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BS 6480 ; Part 1 : 1969

/

THis BriTisH STANDARD, having been approved by the
Electrical Industry Standards Committee Executive Board,
was published under the authority of the Exccutive Board on
21 November, 1969,
BS 480 first published March, 1933,
First revision May, 1942.
Second revision July, 1954.
Third revision July, 1966.
B3 6480 (metric revision of BS 480) published November,
1569,
SBN: 580 05753 4
The Institution desircs to call attention to the fact that this
British Standard does not purport to include all the necessary’
provisions of a contract.
In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought vo the notice of the committces charged with
the revision of the standards to which they refer.
This standard makes reference to the following British
Standards: ,
*BS 77. Voltages for a.¢. transmission and distribution systems.
BS 358. Method for the measurement of voltage with

Sphes e.gaps (one sphere carthed).
BS 698, Papers for electrical purposes.
BS 80l. Lead and lead alloy sheaths of electric cable, .
BS 923, u.xckc_ v N ;\\"QO\‘\Q Yembing \:ﬁt"\\\\c\—\si‘>
BS 1442. Galvanized mild steel wire for armouring cables.

1. Method f ination of

BS 363 ]\oﬁ.nl::(l)_d O\'l; 't:l;tek c:cée\rr.nma on of the ash 05;-'- ?q?xu’

BR 4066. Flame-relardant characteristics of electric cables.

BS 5360. Copper conductors in insulated cables and cords.
BS 6746, PV C-insulation and sheath of electric cables.
BS 6791. ‘Aluminium conductors in insulated cables.
DBritish Standards are revised, when necessary, by the issue either
of amendnient slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.
The following BSI references relate to- the work on this standard:
Commiltee references ELE/3, ELE/3/31 Draft for comment 68/17552
BS 4727. Glossary of electroteclmical, power, telecommunication,

clectronics, lighting and colour terms, Do .!u ments:

Part 2 : Terms particular 1o power engineering,
Group 08 : Power cable terminology. i Y DT
BS 5099,  Spark testing of clectric cables.” od28 2957
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CO-OPERATING ORGANIZATIONS

‘The Electrical Industry Standards Commitice under whose super-
vision this British Standard was preparcd consists ol represen-
tatives from the following Government departments and scientific
and industrial organizations:

Associated Offices’ Tecinical Committee
*Associalion of Consulting Engincers
Association of Mining Elecirical and Mechanical Engineers
*Assaciation of Supervising Electrical Engineers
*British Electrical and Allied Manufacturers® Association
*British Railways Board
British Radio Equipment Manufacturers’ Association
*Crown Agents for Oversea Governments and Administr: jons
Department of Empioyment and Productivity
*Elcctric Cable Makers' Confederation
*Electrical Contractors’ Association {Incorporated)
Electrical Contractors' Association of Scotland
*Electrical Research Association
*Electricity Council, the Central Electricity Generating Board
and the Arca Boards in England and Wales
Electronic Engineering Association
*Engincering Equipment Users® Association
*Institution of Electrical Engincers
Lighting Industry Federation Ltd.
*Ministry of Technology
Ministry of Defence
*Ministry of Defence, Army Department
Ministry of Defence, Navy Depariment
*Ministry of Power
*Ministry of Public Building and Works
*Municipal Passenger Transport Association (Incorporated)
National Inspection Council for Electrical Installation Contracting
*National Physical Laboratory (Ministry of Technology)
*0il Campanies Materials Association
*Post Office
Public Transport Association {Incorporated)
South of Scotland Electricity Board

The Government departments and scientific and industria)
organizations marked with an asterisk in the above list, together
with the following, were directly represented on the Commitice
entrusted with the preparation of this Britisk Standard:

Aluminium Federation

Caopper Development Association

British Plastics Federation

Institute of Iron and Steel Wire Manufacturers
ELondon Transport Board

National Coal Board
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BRITISH STANDARD SPECIFICATION FOR

IMPREGNATED PAPER-INSULATED CABLES
FOR ELECTRICITY SUPPLY

Part 1. Lead or lead alloy sheathed cables for working
voltages up to and including 33 kV

FOREWORD

This British Standard is published in advance of the date on which the cables
become available to enable manufacturers and users to be forewarned of im-
pending changes arising from this revision.

The cable industry intends that cables complying with this standard shall be
available from the 1st January, 1970 when BS 480: 1966 (inch version) will be
withdrawn.

This revision of BS 480 includes requirements for lead or lead alloy sheathed
cables, and smooth and corrugated aluminium sheathed cables in metric units.
These requirements are based, where appropriate, on IEC Recommendations
and are given in separate, self-contained parts as follows:

Part 1. Lead or lead alloy sheathed cables for working voltages up to and
including 33 kV,

Part 2. Aluminium sheathed cables for working voltages up to and including
33KV,

In this revision designs of cables have been modified in order to economize
in the use of materials, where this has been possible without sacrificing technicat
performance; the thickness of Jead sheath has been reduced and some reductions
have been made in the insulation thickness.

Attention is drawn to the thicknesses of lead sheath in the tables, which are
nominal and are subject to the tolerance given in Clause 14.

The number of rated voltages recognized has been reduced, but 2 larger
range of cables is given for each rated voltage, including the introduction of
cables with Milliken, sectoral circular and solid aluminium conductors, the two
latter being for a rated voltage of 600/1000 V only.

Type tests for anti-corrosion coverings have been omitted because extruded
coverings only are specified. Since the material and thickness are given, these
coverings are regarded as acceptable on the basis of experience and previous
type tests. Altention is drawn to the recommendations for the selection and
operation of cables, and installation, which are given in Appendices A and B.

NOTE. Attention is drawn to certification facilitics offered by BSI; sce back cover of this
standard.
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SPECIFICATION
1. SCOPE

This British Standard gives requirements and dimensions for impregnated

Paper-insulated cables for operation up to and including 19 000 V to metal sheath

and 33 000 V between conductors. It includes mass-impregnated, mass-impreg-

nated non-draining, and pre-impregnated types of cables. Tk~ sheath may be of

lead or lead alloy and provision is made for armour and protective coverings.
The cables included in the standard are:

600/1000 V single-core, twin, three-core, four-core and five-core.

1900/3300 Vv, 3800/6600 V, 6350/11 000 V and 8700/15 000 V single-core and
three-core.

12 700{22 000 V and 19 000/33 000 V single-core, three-core and three-
core SL.
2, DEFINITIONS
For the purposes of this part of this British Standard the following definitions
apply:

(1) Rated voltage, E,. The power frequency voltage to earth for which the
cable is designed.

(2) Rated voltage E. The power frequency voltage between conductors for
which the cable is designed.

For other definitions, reference should be made to &< 47137 - =N Si‘c-u; '

NOTE. The abbreviation STA has been used in the tables in this standard for steel tape
armour, and SWA for steel wire armour.

o

3. VOLTAGE DESIGNATION

The cable shall be designated by the rated voltages £, and E, expressed in the
form E,/E.

The rated voltages recognized for the purposes of this British Standard are
600/1000, 1900/3300, 3800/6600, 6350/11 000, 8700/15 000, 12 700/22 000, and
19 000/33 000.

*NOTL 1, Where a rated voltage is one of the standard system voltages given in

BS 77, "Voliapes for a.c. transmission and distribution systems’, it may be assumed
that the cable muy be operated continuously at the corresponding highest voltage
given in that British Standard, Otherwise, it may be assumed that the cable may be
operated continuously at a power-frequency voltage 10 % above the rated voltage,
NOTI: 2. Guidance on the sclection of cables of appropriate voltage designations for
particular systems is piven in Appendix A,

T

T,

e
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4. CONDUCTORS
The conductors shall be either plain annealed copper conductors c:;m;.)iymg
with BS 63601 or aluminium conductors complying with BS 67911 as indicated

inTables 4 10 28. . .
The conductors shall be cireular solid, circular stranded, compactcd circular,

sectoral circular, Milliken circular, shaped stranded, shaped solid, as indicated
in'Tables 4 to 28. .

t BS 6360, ' Copper conductors in insulated cables and' cords .
1 BS 6791, * Aluminium conductors in insulated cables *

38§ 4727. ‘Glossury of electrotechnical, power, telecommunication,
clectronics. lighting and colour terms. _

@ Part 2 ¢ Terms particular o puwer engineeniig.
Group 08 : Power cable terminofogy’.

The number and nominal diameter of wires for circular conductors are as
given in the appropriate table,

The minimum number of wires in shaped stranded conductors and in com-
pacted circular conductors shall be in accordance with BS 6360* or BS 67511 as
appropriate.

Shaped solid conductors shall be in accordance with BS 6360* or BS 67911
as appropriate. )

Scctoral circular conductors shall consist of four sector shaped solid conduc-
tors laid up together in accordance with BS 67911,

Milliken conductors shall consist of four scctor shaped stranded conductors
laid up together in accordance with BS 6360*.

NOTE. Aluminium cenductors of 10 mm® and smaller are not aceeptable for installations
subject to the Regulations for Electrical Equipment of Buildings, published by the Institution
of Electrical Engineers, Savoy Place, London, W.C.2,

5, CONDUCTOR SCREENING

Cables having a rated voltage of 6350/11 000 and above shall have a screen on

‘each conductor consisting of two layers of semi-conducting carbon paper
tape having a total nominal thickness of 0-2 mm. The two layers shall be applied
helically in the same direction and breaking joint.
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6. INSULATION -

6.1 Material. All paper uscd for cable insulation shall be uniform in texture and
long fibred; free from dark spots, imperfectly pulped materials, woody matter,
lime spots, metallic particles and other deleterious substances. It shall contain
no mechanical wood pulp or esparto. Chemicals used i pulping, bleaching or any
other process of manufacture shall be removed. The paper hall be free from

loading materials and from gelatine, albumen and resin size and shalil comply
with the following requirements:

(1) The paper shall be free from chemical impurities, acids, alkalis and salts
to the extent that not more than 19 by weight is soluble in water when tested in
accordance with the method described in Appendix D. .

(2) The conductivity of the water extract shall not exceed 3 mS/m when
tested in accordance with BS 693%.

(3) The pH value of the water extract shall be not less than 65 and not more
than 8-0, when tested in accordance with BS 6981.

(4) The ash content of the paper shall not exceed 1-5 % (oven dry basis)
when determined by the method given in BS 36318,

* BS 6360, ‘Copper conductors in insulated cables and cords .
t BS 6791, ‘Aluminium conductors in insulated cables’.
1 BS 698, * Pupers for electrical purnnses !

5BS 3631, ‘Mcthod for the dctcrmipulion of ash ol paper and board".’
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6.2 Method of application. The paper shall be applied in the form of tapes laid
helically. When applied in the same direction successive layers shall break joint
50 as to form a reasonably smooth and compact covering of uniform thickness.

At no point throughout the insulation of cables having voltage ratings of
3800/6600 and above shall there be more than {hree coincidental gaps in adjacent

papers, or four, if these coincide with a change in lay direction.

6.3 Thickness of paper. The nominal thickness of the individual paper tapes used
for the cores and belt icsulation shall not be greater than 015 mm and -2 mm
respectively.

7. CORE 1DENTIFICATION

Twin and multicore cables shall have the cores identificd by numbers as shown
below, printed in white on the outer layer (or layers) of paper. The size of the
figures shall be not less than 4-5 mm and they shall be sufficiently closely spaced
to provide complete and ready identification of all the cores in any 25 mm cable.
Any dyes used shall not fade unduly, shatl be chemically neuttal and shail have
no injurious effect on the fibres of the paper.

The sequence of laying up the cores shall be as shown below:

600/1000 V cables Numbered
Twin 0,1
Three-care 0-1,2,3
Four-cote 01,23
Five-core 0,1,2,3,4*

1900/3300 V and above
Three-core 1,2,3

NOTE. The numbers ‘1%, 2 * and * 3" are intended to indicate phase conductors and ¢ 0'
the neutral,

8. CORE SCREENING

* In screened cables, a screen shall be applied over each individual core, and
shall consist either of metallized paper incorporating a layer of aluminium -
nominally 0-013 mm thick, or of a non-ferrous metal tape nominally ¢-075 mm
thick at the discretion of the manufacturer; it shall be applied to form a complete
screen over the core insulation. Alternatively 6350/11 000 V single-core cables
only may be screened at the discretion of the manufacturer by a layer of semi-
conducting carbon paper. This semi~conducting carbon paper tape shall have a
nominal thickness of-0-1 mm and shall beapplied with an overlap over the
insulation.” . o ‘

The cores of the fallowing cables shall be screened:
/1) Single-cure cables having a rated voltage of 6350/11 000 and above.
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BS:

{2) Three-core cables having a rated voltage of 8700/15 000 and above.

(3) Three-core cables having a rated voltage of 6350/11 000 if screened type is
required. S -
(4) Three-core SL cables having rated voltages of 12 700/22 000 and 19 000/
33 600.
Single-core screened cables having conductor sizes of 500 mm? and larger
shall have a fabric {ape incorporating interwoven copper wires applied over
the screen.

9. LAYING UP

9.1 Belted cables, In twin and multicore belted cables, the cores shall be laid up
together with paper or jute fillers, and covered with further layers of paper to
form a compact and circular cable.

6350/11 000 V belted cables shall have a screen consisting of a semi-conducting
carbon paper tape of nominal thickness 0:1 mm applied with an overlap over the
belt insulation.

9.2 Screencd cables. Tn three-core screened cables, the screened cores shall be
Jaid up together with paper or jute fillers, and shall be lapped with a binder of
fabric tape incorporating interwoven copper wire.

9.3 Screencd SL cables, In screened SL cables the sheathed cores, protected in
the manner described in Clausz 15, shall be laid up together, filled with com-
pounded jute, and shail have a binder of compounded hessian tape applicd over
the laid up cores.

9.4 Direction of lay. The direction of lay of the cores of twin and multicore
cables shall beright-hand.

10. IMPREGNATION

Insulation, paper screens, fillers and binder tape (if any) shall be dried and
impregnated with an insulating compound.

Three types of impregnation are recognized, resulting in the following three
types of cable:

(1) Mass-impregnated.
(2) Mass-impregnated non-draining.
(3) Pre-impregnated.
After impregnation the paper shall comply with the following requirements
when tested in accordance with the method described in Clause 33;
a. The breaking load of the 15 mm wide test strips ol impregnated
paper shall be not less than 650 N per millimetre of thickness.

b. The clongation at break of the test strips of impregnated paper shall be
not Iess than 1-5%.

0
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11, THICKNESS OF INSULATION

The thickness of insulation excluding all screening tapes, determined in accor-
dance with Clause 27, shall be not less than that specified in the appropriate table.

12. IDENTIFICATION OF MANUFACTURER

A tape printed at inlervals not greater than 300 mm with the manufacturer’s
name and the year of manufacture, shall be provided throughout the length of
the cable under the metal sheath,

13, LEAD OR LEAD ALLOY SHEATH

The composition of the lead or lead alloy sheath shall be in accordance with

BS801*.
The sheath shall be impervious to moisture, reasonably close-fitting and free

from defects.

14, TUICKNESS OT' LEAD OR LEAD ALLOY SHEATH

The minimum thickness of sheath measured in accordance with Clause 28
shall not fall below the value given in the appropriate table by an amount more
than 5 % plus 0:l mm.

15, BEDDING

Unless extruded PVC is required by the purchascr, armoured cables shall have
lapped bedding under the armour having an approximate thickness of 15 mm
after application of the armour.

Lapped bedding, except in screened SL cables, shall consist of two com-
pounded paper tapes applied immediately over the previously compounded lead
or lead alloy sheath, followed by one or more layers of suitable compeunded
fibrous materials with additional compound applied over cach separate layer.
This additional compound may be omitted in the case of bright wire armoured
cables when specified by the purchaser.

In screcned SL cables one compounded paper tape and one compounded
coiton or synthetic fibre tape shall be applied over each of the previously com-
pounded lead or lead alloy sheathed cores, followed, over the laid up cores by
onc or more layers of suitable compounded fibrous materials with additional
compound applied over each separate layer.

* BS 801, * Lead and lead alloy sheaths of electric cable .
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16. ARMOUR

The armour shall normally consist of two Jayers of steel tape, or one or two
layers of galvanized steel wire. For cables having a nominal diameter over the
Jead or Jead alloy sheath rnot exceeding 12 mm the armour shall consist of
galvanized steel wire.

.
NOTE. It may be desirable for single-core cables intended for use on a.c. circuits to be ar-
moured with non-magnetic matcrial, In such cases special arrangements should be made
between the purchaser and the manufacturer.

16.1 Double steel tape armour, The steel tape shall have a tensile strength in the
range of 300 MN/m® to 41SMN/m’. The thickness of the steel tape shall be in
accordance with the appropriate table with a tolerance of £ 10,

Joints in steel tape shall be welded and surface irregularities removed to give
a smooth finish.

The tape shall be coated on both sides with a preservative compound before
being applied to the cable.
. 'The two layers shall be laid on helically with a left-hand lay so that the outer
tape is approximately central over the gap of the inner tape. The gap between
adjacent turns of each tape shall not exceed 50 % of the width of the tape. The
outer tape shall overlap the inner tape on both sides by not less than 15 %
of the tape width.

16.2 Single-wire armour. The armour shall normally consist of a singie layer.
of galvanized stecl wires of the size specified in the appropriate table.

The galvanized steel wire shall comply with BS 1442*. Where joints in
armour wire are necessary they shall be brazed or welded and any surface
ifregularity shall be removed. A joint in any wire shall be not less than 1 metre

. from the nearest joint in any other armour wire in the completed cable.

The direction of lay of the armour shall be left-hand.

16.3 Double-wire armour. When required by the purchaser, a double layer of
armour wires shall be provided. The size of wire used for both layers shall be
the same as that for single-wire armoured cable specified in the appropriate
table, The requirements of 16.2as to quality and joints shail apply.

The direction of lay of the inner layer of armour shall be left-hand. The
direction of lay of the outer layer of armour shall be right-hand except in
special cases when by agrecment between the purchaser and the manufacturer,
it may beleft-hand. :

There shall be a scparator consisting of a layer of suitable compounded
fibrous material between the two layers of armour.

* BS 1442, * Galvanized mild sieel wire lor armouring cables *.
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17. SERVING OR OVERSHEATH

17.1 Oversheath for unarmoured cables. The oversheath shall consist of an
extruded covering of black PVC complying with the requirements of BS 6746*
-EPQTM { compound,

When the purchaser specifies a voltage test to be carried out in accordance
with 25.2, a coating of graphite shail be applied to the surface of the PVC
sheath, S

~ The thickness of the sheath determined by taking' the average of a number
of measurements as described in Clause 29, shall be not less than the value given
in the appropriate table and the smallest of the measured values shall not fall
below the value given in the table by an amount more than 15 % plus 01 mm.

NOTE. IT a voltage 1¢s1 is required on thiv oversheath of i cable fora voltage lower
than 19 GHO/33 000 V. the thickhess of the oversheath should e apreed with the
manuluaclurer,

17,2 Serving for armoured cables. Unless an extruded oversheath is specified by
the purchaser, the serving shatl consist of onc or more layers of suitable com-
pounded fibrous materials applied over the compounded armour with additional
compound applied over each layer.

The radial thickness shail be approximately 2-0 mm.

In order to prevent adhesion, a coating of whitewash or other suitable material
shall be applied (o the outside of the cable.

18. EXTRUDED BEDDING AND/OR OVERSHEATH FOR ARMOURED CABLES

When an extruded beddin g and/or ovérsheath is required for cither anti-corrosion

or flame-retardant finish or for other purposes it shall comply with the require-
ments of 18.1 and 18.2,

18.1 Bedding. The bedding shall consist of an extruded covering of black PYC
complying wilh the requirements of BS 6746* ‘I'ype IMI1, Type TM2 or ¢ Type ¢
cquounds. '

The type of compound to be used is at the discretion af the manufaéturer.

The minimum thickness measured in accordance with Clause 29" shall not
fall below the value given in the appropriate table by an amount mere than
159 plus 0-1 mm.

18.2 Oversheath. The oversheath shall be an extruded covering of black PYC
complying with the requircments of BS 6746 Type TMl'compound. AN A
When the purchaser specifics a voltage test to be carried out in accordance
with 25.2, a coating of graphite shall be applied to the surface of the over-
sheath.
The minimum thickness of the oversheath measured in accordance with
Clause 29 shall not fall below the value given in the appropriate table by an

amount mere than 20 24 plus 02 mm.
+ BS 6746, * PYC-insulation and sheath of electric cables "
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"\ When specified by the purchaser a layer of compound shall be applied
ﬁt to the armour before application of the extruded sheath.
NOTE. If a voliage test s required on the aversheath of a cble for a voltage lower
than 19 000/33 000 V, the thickness of the oversheath shoutd be apreed with the
manufacturer, 19. MATERIALS FOR LAPPED BEDDING AND SERVING
19.1 Fibrous materials. The suitable fibrous materials referred to in Clauses
15, 16.3 and 17.2 include jute yarn, hessian tapes, and tapes made from natural
cotton or synthetic fibres.

19.2 Compound. Compounds used in the protective bedding and serving shall
be of such a nature that in the finished cable they do not crack or run at any

temperature likely to be attained in transit to the site or on the site, before or
after laying, or when the cables are in operation.

The compound shalil adhere properly to the armour and sheath so that if the
coverings are unwrapped it shall be evident that the metal surfaces were com-
pletely covered by the closely adherent compound before the removal of the
wrappings. Care shall be taken to ensure that the amount of compound applied
is retained evenly round the cable. The compounds used shall have no deleterious
cffect on the sheath, armour or protective coverings. They shall be derived from
bitumen and shall be free from the distillation products of coal or wood,

20, CABLE MARKINGS
20.1 End markings. The ends of each drum length of multicore cable shall ba
marked * A’ and * Z°, * A’ being the end at which the sequence of core numbers
(see Clause 7) is clockwise and ‘ Z' the end at which the sequence s anti-
clockwise.

2(.2 Identification of G00/1000 V cables. In order to distinguish between 60071000
V cables and cables of higher voltage rating, all 600/1000 V cables shall be
identified by a varnished yellow paper, cellulose acetate or similar lape bearing
the letters * LV " at intervals nat greater than 100 mm. The * LV ' tape shall be
applied longitudinally over the two compounded paper tapes on the metal
sheath, when the protective covering includes these tapes. If the protective
covering does not include compounded tapes, the * LV * tape shall be applicd
immediately over the metal sheath.

When a perforated yellow paper tape is used, it shall be nominally 013 mm .
thick and 16 mm wide. The letters shall be approximately 6-5 mm high and shall
be formed by perforating the tape with 0-8 mm diameter holes spaced 0-8 mm
apart.

P When yellow cetlulose acetate or similar tape is used, it shall be not less than
6 mm wide and legibly printed inbl: - k. The printing shall be readily decipherable,
after removing any adhering compound.
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20.3 Embossing of PVC oversheath, Where the cable is provided with a PVC
oversheath, this sheath shall be embossed as shown below:

Voltage designation Cable marking

600/1000 ELECTRIC CABLE 600/ 1000 V
1900/3300 ELECTRIC CABLE 3300 V
3800/6600 ELECTRIC CABLE 6600 V
6350/11 000 ELECTRIC CABLE 1] 000 V
8700/15 000 ELECTRIC CABLE 15 000 V

12 700/22 000 ELECTRIC CABLE22 000 V
19 000/33 000 ELECTRIC CARLE 33 000 V

The letters and figures shall be raised and shall consist of upright block
characters arranged along two or more lines approximately equally spaced
around the circumfcrence of the cable. The size of the letters and numerals
shall be not less than 15 % of the nominal overall diameter of the cable but in
no case less than 3 mm or greater than 13 mm. The gap between the end of one
set of embossed characters and the beginning of the next shall be not greater than
150 mm.

21. ROUTINE TESTS

All finished cable shall be tested in accordance with Clauses 22, 23, 24 (if appli-
cable) and 25.2 (if applicable) at room temperature,

22, CONDUCTOR RESISTANCE TEST

The d.c. resistance of each conductor shall be measured together with the
temperature of the cable au Lthe time of measurement.

The results, when corrected to 20°C, shall meet the requirements of BS 6360*
for plain annealed copper conductors, or BS 67911 for aluminium conductors.

23, YOLTAGE TESTS

All completed cable shall be subjected to the following voltage tests.

The voltage shall be applied between conductors and between each conductor
and the sheath which shall be earthed.

The test shall be at room temperature with an alternating voltage having a
frequency in the range 40 Hz t5 62 Hz. 1ts wave form shall approximate to a sine
curve and have both half cycles reasonably alike. The vaiue of the applied
voitage shall be as shown in Table 1. The voltage shall be increased gradually
and maintained at the full value for 5 min without breakdown of the
insulation.

* BS 6360, * Copper conductors in insulated cables and cords ",
T B% 6791, ' Aluminijum conductors in insulated cables *.
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TABLE 1. TEST VOLTAGE ON COMPLETED CABLE AT WORKS

Alternating test voltage (r.m.s.)

Single-core, and
d;\s/'o;:‘:ﬁ; ; Belted cables screencd cables

Between any Between any
conductor conductor
ard sheath and sheath

Between
conduclors

v v v

6001000
1900/3300 10000 5800 6 000
3800/6600 17 000

6350711 000
870015 000
12 700/22 000

19 000/33 000

24, DIELECTRIC POWER FACTOR/YOLTAGE TEST

‘This test is applicable only to 19 000/33 000 V cables and shall be made befose the
voltage test in Clause 23 with alternating voltage having a frequency in the range
40 Hz 10 62 Hz. Its wave form shall approximate to a sine curve and have both
half cycles reasonably alike.

The power factor of the insulation shall be measured at ambicnt temperature,
as deseribed below. If the measurements are made at a temperature below 20°C,
the results shall be corrected to 20°C, either by subtracting from the measured
value 2% of this value per degree Celsius of the differcnce between the test
temperature and 20°C, or by the use of a correction curve appropriate to the
insulant, if agrcement on such a curve has been reached between the purchaser
and the manufacturer. No correction shall be made if the test temperature is 20°C
or greater,

The test shall be made at 0-5, 1-25 and 2-0 times £, i.e., 95 KV, 24 kV and
38 kv.

The test voltage shall be applied Letween each conductor in turn and the
other conductors connected to the sheath, The measurements shall be made with
a Schering bridge, using a loss free capacitor as standard.
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The value of power-factor of diclectric loss determined by the test at @5
times E, shall not exceed the appropriate value in Table 2.

The difference in power factor between 0-5 and 125 times E, and between
1-:25 and 2-0 times E, shall not exceed the appropriate value specified in Table 2.

TABLE 2. DIELECTRIC POWER FACTOR OF 19 000/33000 V CABLES

4

Maximum difference in power factor
Maximum power between:

Type of insulation factor at 0-5 times
Eo at 20°C

05 and 1:25 125 and 20
times Ep times Eq

Mass-impregnated - 0-0005 0-001

Mass-impregnated
non-draining - 0-003

25, ELECTRICAL TESTS ON EXTRUDED PVC OVERSHEATHS

25.1 Spark test. Extruded PVC oversheaths shall be spatk lested in
accordance with the requirements of BS 5099*.

25.2 Voltage test, d.c. When the extruded PVC oversheath is provided with an
outer coating of graphite (see 17.1 and 18.2) it shall be tested by the application
of a d.c. voltage between the metal sheath or armour and the graphite coating
for a period of one minute, The voltage applied shall be equal to 8 kV per mm of
thickness of oversheath as given in the appropriate table subject to a maximum
of 25kV.,

26, THICKNESS MEASUREMENTS

'The measurement of thicknesses of cable components, (specified in Clauses 27,
28 and 29), shall be made on samples taken not less than 200 mm from the cnd
of a factory length. These measurements shall be taken as rcquired by the
purchaser or, if not so required, on random samples taken by the manufacturer.

*BS 5099, *Spark testing of cleetric cables,
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27. MEASUREMENT OF INSULATION THICKNESS

‘For cables of voltage rating up to and including 12 700/22 000, the
measurement of the insulation thickness, to check compliance with Clause 11,
shall be made on a sample not more.than 150 mm long, and shall be
determined by bunching together the individual paper tapes removed from
the finished cable without removal of surplus compound, and by measuring
the total thickness by a deadweight (dial) micrometer having the character-
istics given below, All the tapes which make up the insulation shall be
included in the measurement. If necessary the insulation may be separated
into a few groups to obtain a satisfactory measurement. The thickness of
all the groups shall be added to obtain the total thickness. The total
thickness shall no: fall below the minimum value specified in Tables 4 to
25. :

The faces of the micrometer shall be cleaned before each measurement.

The micrometer shall be capable of measuring the thickness with an
error not greater then & 0-006 mm. The pressure foot shall have a diameter of
not less than 6 mm and not greater than 8 mm. The pressure applied shall
be 350 kN/m** £ 5 %. The faces shall be concentric and parallel to within
0-003 mm over the range of travel.

For cables of 19 000/33 000 V, a sample not more than 150 mm long
shall be dismantled until the dielectric screening tapes are removed. The
diameter of the core in this condition shall be measured by means of a
diameter measuring tape, having scale divisions not exceeding 0-5 mm. The
measurements shall be taken at 50 mm and 100 mm from one end of the
sample.

. e -,
The insulation shall then be removed until the conductor screen is
exposed and the diameter over the conducior screen shall be measured at

the same points with the diameter measuring tape.

The insulation thickness at each point of measurement shall be ealculated
by halving the diflference belween the two diameters at each position. The
lowest value recorded shall not fall below the thickness specified in Tables
26, 27 and 28. '



http://www.avadocuments.com/doc/bs-6480-1-1969
http://www.avadocuments.com/doc/bs-6480-1-1969

