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Foreword

This British Standard has been prepared by Subcommittee GEL/20/2. It is one of three
parts of a full technical revision of BS 4553:1992, which is withdrawn.

BS 4553-1 spec1f1es the range of PVC insulated split concentric cables originally

incorporated in BS 4553:1992. In addition, the standard now contains the option of

anlid al aira 1
solid aluminium conductors or stranded copper conductors, as well as the option of
a

using a separate extruded bedding to build up the core to a diameter suitable for
applying the split concentric layer.
BS 4553-2 eyecmes a similar range of split concentric cables but which have

no - 2 e ~ -~ s - s
DD 400 SPECLIES d SHItlal rdilge O U COLICCETIUT Ouv Wil fiave
thermosetting insulation and non-halogenated sheaths and a low emission of smoke

ion. Attention is drawn to the certification services of the British Approvals
Qarvies for Cahles (RASEOY) Theee services i e

Service for Cables (BASEC)'). These services includ

BASEC certification trade marks as independent assurance that cables or cords have
been designed and manufactured to appropriate British Standards.

Leii=llls 2 manuiacturers

g
o]
]

Annexes D, B, F and G are normative. Annexes A, B, C, H and I are informative.
A British Standard does not purport to include all necessary provisions of a contract.
U,..A.... AF Dwiticalh Chanmdanda ana nacnnancaihla far thalr sarmeant annlicatinn

TS O DIIGSn ouanaaras aie ICOPUILISIVIT 1UL WICH CULITUL apypiialiviL.

Compliance with a British Standard does not of itself confer immunity
from legai obiigations.

Summary of pages

It B coann mond A mamnanat oo 0 Bt aecraze o imad P 3 i
This document comprises a front cover, an inside front covey, pages i and ii, pages 1
to 10, an inside back cover and a back cover.

1) British Approvals Service for Cables, Silbury Court, 360 Silbury Boulevard, Milton Keynes, MKY 2AF.

1=
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BS 4553-1:1998

1 Scope
This British Standard specifies requirements for

rtian anAd flrrac math Ao ~AF facd £
LUllDIJL ucCuon ana HIVED LUTUIVUD Ul LTDL 1UL
PVC-insulated single-phase split concentric cables for
operation on an earthed neutral s ystem
voltages up to and including 1 OOO between phases
and 600 V to earth.
The cables specified in this part of BS
central phase conductor insulated with P

concentric layer comprising bare copper wires (earth
continuity conductor) and copper wires covered with
extruded polymer (neutral conductor). The cables
are intended for use in fixed instaiiations in

milar annlicatinn
simuar ayyxu,au;uua

They are suitable for use in situations where the
combination of ambient temperature and
temperature rise due to loading current results in a
conductor temperature not exceeding 70 °C, and for

a mavimnm chart_civenit candnctor tomnoratnira
& MaXamum SAort-Circull ConQucLor LWCHLPTLGuLULT

of 160 °C.
Guidance concerning selection, installation and
usage is given in annexes A, B, and J respectively.
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2 Normative references

The following normative documents contain
provisions which, through reference in this text,

conchitiite nrovigione of this nart of thic Britich
COLSURLE PIOVISIONS U1 wilS palt U1 ulls SIiusn

Standard. For dated references, subsequent
amendments to, or revisions of, any of these
publications do not apply. For undated references,

PRSERR. £ a1

the latest edition of the puDucauon referred to

anplies.
AP

BS 4066-1, Tests on electric cables under fire

ECLTLC CROes ey jire

condztwns Part 1: Method of test on a single
vertical insulated wire or cable.

BS 4727-2-08, Glossary of electrotechnical, power,
telecommunication, eiecironics, iighiing and coiour

torme — Pnat 2- Torme nasrticralar ta moinor
VO riny A WU AW XTI t’w’ LU RARLE l’uw(ll

engineering — Group 08: Electric cables.

BS 5099, Specification for spark testing of electric
cables.

BS 6360, Specification for conductors in insulated
cables and cords.

noroarr a1

BS 7655-3. 1, bpec?,]wanon JO”' znsul,anng and
sheathing materigls for cables — Part 3: PVC

rolwavurny el lOY dles JUT LGS Pt/ i YN

insulating and sheathmg materials for cables —
Section 3.1: Harmonized types.

BS 7655-4.1, Specification for insulating and
sheathing materials for cables — Part 4: PV
sheathing compound — Section 4.1: Harmonized
types.

BS EN 60811-1-1, Insulating and sheathing
materials of electric cables. Common test
‘methods — Part 1: General applwatwn —
Section 1-1: Measuremeni of thickness and ov
dimensions. Tests Sfor determini

LLTIETRB TR, L8868 CCTTIVOILLTY ol el

properties.

BS EN 60811-1-2:1995, Insulating and sheathing
materials of electric cables. Common test
methods — Part I: G’enemi application —

anfnnm 1_.2e Thosvnnl rmrsniosnc vmothnde
ction 1-2: Thermal QGEING mMenioas.

3 Definitions
For the purposes of this British Standard the terms
and definitions given in BS 4727-2-08 apply, together

with the 1uuuwu15

3.1

rated voltage Uy

nominal power-frequency voltage between phase
conductor and earth, for which the cable is suitable
3.2

rated voltage U

nominal power-frequency voltage between phase
conductors for which the cable is suitable

mawvimnm vnltaga 77

pric > SE1iqivity vvluasc Um

iy crtotainadd TuoaTeraw Y O, VIR

1L LU > LAlIlCU PpUWCL-11 ucIiily vouilagc
between phase conductors for which the cable is
suitable

9 A

LY 2% 3

nominal vaiiie

value by which a quaniity is designated and which is
often used in taul

WOYTE  In thic gtandand masminal onlbac vcsalle gics was + olss

NOTE I this standard, nominal values usually give rise to values
to be checked by measurements taki g into account specified
tolerances.

3.5
approximate value
value which is only indicative

NOTE In this standard, values described as approximate do not
constitute requirements to be checked by measurement.

3.6
type tests (symbol T)

tests required to be made 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

7y

NOTE 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 material, design or type of manufacturing process which
might change the performance characteristics.

3.7

sample tests (symbol S)

tests made on samples of completed cable, or
components taken from a completed cable, adequate
to verify that the finished product meets the design

nnrificatinng
Dyc\.ul\,aulvlw
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tests made on all production lengths to demonstraie
thair intaarity
their integrity

tests after instailation
tests intended to demonstrate the mtegnty of the

malila and o aamncoariacs oo inatallad

caple anda Its aCCessorices as Hidstauc

T and IT asmvaces T M7

Ug alua v, c)&plt:bbt:u in the form vy

The rated voliage recognized for the purposes of this
standard is 600/1 000 V.

NOTE Guidance on the selection and operation of cables is given
in annex A.

5 Phase conductor

The phase conductor shall be either annealed copper
or solid aluminium, as given in Tables 3 or 4, and

shall conform to the reqmrememb detailed in

Table 1 and to BS 6260.

requlrements of BS 6360 for tal coated
conductors.

The phase conductor shall be either circular or
circular compacted stranded copper (class 2), or
circular solid aluminium (class 1), as specified in
Tables 3 or 4.
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value given in Tables 3 or 4, as appropriate, and the
smallest of the measured values shall not fall below
the value given in Tables 3 or 4, as appropriate, by

s 10O

more than 10 % + 0.1 mm.

6.3 Spark testing of insulation
The core insulation shall conform to the

| TR N _A: 3

requlrements for Spark tesung spec

RS
5000 when tested in accordance with the a.c. or

d.c. test methods specified in that standard. The
voltage levels shall be determined by reference to
the value of insulation thickness given in

Tables 3 or 4.
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7.1 General

The phase core shall be identified by the colour red
either throughout the insulation or on its external
surface.

Conformity shall be checked by visual examination.
7.2 Clarity and durability

The colour used for core identification shall be
clearly identifiable and durable such that it cannot
be removed when rubbed 10 times with a piece of
cotton wool or cloth soaked in water.

8 Bedding

NOTE In order to fit the layer of concentric wires around the
core, the diameter of the core may be built up by applying an
extruded layer of bedding material. As an alternative to applying a
separate bedding, the insulation thickness may be increased

appropriately such that the concentric wires fit around the
insulated care.

Any bedding shall be an extruded polymeric

comp‘c;lixila,v which, when tested in accordance with
BS EN 60811-1-1, shall have a tensile strength of not
less than 4 N/mm¢ and an elongation at break of not

A s

iess than 50 %.

The manufacturer shail, where necessary, appiy a
suitable tape under the extruded bedding or, in the
absence of a bedding, over the insulation

It shall be possible to remove the bedding without
damaging the insulation of the core

9.1 Neutral conductor

The neutral conductor shall be manufactured from
plain annealed solid copper wires. The nurmber of

........ wagigtanaa nf tha nantral saon

A+
wires and the resistance of the neutral cor nductor.

Ul’
when measured in accordance with 16.2. shall

a1y Hicasidl Carddal 1LE) 190~ Lall

conform to the values given in Tables 3 or 4.

To distinguish the neutral conductor from the earth
continuity conductor, each wire shall be covered by
extrusion with a black polymeric compound to a
diameter approximately the same as that of the
individual wires in the earth continuity conductor.
The extruded polymeric compound, when tested in

=rith DQ TN 2NR11_.1.1 ghall hava o
-1, Siidi Nave a

i_;ep_sﬂe strengfh of not less than 4 N/mm?2 and an

elongation at break of not less than 50 %.
NOTE The covering should not be regarded as insulation.

The earth continuity conductor shall be
nanufactured from baxi plain annealed solid copper

es and the resistance of the
earth continuity conductor when measured in
accordance with 16.2, shall conform to the values
given in Tables 3 or 4.

© BSI 1998
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aonrommatelv the same diameter as the individual
bare wires forming the earth continuity conductor.

9.4 Application of concentric layer

The concentric layer shall be applied with either a
right hand or left hand direction of lay. The wires
forming the neutral conductor and earth continuity
conductor shall be applied in individual groups over

PR DIPTSR, Ty

the insulation or ueuumg with stri mg bepardwm

e an extruded laver of PVC

compound conforming to the requirements for
TM 1 material specified in BS 76556-4.1.

NOTE Oversheaths are normally black, but colours other than
black may be provided by agreement between the manufacturer
and purchaser, suhject to their suitahility for the particular
exposure conditions under which the cables are to be used.

11.2 Thickness of oversheath

The minimum thickness of the oversheath, when
measured in accordance with annex D, shall not fall
below the value given in Tables 3 or 4, as

1m0/

appropriate, by an amount more than 15 % + 0.1 mm.
11.3 Spark testing of oversheath
The oversheath shall conform to the requirements

%
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for spark testing specified in BS 5099 when tested in
accordance with a.c. or d.c. test methods specified in
that standard

British Standard shall be I legibly marked with the

Element Example of marking
a) Electric cable ELECTRIC CABLE
b) Voltage designation 600/1 000 V

¢) British Standard number BS 4553-1

d) Manufacturer’s

identification XYZ

e) Number of cores, type e am e oe

and nominal area of phase/ 1 ~ 99/99/49
neutral/earth conductors 1 X 25/16/16 AL

NOTE 1 If there are no letters after the size, this indicates that
the phase conductor is copper.

1 cables conforming to this

The marking of the items a) to
ey ) 1o

200 IRl X2y U1 uic

embossing or indenting on the ¢

u

Far cables with tabulated approximate overall
diameters greater than 15 mm, items a), b) and c)
shall appear, in any sequence that is deemed neither
to confuse nor conflict, on two or more primary

lines along the axis of the cables, approximateiy

equally spaced around the circumference of the
cable

Items d) and e} shall appear either on one of the
primary lines, or on a secondary line or lines, in any
sequence that is deemed elthe to confuse nor
conflict

NOTE 2 Items d) and e) need not both appear on the same line.

For cables with tabulated approximate overall
diameters up to and includi.ng 15 mm, the elements
of the marking shall be disposed as for cables of

+h ],
greater than 15 mm diameter except that the markin

jvet
for items a), b) and ¢) shall appear on o
/ ¢ ol

CIllS 185 "2 &4

primary hnes.

The letters and figures shall consist of upright block
characters with a minimum height of 3 mm.

The distance between the end of one element of
marking and the beginning of the next identical
element of marking shall be not greater than 550 mm
for items a), b) and ¢) and not greater than 1 100 mm

nwne o)

Few tavna A)
IUL ILCALLS U} adlt T ).

12.Z Identification of year of manufacture

A me of identifying the year of manufacture shall
be prowded throughout the length of cabie, either by
marking or by an identification thread

If the identification is by internal marking, th

If the identification is by marking on the surface, the
maximum distance between marks shall be not
greater than 1 100 mm.

12.3 The mark of an approval organization

If the mark of an approval organization is used it
shall be provided throughout the length of the cable,
either on the surface or as an identification thread.

If the mark is applied to the surface of the cable, it
shall be in the Iorm of symboi(s) specified by th

+h A ootz A.nLnn S~

nd the @
Q

E
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Any additional marking shall be throughout the
b Af tha ~nhla and chall he oithar an the

1~
ITHRUL V1 Ul Lvaulcy atlu ahu..u. OC SHNer on ine

1nal surface of the cable, or by means of a tape
or thread within the cable, or by a combination of
these methods.

Such marking, however made, shall be repeated at
intervals not exceeding 1 100 mm.

If the additional marking is applied to the surface of
the cable, it shall not be such as to render illegible
the markings specified in 12.1 to 12.3.

e

(‘D
:'D

13 End sealing
Before dispatch, the manufacturer shall cap the ends

of the cable in order to form a seal to prevent the
ingress of waier during transportation and storage.

14 Scheduie of tests

The tests to be performed on cables spec1ﬁed in this
standard shaii be as scheduied in Tabie 1, which

refers to the zeie‘v'arxt clauses of the standard
pecifying the requirements and to the anpropriate

test methods as well
which apphes, ie.T,SorR (as defined in clause 3).

NOTE Table 1 also indicates which tests relate to complete cable,
and which relate to components.

15 Test conditions

156.1 Ambient temperature

Tests shall be performed at an ambient temperature
of (20 % 15) °C unless otherwise specified in the
details for the particular test.

15.2 Frequency and waveform of power
frequency test voltages

Unless otherwise specified in the particular test, the
frequency of the alternating voltages shall be in the
range of 49 Hz to 61 Hz. The waveform shall be
substantiaily sinusoidai.

410 T A% __ o4 A
16 Routine tests
16.1 General

Routine tests shall be performed as indicated in
Table 1 by the symbol R.

NOTE Those requlrements for which routine testing is specxﬂed,
aIlu Wan are not IU.I.ly LUVCIB(] Uy Ed.luﬂl leubtb, are UCIA-II':U

in 16.2, 16.3 and 16.4

16.2 Conductor resistance

The d.c. resistances of the central phase, covered
neutral and bare earth continuity conductors shall be
measured, and when corrected to 20 °C in

ac-c_or&ance with BS 6360, shall be not greater than
the values given in Tables 3 or 4.

16.3 Voltage tests on completed cables

When the completed cable is tested in accordance
with annex E, the insulation and neutral covering
shall not break down.

16.4 Insulation resistance
When the completed cable is tested in accordance

with annex F, the insulation resistance shall be not
less than 5 M{)/1 000 m at 20 °C.

17 Sample tests

AP Ry
17.1 Gener
Sample tests shall be performed as indicated in
Table 1 by the symbol S
NOTE

Those requirements for which sample testing is specified,

and which are not fully covered by earlier clauses, are detaﬂed
in 17.2.

17.2 Flame propagation on single cable

The finished cable shall conform to the requirements
of BS 4066-1.

18.1 General
Type tests shall be performed as indicated in
Table 1 by the symbol T (see also annex H).

NOTE Those requirements for which type testing is specified,
and which are not fully covered by earlier clauses, are detailed
in 18.2.

18.2 Compatibility

When a sample of complete cable is aged in
accordance with G.2, the insulation and oversheat
shall conform to the requirements given in Ta

8
In addition, at the end of the test period in th

the blotting paper shall be free of stains.

© BSI 1998
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Table 1 — Schedule of tests
Test Reguirement Test method Category
given in
clause

Tests on components
Phase conductor material and construction | 5 BS 6360 S
Insulation:

material 6.1 BS 7655-3.1 T

thickness 6.2 Annex D S

spark test 6.3 BS 5099 R
Core identification:

colour 7.1 Visual examination R

durability 7.2 7.2 R
Bedding:

material 8 BS EN 60811-1-1 T
Concenitric layer:

neutral conducior 5.1 Visual examination R

neutrai covering materiai 9.1 BS EN 60811-1-1 T

earth continuity conductor 9.2 Visual examination R

application 94 Visual examination R
Binders:

application 10 Visual examination R
Oversheath:

material 11.1 BS 76554.1 T

thickness 11.2 Annex D S

spark test 11.3 BS 5099 R
Tests on complete cables
Concentric construction 8 and 10 Visual examination S
Cable markings 12 Visual examination and measurement | R
Phase conductor resistance 16.2 BS 6360 R
Neutral conductor resistance 16.2 BS 6360 R
Earth continuity conductor resistance 16.2 BS 6360 R
Voltage tests 16.3 Annex E R
Insulation resistance 16.4 Annex F R
Test under fire conditions:

flame propagation on single cable | 17.2 BS 4066-1 S
Compatibility test 18.2 Annex G and T

BS EN 60811-1-1 and BS EN 60811-1-2

NOTE Tests classified as sample (S) or routine (R) may be required as part of a type approval scheme.

© BSI 1998




Component Test Bequirement
Tii TM 1

Insulation Minimum tensile strength (N/mm?) 2.5 —
Minimum percentage elongation at break 125 —_
Maximwum percentage variation? of tensile strength 20 —_
Maximum percentage variation® of elongation at break 20 —

Oversheath Minimum tensile strength (N/mm?) — 12,5
Minimum percentage elongation at break — 125
Maximum perceniage variation® of tensile sirength — 20
Maximum percentage variation® of elongation at break — 20

a The variation is the difference between the respective values obtained prior to and after heat treatment expressed as a percentage of

P S
ue wrmer.

Table 3 — 60071 000 V PVC-insulated single-phase split concentric cables with stranded copper
phase conductors

Phase Thickness Concentric conductors | Thickness | Approximate| Maximum d.c. conductor resistance
conductor of of overall per 1000 m of cable at 20 °C
ingulation oversheath diameter
Nominal on gh(;atse Number and Phase Neutral Earth
area® conductor | ,pproximate diameter of continuity
wires conductor
Neutral Earth
continuity
4 6.8 7/0.85 3/1.35 14 0.8 461 4.8 4.8
6 0.8 7/1.04 4/1.563 14 i1.2 3.08 3.2 3.2
10 1.0 7/1.35 4/1.78 14 12.6 1.83 1.9 1.9
16 7/1.70 4/2.25 14 15.0 115 1.2 1.2
25 1.2 11/1.70 4/2.25 1.5 18.3 0.727 0.76 1.2
35 1.2 15/1.70 6/2.25 1.6 23.2 0.524 0.55 0.76
2 Circular stranded or compacted circular (class 2)

Table 4 — 600/1 000 V PVC-insulated single-phase split concentric cables with solid aluminium
phase conductors

Phase Thickness Concentric conductors Thickness | Approximate| Maximum d.c. conductor resistance
conductor of of overall per 1000 m of cable at 20°C
insulation oversheath | diameter
Nominal on 1_)ha‘se Number and approximate Phase Neutral Earth
area? conductor diameter of wires continuity
Neutral Earth conductor
continuity
mm? mm mm mm i mam Q 4 O
i0 1.0 7/1.04 4/1.53 i4 11.6 3.08 3.2 3.2
16 1.0 7/1.35 4/1.78 14 13.0 191 i.9 i.8
26 1.2 7/1.70 4/2.25 1.4 15.6 1.20 1.2 1.2
35 1.2 11/1.70 4/2.25 1.5 184 0.868 0.76 1.2

8 Circular solid (class 1)

6 © BSI 1998
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Annex A (informative)
Recommendations for the selection and
operaﬁon of cables

The cables specified in this standard are designed to
be installed in aiv, or for burial in free draining soil

conditions.

Where the cables are to be laid in anv other

A 21z Gavy

environment, reference should be made to the cable
manufacturer.

A 2 Voltage r
LmEE=m Y RARRSDO

ﬁ- an

ara ratad at
alC fawcl au

Tha cahloa enaci
TR

600/1 000 V.
The rated voltage of the cable for a given application
should be suitable for the operating conditions in the
system in which the cable is used. To facilitate the
selection of the cable, systems are divided into three
categories as follows:

a) Category A

This category comprises those systems in which any

phase conductor that comes into contact with earth

O an anwil e Baadnae To Ao naan o . |

Ul dll Tailudl CulluucwiL 1d ulbk,ululct..wu llUlll ulc
gustem within 1 min

Sy=suoall (1118 Ry 440148

in thic atandard
LD $JUCAR § “

LW

Th ; +h crataina werhiah i dan
1S categ"'y COIMPIiSEs Wi0Se SySieiisS Wi, unaer
fault conditions, are operated for a short with

AALIONS, are vr crals or or

fanuh short h
one phase earthed. This penod accordmg to
TEC 60183, should not exceed 1 h. The total duration
of earth faults in any year should not exceed 125 h.

¢) Category C
This category comprises all systems which do not
fall into categories A or B.

NOTE It should be realized that, in a system where an earth

fault is not automatically and promptly isolated, the extra stresses

on the insulation of cables during the earth fault reduce the life of
the cables to a certain degree. If the system is expected to be

Opmawu mi.uy often with a permanent earth Iau, it may be
advisable to classify the system into a higher category.

The cables specified in this standard are only
suitable for use in category A systems.

The maximum values of the system voltages U/ and Uy,
for these cables are 1.0 kV and 1.2 kV respectively.

The maximum sustained system voltage, Uy, is the
highest voltage between phases that can be sustained
under normal operating conditions at any time and at
antr naint in tha aredarmm T aenhidan fnanod b cralingn
dlly PULLLL UL WIC SYODUWCILL 1L TALCIUUCS LLAlidbIcly VUll;déC
vanahnnq due, for mmmnlp to hnhfnmﬂ impulses, fanl

Vel IALI00S, QUG 101 SRRPNRASCS, awt

condmons and rapid dlsconnectlon of loads.

erence should be made to the manufacturer’s
publications to obtain the current ratings of the

Annex B (informative)
Recommendations for installation of

L] A K LA
Cables should be installed and used in association with
other mn'nme it in acco rd dance with BS 7671 and/or the

NOTE In counmes outSIde the UK, correspondmg national
regulations may apply.
In special environments, the approprial;e regu]ations

Pps P Sy D ~==1 JIp,

dllU. coaes UJ. praciuce bllUU.lu UE Ul)sen/eu

B.2Z Minimum temperature during installation
1t is recommended that the cables speciﬁed in this
standard be installed only when both the cable and
ambient temperatures are above 0 °C and have been so

for the anvmus 24 h ere spem;ﬂ precau utions

T WI
have been taken to mamtam the cable above this
temperature.

B.3 Minimum installation radius

None of the cables specified in this standard should be
bent during installation to a radius smaller than eight
times the overall diameter given in Tables 3 and 4.

B.4 Prevention of moisture ingress

Care should be exercised during installation to avoid
any damage to cable coverings. This is important in
wet or other aggressive environments. The protective

FNOpS NP, P- RRNNPE N L S PR DU IS T,

Ld:p SLHOWU 11U UC ICIIIUVCU 1IOIn l:IlU enas o1 tne Ldl)ie
until lmmnrhnfn]v nrlnr to termination or iginting

1ation or jointing.
When the caps have been removed the unprotected
ends of the cable should not be exposed to moisture.

The possibility of damage to moisture seals during
handling and installation or during storage of the cable
should be borne in mind. Where such damage may

Thnvra Amarismand 4l annlo o Lo o

Pa |
1avVe ULLULITU, UWIC SEAld SIIVWU DE HISpPpeC

,3“

nrov1de an effectlve seal to nrevent mmsture gaining
access to the conductor ferrules and connections. The
filling compound should be compatible with the
matenals ot the cable components with which it comes

£

be taken of the p()UI]Ilg

raonlting fraom
Ures reswutng irom

exo'rhenrmc reaction.

Compound filling is not necessary for terminations,
provided that adequate clearances are maintained
between phases and between eech phase and earth.

The minimum clearances shouid be related to the

P YN Py Tany . B |

VOILAgEEC an u Carcgory o1 ayawula d.[l(.l CllV].lUlllllCIlLd.l

conditions. Guidance on minimum clearances can be

obtained from the appropriate standards for
equipment.

Where the required clearances cannot be achieved, it is
necessary to provide some other effective means of
insulation.

© BSI 1998
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D.D l.eSl'.S alter mstauauon
A voltage test afier instaliation is not a requirement of

this standard, but if a test is made it should be
performed with direct current, as follows

il IR W eC

™
The voltage should be increased gra

value of 3500V d.c. and mamtamed continuously

for 15 min. The test should be made between phase
conductor and the concentric conductors, the neutral
and earth conductors being connected together.

No breakdown should occur.

This test voltage is intended for cables immediately

after mstallanon and not for cables that have been m

L1 l,t',bullg is lcqu.ucu after cables have been

e
regardless of service duration, the

gradnally to the full

SAciuiaaly VO Wl

td

manufacturer should be consulted for the appropriate
test conditions, which depend on the individual
circumstances.

Anmnex C (informative)

. .
Information to be provided with enquiry
N avdar

Wi viwuvi

. WYt e e e dtnen ~lmalAd Than Aiwroa wxrr ~n

The following information should be given with an

e) whether cab

natantially onn'rmni‘ 70 O
agst

_____

Annex D (normative)
Measurement of thickness
D.1 Sampling

For measurements of the thickness of insulation and
oversheath listed in Table 1, take a sample from one
end of each drum 1engm of cabie selected for the test,

JE TYRPRp Ai . 1ffas
UiSCaraiiig any p portion which may have suffered
damage.

camage

D.Z Test procedure
Make measurements for thickness of insulation and

. VS TRLYL R S ot il Aacammhiad i

oversheath either by the method described in
BS EN 80811-1-1 or by use of a calibrated hand lens o

micrometer. In case of dlSpl;U;, mu;"t..‘r‘l‘:;q;;f);lent
specified in BS EN 60811-1-1.

o thiclmess from several

TINIGNE an average WCKNEss rom severa:
1er

If any of the tlucknesses measured does not conform
to 6.2 and 11.2, check two further samples in respect
of the non-conforming dimensions. If both of the
further pieces meet the specified requirements, the

cable is deemed to conform, but if either does not

moaat tha ran
meet wic 1\,\1ulrement$ the cable is

‘:..
97

eemed not to

AL W2

Voltage tests on compieted cables

Earth all the wires that comprise the concentric layer.

Apply a test voltage of 3.5 KV rm.s between the central
4+h A Asnn, Tatraw

pua.ac conductor and the concentric layer. Perform the
test at room temperature increasing the voltage

Du G LAl WAl la S wlic

gradually and maintaining it for 5 min at the fu]l value
specified.

After completion of this test, perform an additional test
by applying a voltage of 500 V d.c. for 1 min between
the bare earth continuity wires and the covered neutral

wires in the concentric neutral 1¢yer

Annex F (normative)
Insulation resistance test

After completion of the voltage test given in 16.3,
measure the insulation resistance between the central
phase conductor and all the wires comprising the
concentric Iayer after applying a minimum voltage

e mnn Yy a3

of 500 V d.c. for 1 min.

Annex G (normauve )
Compatibility test
G.1 General

Thig test is intended to demonstrate that the insulati

2IUs (€80 Is HINeNCeS A eI AY 1€ Msulano

and oversheath are not likely to deteriorate due to
contact with the other components in the cable.

G2 Tagt method

Age the samnle for 7 rlave at fm + 9\ °C in an air aven

“‘6 wiT Oy 1

in accordance with 8.1 4 of BS EN 60811-1-2.

PI_," e a sheet of clean white blotting paper under each

iniaitesh =B e

test piece in the oven to detect any exudation which
may drip from the cable.

After completion of the ageing test, measure the tensile
slxength and the elongation at break for insulation and

AT AN

sheath in accordance with BS EN 6081i-1-1

© BSI 1998
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Notes on type tests

H.1 General

Type tests, after they have been completed, need not
be repeated unless changes have been made that affect
conformity to the test requirements. This means that
type tests should not norma'lly be required on cables

R 1 72 11 | I e e oty s S it demney daade

for individual contracts provided that such type tests
have a]rnndv been Successﬁﬂlv nnrf'om ed b hv the
manufacturer.

H.2 to H.4 give guidance as to the amount of type

testing that may reasonably be required.

-
H.2 Sample selection for type tests

3 3 Yoy y Tt +. 1 At ahl
Table 1 indicates which tests relate to complete cable
and which relate to components,
Type tests for components may be performed on any

one cable sample,

NOTE The results of these type tests are not determined by the
cable size or construction.

For the type tests on finished cable, conformity to the
requjrements can be confirmed for the complebe range

of cables in this standard by selecting sampies for test
as follows:

follows:
anter Ana garmnla ~F

— aniy one sampi€ o1

conductor: nlu

=
— anv nne eamnl
any one sampu

conductor.
In addition, where manufacturers wish to demonstrate
conformity to this standard, the cable samples should
be subjected to full dimensional checks and to all

other sample (S) and routine (R) tests given in Table 1.
H.3 Type tests

H.3.1 Compatibility test (sece 18.2)
One test should be performed on each sample selected.

o
Q
=Y
o
D
>
43
D
A
]
3

The test referred to in H.3 assumes that the maierials
&S CONSISWENL WirCUSaouL tue M“lg% Gf bables fGi"
e Con

formity onfirmed. Where a change

ocaus, it is neces sary include additional testing to
ensure that such changes are adequately examined.

H.5 Evidence of type testing
A certificate of tvn

of a competent wimes;m ‘body; or a properly
authorized report by the manufacturer giving the test
results, should be acceptable as evidence of type
testing.

When evidence of type testing is required this should

Vo obmd~ PRTEEE, . S —

be stated at the cenguiry bldgt! Because of ihe p()b&l[)le

variations in cable designs it should not be assumed

that full type test information will be available for the
size and type of cable of a particular enquiry.

test signed hv the rpnrnaonfaf; e

Guide to use
J.1 Aim

The aim of this annex is to inform users of
characteristics and limitations of electric cables and
thereby to minimize their misuse.

It is assumed that the design of installations and the
specification, purchase and installation of cables
specmea m mls British btanaara is entrusted to

J.2.1 The products specified in this British Standard
are intended to be used for the supply of electrical
Aoty 13 ot wmdad era e s 2 AR amd a4l o a LT
CllCLsy Up W Ui ralu vullkage liulidied Uil ulie canie.

A.2 classifies the voltage rating of cables manufactured

LESET 1AW s L1 CALes MGl

in accordance with this specification. This rating
should not be exceeded.

J.2.2 These cabl

S use
nominal power frequency range of 40 Hz

a) th capability of the cable to withstand the wo

the hility of the cable o withs
anticipated fault condition of the system;
b) the earth loop impedance;

c) the operating characteristics

eqmpment

d) the voltage drop requirements during normal load
or motor starting conditions.

=
=3
6]
[w]

J24 The nnemhln effects of trancient gvers vnlfqm:e

should be recogmzed as they can be emmental to
cables.

3.1 Reasonabie protection, propn’ate to the choice

P P . 1] ah Al d Tan
Eintertl LUll\.lJblUllb, Slivuiu pe
l\.

ies specified in this British Standard contain

e o +h i £ rtaamnal £
a.ud When exposed to the effects of external fire
d 1

V e harmful smoke and f"nmeq7 and where
bundled together may propagate fire. When
circumstances dictate, consideration may be given to

the use of cables in accordance with BS 4553-3.

J.3.3 Cables may be harmed by exposure to corrosive
products or solvent substances, especially petroleum
based chemicals or their vapours.

J.3.4 Special precautions are required when cables
are to be installed in areas classified as hazardous, and
reference should be made to BS EN 60079-14.

© BSI 1998
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temperature ambient condmons or there isa
possibility of higher soil thermal resistivity, the current
carrying capacity will be reduced.

J.3.7 The standard sheathing compounds supplied on
these cables do not provide protection against damage
by rodents, termites, etc.

J.3.8 Loaded cables may have surface temperatures
which require protection against accidental contact.

J.4 Installation

1 il Uddilags W wit Laus
installation.
O B B », IR LRy Iy . g EIes SRRy e e ~
J§.4.2 Exceeding the manufacturer’s recommended
maximum pulling tensions may result in damage to the
cable.

@ T ~Anllac nsn +n ha ttmcdallad 3 A
J.4.3 If cables are to be installed in ducts, reference
should be made to the cable manufacturer for a duct

jointing and filling compounds

chemically compatible with the
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degigned for fixed in llati
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Repeated over-voltage testing can lead to

xcessive heat is involved;

J.5.1 Cable drums shouid be regularly inspected
during storagde to assess their physical condition.
J.5.2 Battens, where applied, should not be removed
from drums until the cable is about to be instailed.

J.5.3 When handling drums, reasonable precautions
should be taken to avoid injury. Due regard should be

pam to the welgnt method and direction of roiling,

lifting, protruding nails and splinters.

J.5.4 Care should be taken to avoid deterioration of
the drums or their becoming a hazard to the general
p‘lib}i\..

J.5.5 The cable manufacturer should be consuited for

PR R R, | LRSS g Iy DIy

detailed gulaance as to the safe Ild.[lu.u[lg 01 capie

J.6 Scrap cable incineration

Incineration of scrap cable should only be undertaken
by a licensed contractor. The Environment Agency

alhhmesl A Taa aeda WYY
should be contacted for further information.

hoTalh nl N el reanansearcetnio o Y
BS EN 60075-14, Electrical apparatus for explosive gos
atmospheres — Port 14: Electrical installation in

hazardous areas (other than mines).
TEC 60183, Guide to the selection of high-voltage
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independent national body responsible for preparing British Standards. It
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British Standards are updated by amendment or revisior. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
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would be grateful if anyone finding an inaccuracy or ambiguity while using this
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British Standard would inform the Secretary of the technical commitiee responsible

the identity of which can be found on the inside front cover. Tel: 0181 996 9000.
Fax: 0181 996 7400.
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BSI offers members an individual updating service called PLUS which ensures that
]

subscribers automatically receive the latest editions of standards.
Buying standards
Orders for all BS, international and foreign standards publications should be
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addressed to Customer Services. Tel: 0181 996 7000. Fax: 0181 996 70U1.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international

standards through its Library and its Technical Help to Exporters Service. Various

BSI electronic information services are also available which give details on all its

products and services. Contact the Information Centre. Tel: 0181 996 7111.

Fax: 0181 996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
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these and other benefits contact Membership Administration. Tel: 0181 996 7002.

Fax: $181 996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as penmtted
under the Copyﬁght Designs and Patents Act 1988 no extract may be reproduced,
stored in a reirieval system or iransmitted in any form or by any means — electronic,

m
photocopying, recording or otherwise — without prior writte SL

This does not preclude the free use, in the course o
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necessary details such as symbols, and size, type or grade designations.

details are to be used for any other purnose than i l mentation then the prior
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written permission of BSI must be obtained.






