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BS 4553-2:1998

This British Standard has been prepared by Subcommittee GEL/20/2. 1t is one of three
parts of a full technical revision of BS 4553:1992, which is withdrawn.

BS 4533-2 specifies a range of thermosetting insulated split concentric cables. In
addition, the standard contains the option of solid aluminium conductors or stranded
copper conductors, as well as option of using a separate extruded bedding to build up
the core to a diameter suitable for applying the split concendric iayer.

BS 4553-1 specifies a similar range of split concentric cables but which have PVC
insulation.
BS 4553-3 specifies a similar range of split concentric cables but which have

thermosetting insulation and non-halogenated sheaths and a low emission of smoke
and acid gas when affected by fire.

Certification. Attention is drawn to the certification services of the British Approvals
Service for Cables (BASEC)Y). These services inlcuding licensing of manufacturers to
use BASEC certification trade marks as mdependem: assurance that cables or cords

JCULIE T P T P

have been designed and manufactured to appropriate British Standards.
Annexes D, E and G are normative. Annexes A, B, C, H and J are informative.

A British Standard does not purport to include all necessary provisions of a contract.
Users of British Standards are responsible for their correct application.

Compliance with a Britich Standard does not of itself co

AJRFRuL graiacear

from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and ii, pages 1
to 11 and a back cover.

1) British Approvals Service for Cables, Silbury Court, 360 Silbury Boulevard, Milton Keynes, MK9 2AF.
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1 Scope

X
Thic Rritich Qrandard ananifing ramitiiramanta for
LIS 101 Staliudiu SpCliics 1C{HuIICiiciie 101

construction and gives methods of test for
XLPE-insulated single-phase split concentric cables
for operation on an earthed neutral system at
nominal voltages up to and including 1000V

Wi Te T B ¥4

between pnases and 600 V to earth.
The cables specmed in this part of BS 4553 have a

adinad 1 o T DI

cenrai pnase conductor insulated with XLPE and a

concentrie laver comnricing hare ecanner wireg (aarth
LARILTILWAY ARy T VURLIPLASIILE MOAT VUPPUL VWIS (Taa ul

continuity conductor) and copper wires covered with
extruded polymer (neutral conductor). The cables
are intended for use in fixed installations in
mdustna,l areas, bulldmgs a.nd smular apphcatlons

L0 104N CULICEL Teslllis I

conductor temperature not exceeding 90 °C and or a
maximum short-circuit conductor temperature
of 250 °C

NOTE 1 Limitation on the temperature of the cables may be
imnanecad in citnatinne whoara tha: r ha taviohad
imposed in situations where they may be touched.

NOTE 2 Due to the relatively high conductor temperature, there

is a risk of drying out the sum)undmg soil causing an increase in
thermal resistivity which in turn would lead to the cable

tamnerahire rising to 2 hicher value than anticinated For eahle
wmperawure nsing o a Agacr vaiug nian anucipaied. ¢ or Cavie

laid directly in the ground, a suitable de-rating factor should be
applied or a lower maximum sustained conductor operam'ng

tanmanavatiira ehanld ha acgiimad +4 talea fnds ananain a T

WCIPCTauiic SiiGul 0T aSSUlicu W W@Ke il account the pUbS ble

effects of soil drying out.

NOTE 3 In installations which include cable joints and
terminations, the performance of these accessories should be

talrom inta annm ariding tha smowrdimrn A awodia

A
taken into account in GECIUNE uie MaXimum Operatng

temperature of the cable.

Guidance concerning selection, installation and
usage is given in annexes A, B and J respectively.

2 Normative references

The following normative documents contain

provisions which, through reference in this text,

constitute provisions of this part of this British

Standard. For dated references, subsequent

amendments to, or revisions of, any of these
£,

publications do not apply. For undated references,
the latest edition of the publication referred to

applies.

BS 4066-1, Tests on electric cables wnder fire
conditions — Part 1: Method of test on a single
vertical insulated wire or cable.

BS 4727-2-08, Glossary of electrotechnical, power,
telecommunication, electronics, lighting and colour
iterms — Pan' 2: Terms particular to power

DYV DoV . C_nrv) 1 nQ Flontasr nnhlnn

engineerng U w, A4VCUUT VU VTGO,
Y

na EN00 Qumand
LA JUTT, OJICUYG

cableg

BS 68360, Specification for conductors in insulated
23 STV, SPeCy on jor o O (4 &

cables and cords.

BS 7655-3.1, Specification for insulating and
sheathing materials for cables — Part 3: PVC
insulating and sheathing materials for cables —
Section 3.1: Harmonized types.

BS 76556-4.2, Specz'fication Jor imulating and

Ty

.srwuuu,ng materials ]Ur cables — Part 4: PVC

sheathing compound — Section 4.2: General
application.
RS EN 40811- Insulating and sheathinag

22 LN DUCA 4 ‘ A, Teswvleelvy Wity STvClveiee? y

materials of electric cables. Common lest

methods — Part 1: General application —

Section 1-1: Measurement of thickness and overall
dzmenswns Tests for determining the mechanical

BS EN 60811-1-2:1995, Insulaiing and sheathing
materials of electric cables. Common test

reneral application —

Section 1-2: Thern;aavl d;eL;g meu;;(;;v

BS EN 60811-1-3, Insulating and sheathing
malterials of electric cables. Common test
methods — Part 1: General application —
Section 1-3: Methods for determining the density.

VAT s dnne el 2.0 .

Water absorption tests. Shrinkage test.

3 Definitions
For the purposes of this British Standard the terms

and definitions given in BS 4727-2-08 apply, together

writh tha Trcerin o

yviu u.l.C lUlJ.UW.LI.ls

3.1

rated voltage U

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

Maxiiiium susiailiea poweriregquency vomwage
between phase conductors for which the cable is
suitable

A
X
nominal value
(R S S, e R I N . L DT SR, 3 ___ 1 42
value vy IUCI Juarlui, aesignatea anda wiIlcii 1s

NOTE In thig standard. nominal val
NSaad I WS StanGarG, nonina: var

tolerances.

3.6
approximate value
value which is only indicative

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

-
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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

I, Ly pepey

appiucation

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

I, TP Jue )

mighi 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 venry that the finished pr()(luu meets the ut:blgu

anamfinatinng
Dplliiianiiinn

3.8

routine tests (symbol R)

tests made on all production lengths to demonstrate
their integrity

3.9

tests after installation

tests intended to demonstrate the integrity of the
cable and its accessories as installed

4 Voltage »designation

The cables shall be designated by the rated voltages
Up and U, expressed in the form Uy/U.

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

The maximum designated voltage (Uy,) for the
purposes of this standard is 1200 V.

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

5 Phase conductor

The phase conductor shall be eith ealed copper

"
g
2

Sliall vuinv

-
=
C
E

VVAIUAT Wil anidadiiiaaioiias T

tinned copper conductors, they shall confonn to the
requirements of BS 6360 for metal 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.

6 Insulation

8.1 Geneoral
Vel WAV ALVACKL
M e Lo by eroasdink
he insulation shall be cross-linked polyethylene

rnnfnrrmnd to BS 7655-1.3. The

msulanon shall be applied bv the extrusion x)rocess
to form a compact and homogeneous layer.

The manufacturer shall, where necessary to meet the
compatibility requirements specified in 18.2, apply a
protective barrier between the conductor and the
insulation and/or over the insulation.

6.2 Thickness of insulation

The thickness of insulation, when determined by

taking the average of a number of measurements in
accordance with annex D, shaii be not iess than the
value given in Tables 3 or 4, as appropriate, and the
smallest of the measured values shall not fall below

SIIARCSy O L0 INICESAIC0 VAIUCS SINA32 2108 24822 DEILY

the value given in Tables 3 or 4, as appropriate, by
more than 10% + 0.1 mm. Any optional protective
barrier (see 6.1) shall not be included in this
measurement.

6.3 Spark testing of insulation

The core insulation shall conform to the
requirements for spark testing specified in
BS 5099 when tested in accordance with the a.c. or

3 PRV . | 14 _4.__..‘-.‘_1 . .

d.c. test methods specified in that standar 1ne

Traca | 1 all h 1
voltage levels shall be determined by reference to

the value of insulation thickness given in

Tables 3 or 4.

7 Identification o

of phase core

7.1 General

The phase core shall be identified by the colour red
either throughout the insulation or on its ez tternal
surface,

7.2 Clarity and durability
The colour used for core identification shail be

oy PR

clearly identifiabie and durabie such that

d 10 times with a

Liuwv Ll
wool or cloth soaked in water.

Adinag
Uiy

N fal un] '-‘ el ncs dn £i4 dha larrnaw AF AnnAAntmA
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 beddmg material. As an alternative to applymg a
separaie bedding, the msulation thickness may be increased
appropriately such that the concentric wires fit around the
insulated core.

Any bedding shall be an extruded polymeric
compound, 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
less than 50 %.
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The manufacturer shall, where necessary, apply a
suitable tape under the extruded bedding or, in the
hhoanman ~AF o b Prp, [ PR,

aposence o1 a Ucuuulg, OvelL I,].lC HIDUIaALIOIL.

It shall be possible to remove the bedding without

amadging tho inacnlatinn of tha o
dw 1agIng i miStiaiion o1 tne core

9.1 Neutral conductor

The neutral conductor shall be manufactured from
plain annealed solid copper wires. The number of
wires and the resistance of the neutral conductor,

A
Wllcll Hncasurcu l.l

1 aCCoraance Wlbll L&y Sinaki
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

diameter approximately the same as that of the
individual wires in the earth continuity conductor.

The extruded polymeric compound, when tested in
accordance with BS EN 60811 l 1, shall have a

rdany = \Tl..-..-‘) oA o

elongation s than 0.
NQTE The cov regarded as insulation

The earth uctor shaii be
manufactured from bare plam annealed solid copper
wires, 'Php number of wires and the rpemfnnr'e of the

accordance W1th 16.2, shall conform to the values
given in Tables 3 or 4.

9.3 String separators

Non-hygroscopic string separators shall be
approximately 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
the insulation or bedding with string sepa.rators.

ot
[y
Q

versheath

0 the requirements fi

[IAw SRS I L0

compound conforming

'I‘vpe 9 material spemﬁed in Bé 71655—4 2.

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

[ o MR 2 alrmnce ~f thia ~rrosah medl e le o
LIIC IIULILIWILL VHUKIIESS UL LI UVELSIlcdUll, WIIELL
asured in avr'nrdsmc with annex D shall not fall

YT thao ramiramanta
shall conform to the requirements

for snark testmsz ec1f1ed in BS 5099 when tested in
accordance with a.c. or d.c. test methods specified in
that standard.
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12 Cable marking

12,1 External marking
The external surface of all cables conforming to this
British Standard shall be legibly marked with the
following elements of marking
Element Example of marking
a) Electric cable ELECTRIC CABLE
b) Voltage 600/1 000 V
¢) British Standard BS 4553-2
d) Manufacturer’s
identification XYZ
e) Number of cores. tyme 1 QR/AR/OR
e) Number of cores, type X 35/35/25
and nominal area of 1 X 25/16/16 AL
phase/meutral/earth
conductors

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

The marking of the items a) to d) shall be b

(1) Siiall De

Either on trin ator(s) shall be I |
mtt’l‘e_:mo © ?f WZ?,AS ~ g sepa;rk (s) shall be lo CfltEd embossing or indenting on the oversheath.
O6i €iuner Siae o1 uie group O1 vare COppe wires to
separate it from the group of covered wires For cables with tabulated approximate overall
FEEELOYTEREYRS SV S8 SRR Ve s hadadiadd bt o -
diameters greater than 15 mm, items a), b) and ¢)
10 Pivedd shall appear, in any sequence that is deemed neither
AV LDIRGETS to confuse nor conflict, on two or more primary
One or more overlapped synthetic binder tape(s) lines along the axis of the cables, approximately
shall be applied directly over the concentric layer. equally spaced around the circumference of the
cable.
© BSI 1998 3
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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 neither to confuse nor
COl’lIllCE

NOTE 2 liems d) and €) need not both appear on the same line
T mal Voo cnatal bttt d e erivia nd o Axranal
For cables with tabulated approximate overall
diameters up to and including 15 mm the elements

2 LN, WIC CICUlCils

of the marking shall be disposed as for cables of
greater than 15 mm diameter except that the marking
for items a), b) and c) shall appear on one or more
primary lines.

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

The dlsta.nce between the end of one element of

greater than 550 mm

v el JALELLY

for items a), b) and ¢) and not eater than 1 100 mm

for items d) and e).

Conformity shall be checked by visual examination
and measurement.

12.2 Identification of year of manufacture

ufacture shall

ear of man

A means of identifying the

A

be provided throughout the lemzth of cable, either by
marking or by an identification thread.

If the identification is by internal marking, the
distance between the end of one mark and the
beginning of the next mark shall be not greater

than 550 mm.

If tne identification is by m

-- i1 Py

12.3 The mark of an approval organization
If the mark of an approval orgamzatlon is used it

L, T AfLL- g

shall be provided throughout me lengu f the cable,

‘.’_
t:‘ i
®
5
-
=
<1>
3
> o
2,
n
N
5
2

f symbol(s) specified by hé
am)roval orgamzatlon and the maximum distance
between marks shall be not greater than 1 100 mm.

If the mark is in the form of an identification thread,

it shall be as specified by the approval organization.

12.4 Additional marking

Any additional marking shall be throughout the
length of the cable, and shall be either on the
external 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 maue shail be repear,eu at

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 water during transportation and storage.

14 Schedule of tests

The tests to be performed on cables specified in this
standard shall be as scheduled in Table 1, which
refers to the relevant clauses of the standard
specifying the requirements and test memoas as well

s Al Al o

as the category of each test which applies, ie. T, S
or R (as defined in clause 3).

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

15 Test conditions

15.1 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

NOTE Those requirements for which routine testing is specified,

and which are not fully covered by earlier clauses, are detailed
in 16.2 and 16.3.

16.2 Conductor resistance

The d.c. resistances of the central phase, covered
neutral and bare earth continuity conductors shall be

an o/

measured and wnen corrected to 20 °C in

16.3 Voitage tests on compieted cables

When the completed cable is tested in accordance

< T oAl i oW A vdn, MAoeroai ot

L, uie insulation and neutral covering

z
=2
&
E‘

intervals not exceeding 1 100 mm

7 IS TR, I LR R, DI IpRP Sppy | - b svelfann A

If the additional marking is applied to the surface of

the cable, it shall not be such as to render illegible

the marking specified in 12.1 to 12.3

4 ® BSI 19
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17 Sample tests

17.1 General
Sample tests shall be performed as indicated in
ble 1 by the symbol S

NOTE Those requirements for which sample testing is specified,

o

and which are not fully covered by earlier clauses, are detailed

in 17.2.
17.2 Flame propagation on single cable

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

18 Type tests
18.1 General

Tvne tests shall be nerformed as indicated in

AP VOSLS Siicual 00 pueIiioiiid LS

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

ERPY. %Y

in 18.2 and 18.3.
18.2 Compatibility
When a sample of complete cable is aged in
accordance with G.2, the insulation and oversheath
ahall annfawen + ~ 3 H

U C

Sltall cuiluLii D> glvell il

LEL
In addition, at the en

n, at the en the te he oven,
the blotting paper shall be free of stains

18.3 Shrinkage of insulation

When a 200 mm sample of core is tested at

(130 2) °C for 1 h in accordance with

shall not exceed 4 %.

(@]
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Table 1 — Schedule of tests

Test ljqui:e;gmnt Test method Category
given in
clause

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

material 6.1 BS 7655-1.3 T

thickness 6.2 Annex D S

spark test 6.3 BS 5009 R
Core identification:

colour 7.1 Visual examination R

durability 7.2 7.2 R
Bedding:

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

neutral conductor $.1 Visual examination R

neutral covering material 5.1 BS EN 60811-1-1 T

earth continuity conductor 9.2 Visual examination R

application 9.4 Visual examination R
Binders:

application 10 Visual examination R
Oversheath:

material 111 BS 7655-4.2 T

thickness 11.2 Annex D S

spark test 113 BS 5099 R
Tests on complete cables
Concentric construction 9 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
Shrinkage test on insulation 18.3 BS EN 60811-1-3 T
Test under fire conditions:

flame propagation on single cable 17.2 BS 4066-1 S
Compatibility test 18.2 Annex G and BS EN 60811-1-1 and T

BS EN 60811-1-2

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

6 @© BSI 1998
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Table 2 — Compatibility requirements

Component Test Requirement
GP8 Type 9

Insulation Minimum tensile strength (N/mm?) 12.5 —
Minimum percentage elongation at break 200 —
Maximum percentage variation? of tensile strength | 25 —
Maximum percentage variation® of elongation at 25 —
hraals
vican

Oversheath Minimum tensile strength (N/mm?) — i2.5
Minimum percentage elongation at break — 150
Maximum percentage variation? of tensile strength | — 25
Maximum percentage variation? of elongation at — 25
break

2 The variation is the difference between the respective ;r;i'liles obtained prior to and after heat treatment expressed as a percentage of

the former.

Table 3 — 600/1 000V XLPE-insulated single-phase split conce

copper phase conductors

ables w

\HC
e
e

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
Nomina onphase [, L .. e —— — =
Nominal ductors N uuu.lcl ana appr l..uum e rnase Neulrai na:r l',ll.
area® con diameter of wires continuity
conductor
Neutral Earth
coniinuity
mam? mim mm mm mm mmn 9] { {
4 0.7 7/0.85 3/1.35 14 9.7 4.61 48 4.8
6 0.7 7/1.04 4/1.53 14 11.2 3.08 3.2 3.2
10 0.7 7/1.35 4/1.78 1.4 124 1.83 1.9 1.9
16 0.7 7/1.70 4/2.25 14 15.0 1.15 1.2 1.2
25 0.9 11/1.70 4/2.25 1.5 18.3 0.727 0.76 1.2
35 0.9 15170 1 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 XLPE-insulated single-phase split concentric cables with solid
aluminium phase conductors

Phase Thickness Concentric conductors Thickness | Approximate| Maximum d. c. conductor resistance
conducior of of overail per 1000 m of cable at Z0°C
insulation oversheath | diameter
. on phase s
Nominal duct Number and approximate Phase Neutral Earth
area® conductor diameter of wires continuity
conductor
Neutral Earth
continuity
mm? mm mm mm mm mm [o) QO Q
10 0.7 7/1.04 4/1.53 14 11.2 3.08 3.2 3.2
18 0.7 7/1.35 4/1.78 14 12.4 1.81 1.9 1.9
25 0.5 7/1.70 4/2.25 1.4 15.1 1.20 i.2 i.2
35 0.9 11/1.70 4/2.25 18.4 0.868 6
2 Circular solid (Class 1)
A TAIT 1 0N0 Lod
© DOl 1990 {
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Recommendations for the selection and
operation of cables

. A
Annex A (inform mati

The cables specified in this standard are designed to

be installed in air, or for burial in free drammg soil
conditions.

Where the cables are to be laid in any other
environment, reference should be made to the cable
manufacturer.

A.2 Voltage rating
The cables in this standard are rated at 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 cabie, systems are divided into three

categories as foliows:
a) Category A
This category comprises those systems in which any

I TP SR, N It PY
phase conductor that comes into contact with earth

or an earth conductor is disconnected from the

anl Callll CONCLULCLOT I (AL OINICLAEAR 2101 MK

system within 1 min.
b) Category B

L=l

This category comprises those systems which, under

US ATy LIS LIS CLils UL, UL

fault conditions, are operated for a short time with
one phase earthed. This period, according to
IEC 60183, should not exceed 1 h. The total duration

of earth faults in any year should not exceed 125 h.
c) 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

operated fairly often with 2 permanent earth fault it may be

advisable to classify the system into a higher category.

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

The maximum values of the system voltages U and Up,
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

PR PNy LYy e

under normal operating conditions at any time and at

any point in the system. It excludes transient voltage

variations, due, for example, to lightning nnpulses, fault
conditions and rapid disconnection of loads.

Reference should be made to the manufacturer’s
publications t tain the current ratings of the

Annex B (ir.fermaulv.,)
Recommendations for installation of
cabies

B.1 General

Cables should be installed and used in association with
other equipment in accordance with BS 7671 and/or the
Electricity Supply Regulations, as appropriate.

NOTE In countries outside the UK, corresponcung nationat

regulations mav annlv.
1S May apply.

and cbdes of practlce should be observed.

inimnm temperature during installation

It is recommended that the cables specified in this
standard be installed only when both the cable and
ambient temperatures are above (} °C and have been so
for the previous 24 h, or where special precautions
have been taken to maintain the cable above this

ER P S,

temperature.
B.3 Minimum instaiiation radius
None of the cables specified in this standard should be

| ST - aseian ot alla
U\:ut uuuug installation to a radius smaller than eight
i n le 3 and

1in Table 3 and 4.

wWiC OVCIal Qe vl 2 2

I

s e o 2aroreen

B.4 Prevention of moistire ingress
i .
d

L T TR Jy

Care should be exercised during installation to

any damage to cable coverings,

wet or other aggressive environments. The protective
cap should not be removed from the ends of the cable
until immediately prior to termination or jointing.
When the caps have been removed the unprotected

7
)
3
=
-1
5
=
=4
=

4165 Lo niipQltally AL

ends of the cable sho not be exposed to moistur
e PRSP, PR R

The pOSSlDlllEy of dam 1ag to m
harl’“‘“lg and |nn+n]lnht\n ny Aarn

should be borne in mind

have occurred, the seals shouid bemspectea and
remade if necessary.

B.5 Compound filling

For compound filled joints, the design of the box and
the composition of the filling compound should
provide an effective seal to prevent moisture gaining
access to the conductor ferrules and connections. Th

ectons. ine
filling compound should be compatible with the

materials of the cable components with which it comes

into contact. Account should be taken of the pouring
temperatures or the temperatures resulting from
exothermic reaction.

Compound filling is not necessary for terminations,
provided that adequate clearances are maintained

Thndwmrmnmn nhaan
between phases and between each phase and earth.

The minimum clearances should be related to the
voltage and category of systems and environmental
conditions. Guidance on minimum clearances can be
obtained from the appropriate standards for

equipment.

Q-
T
!
He

TN nl S Y Yy e ad Lo bl aeen A i
Where the required clearances cannot b€ achnieved, it is
necessary to provide some other effective means of

insulation.
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B.6 Tests after installation

A voltage test after installation is not a requirement of
this standard, but if a test is made it should be carried
out with direct currem‘;, the value of the voltage being

grad
mamtamed contmuouslv 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 installation and not for cables that have been in

PP e . Lo o
service. When testing is required after cables have been

in service, regardless of service duration, the
m 1Ce, regarciess O1 service qurauon, e

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

Annex C (informative)

Information to be nrovided with enguirv
PALILO) g LLE 22 W DO PAOVICL WAL CgRRsy
nv nrdaw
UL Uiulx
g o1 RPN LN § DU LN SN, PO R B e PLVR P,
1NE 10HOWLILE L HauOIL dioulua e gIVEIL WILIL dIl
enauiry or order:
SNQUIYyYy Or oraer.
a) tha nimtmhar AF thia Rmbch CGlandord 1 2 RAQ ARRD 9
aj uic luiuct L WD AL ALDLL W LUALU, 1T WD T Ly
| TR NGIE TRy RN T DAERORRINCIIUNpE UR: SEC CRSLYE NUpH, T NN
D} ICIIEUL U1 Cabic 1 UICU alli HvIuu ur ulil
lengths, if imnortant:
ENgUIS, II IMporiant,
o) aiza anf condnetor
<, SIZT O1 TonGUlor;
AN txma Af coanduiintar 1 o coannay Ar alirmminiiim )
d) type of condictor (i.e. copper or aluminiuim);
SN T, MU T TN PINL NG WA SR
€) WIIEUIEL CaDI€ 1S LdDie 0 DE exXposea W dily
notontially adgarocoiva anvirnonmante (o o watar nil or
POWChiuaduy aggressive CnvarCIunenss (&.8. wailll, Ol O
acid)

cables.

easurements of the thickness of insulation and

mermecdn mmdle Dioda ] fan LYo PR |
VEIrSnica 1Sted i 1anie 1, ld.KC a bd.lllplt' llUlll aone

discarding any poruon Whlch may have suffered
damage.

D.2 Test nrnnndllrn

Malra maacnramaentes far thiclneace of inenlatinn and
vaanC INCASWTINCNLS 10 WUCKNCSS O HiSuuauion anG

oversheath either by the method described in

BS EN 60811-1-1 or by use of a calibrated hand lens or
micrometer. In case of dispute, use the equipment
specified in BS EN 60811-1-1.

When determining an average thickness from several
measuremernits, round the resuitant value to the

noarest (.1 mm (0.05 mm rounded nnwards)
ATALTIOV Ve d SIULL (Vo UU AL JUMIITUC U VYAl WS Je

6.2, and 1 4 neck two mn;ner samples in respect

e TLL 41 0 )

Tir g dimensions. If both of the
the snecified reauirements. the

S LT SPULALITA 2THUL THITIIUS, wil

cable is deemed o conform, but if either does not
meet the requirements the cable is deemed not to
conform.

@0 b-‘
D

Annex E (normative)

Voltage tests on comnleted cables

R -] JTELS /L LRy

Tawih all +ha xrwvao that Anamirnamon $+ha Annanrmdm s laseas
Larul an ui€ WIres widi COMprise uie COncCeniiic 1ayer.
Applv a test voltage of 3.5 kVrm. s between the central

test at room temperature increasing the voltage
gradually and maintaining it for 5 min at the full value
specified.

After completion of this test, perform an additional test

by applying a voltage of 500 V d.c. for 1 min between

tha hara anvth cantinnito vnrng and tha snvarad nantval
UIL VALU Vadull CULILLLULLY YWILUS dilUu Wil LUVTITR Lifuual

wires in the concentric neutral layer.

Ammex G (normative)
Compatibi]ity test

G.1 General
This test is intended to demonstrate that the insulatio

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

G.2 Test method

Age the samnle for 7 days 100 TN °C in an air nven
180 WNe sampae I0r 7 Gays AN -2 0 ar

+ +
o4 \
in accordance with 8.1.4 of BS EN 60811-1-2.

Place a sheet of clean white blotting paner under each

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

After completion of the ageing test, the tensile strength
and the elongation at break for insulation and sheath

shall be measured in accordance with BS EN 60811-1-1.

of

Annex H (informative)
Notes on type tests

type tests should not normally be requlred on cables
for individual contracts provided that such type tests
have already been successfully performed by the
manufacturer.

T D s

H.2toH4 glve gulaance as to the amount of type

testing that may reasonably be required.
CSUNE wial Nay réasthatsy € requilr

)
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H.2 Sample selection for type tests

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 SlZz€ Or construcuon.

For the type tests on finished cable, conformiity ¥
n

romiiramaonte o
L‘/qublll\/llw A

of cables in this s
as follows:

— any one sample of cable having copper
conductor; plus

— any one sample of cable having solid aluminium
conductor.
In addition, where manufacturers wish to demonstrate

COIIIOITﬂlI:y to this SIaIl(]aI(l, the cable Mi“ples Sﬂ()luu
hiected 1o full i

acted mensional checks and to all

amensicnas

ine (R) tests given in Table 1.

3

~
o

H.3.1 Compatibility test (see 18.2)

One test should be performed on each sample selected.

H.3.2 Shrinkage test on insulation (see 18.3)

One test should be performed on each sample selected.

R P | Sy 4l snnpn ~AF Anllas o

COISISLENY uu.uuguuub ui€ range o1 Canvics 101

VLAVALL ALY AT VW RV VUAMALAITAR TraNAT v Ly

it is necessary to include additional testing to ensure
that such changes are adequately examined.

H.5 Evidence of type testing
A ca".mﬁca‘w" of type test signed by the representative

of a competent witnessing body, or a properly
authonzed 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
be stated at the enquiry stage. Because of the possible
variations in cable designs it should not be assumed
that full tvone test information will be available for the

WA Al Yy pv WSy A LULILIGRAtoi WAl DT SVt AL LR

size and type of cable of a particular enquiry.

rmative)
tive )

SBEEIrA st

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 d%ign of installations and the

AN e

specmcauon, purcnase and instaliaiion of cabies

oyb“‘ﬁed in t}“e nnnsh anwxlrlorrl ig nhfnlefar‘ to

suitably skilled and competent people.

In cases of doubt as to the suitability of cables for a
particular use, further specific information should be
obtained from the manufacturer.

J.2 Cable selection and design

J4.2.1 The products specified in this British Standard

are mnended to be used for the supply of electrical
energy up to the rated voltage indicated on the cable.
A.2 classifies the voltage rating of cables manufactured
in accordance with this specification. This rating

bllUmu 1oL UC C}&LCCUUU

J.2.2 These cables are intended for use within a

nominal power Irequency range of 49 Hz 1o 01 Hz.

J.2.3 In addition to the current ratings, due regard
should be given to:

a) the capability of the cable to withstand the worst
anticipated fault condition of the system;
b) the earth loop impedance;
¢) the operating charateristics of the connected
equipment;
d) the voltage drop requirements during normai load
or motor starting conditions.
J.2.4 The possible effects of transient over-voltages
should be recognized as they can be detrimentai to

cables.
J.3 Environment/application

J.3.1 Reasonable protection against mechanical
damage, appropriate to the choice of cable and the
installation conditions, should be provided.

J.3.2 Cables in this British Standard contain PVC and
when exposed to the effects of external fire will
produce harmful smoke and fumes, and where bundled
together may propagate ﬁre When circumstances

ATt arandd s 2 awr dizrnn Fn dtha svon A

dictate, consideration may be given to the use of
cables to BS 4553-3,

GaZATS VU DS SO

&
[V}

ies may be harmed by exposure 0 corrosive
r solvent substances, especially petroleum
s or their vapours.
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J4.3.6 If cables in accordance with this specification
are exposed to localized heat, solar radiation or high
- Nt ima ardhi At asan A A o Ty mwan 3o

bt:.lllpcl.dbu.lc AlllUICLIL LUll\.l.luUlLB, Oorf ulclt iSa
possibility of higher soil thermal resistivity, the current

carrying capaat_y will be reduced.

T oA W _a W _av_
J4 LRSEUIALUION

J.4.1 Precautions should be taken to avoid
mechanical damage to the cables before and during

installation.

J.4.2 Exceeding the manufacturer's recommended
maximum pulling tensions may resuit in damage to the
cable.

J.4.3 If cables are to be installed in ducts, reference
should be made to the cable manufacturer for a duct
size corresponding to the curmrent rating quoted.

J.4.4 The type of jointing and filling compounds

empioyed should be chemically compatible with the

ahla matarialg
CaliC Macrias.,

JA4.6 The cable support system should be such as to
avoid uarnage or danger under normal or fauit

1 A1 A
J.4.6 Cables speciﬁed in this British Standard are

ueSlg[leu .lUf u.xeu u‘lbl,d.l.ld,uonb OIuy, e. g mey are not
for use as ﬁ‘nll\h‘g or rnnllhg cableg,

J.4.7 Repeated over- voltage testing can lead to
e ds s Enclscaen ~ab 1

PICIHAVULLE laliul© UJ. UIU cavnie.,

J.4.8 The selection of cable glands, accessories and
any associated tools should take account of all aspects
of intended use.

J.5 Storage and handling of drums

J.5.1 Cable drums should be regularly inspected
during storage to assess their physical condition.

J.5.2 Battens, where applied, should not be removed

from drums untﬂ the cable is abou to be installed.

JE 2 Whon handling drmime

TF sty AAR IR S .uu.l.lu.u.us AL LLLELD, w
should be taken to avoid injury. Due regard should be
paid to the weight, method and direction of rolling,
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
public.

J.5.5 The cable manufacturer should be consulted for
detailed guidance as to the safe handling of cable
drums.

J.6 Serap cable incineration
Incineration of scrap cable should only be undertaken

by a licensed contractor. For further information, the
Environment Agency should be contacted.
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