6.)

NOTE An alternative method for evaluating the "coverage density" is given by the following formula giving the
"filling factor", F, per unit:

_ NPd
sin a
where
is the slope angle between the cable axis and the braid wires;
is the diameter of braid wire

is the number of wires per carrier

T =2 2 R

is the number of picks per millimetre.

The corresponding "coverage density", expressed as a percentage, is given by the formula:

T
G=—-F-100
2

To obtain the minimum value of G (90 %) the minimum value of F should be: 0,573.
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