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This British Standard has been prepa.reu Dy Subcomunitiee

patts of a full technical revision of BS 4563:1992, which is withdrawn.

BS 45533 spec1ﬁes the range of spht concentric cables

insulation and non-halogenated sheaths and a low qu'O“l of simoke and acid gas
when affected by fire. In addition, the standard pnnf qinc the ontion of solid aluminiim

YYLLULILIL CRAVA U UJ AL L GRAMGAUALILL) WL WAL LLACLL WL WASLLUALL LD WALL W VAL LR AL ARJARIA SAAIALERasianssiss

onductors or stranded copper conductors, as well as the option of using a separate
ext:ruded bedding to build up the core to a diameter suitable for applying the split
concentric layer.

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

BS 45532 snecifies a similar range of split concentric cables bt

BS 45532 specifies a similar range of split concentric cables, but which have

thermosetting insulation and sheath.

Aodo cimaert a2 Af tha Daatiah Anavsonla

. 1 awn to the certificate services of the British rxyyxuva.m
Service for Cables (BASEC)Y). These services include licensing of manufacturers to use

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

exes D, E, and G are normative. Annexes A B, C, Hand J ar rinative

AlUICACS &, I, U, 11 Al 8 miorm

Q'D

A British Standard does not purport to inciude all necessary provisions of a contract.

3 paray il £ +h o
DIIGsnH SEanaaras are responsiose 101 their correct a'ﬁphc&nﬂn.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

PO E o Wl it o e d i e Suneeli ol A Pt amwrom s 3 sl 32 Aoy
This document comprises a front cover, an inside front cover, pages i and ii, pages 1
tn 11 and a harlr fovor

to 11 and a back cover.

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

© BSI 1998



1 Scope

This British Standard specifies requirements for
construction and describes methods of test for

7T vy

XLPE-insuiated smgle -phase split concentric cables

Arnazendd RGNS, R R ,4_

for operation on an earthed neutral sysiem at

nominal voltages up to and including 1000V

between ‘ohases and 600 V to earth and which, when
assessed by the specified tests, produce lower levels
of smoke and corrosive products under exposure to
fire, compared with corresponding cables

s A T APTETOY A

LUIuUlllllIlg to BS 4563-1 and -2.

continuity conducmr) and copper wires covered with
extruded polymer (neutral conductor). The cables
are intended for use in fixed installations in

re inten
1 and gimilar arnnlisnadi~mc
industrial areas, buildings and similar applications.

?

ey are suitable for use in situations where the
combmatlon of ambient temperature and
temperature rise due to loading current results in a
conductor temperature not exceeding 90 °C and for a
maximum short-circuit conductor temperature

Gf ZRI\ 0{‘

[ T,

NOTE1 Limitaiion on the temperature of the cables may be
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 surrounding soil causmg an increase in

thermal resistivity which in turn would fead (o the cable

temperature rising to a higher value than anticipated. For cable
laid directly in the ground, a suitable de-rating factor should be
applied or a lower maximum sustained conducior operating
temperature should be assumed to take into account the possible
effects of soil drying out.

NOTE 3 In installations which include cable joints and
terminaiions, the performance of these accessories should be
taken into account in deciding the maximum operating
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

amandmanta tn av raciciang RO, .

cuiviianciius W, OF ITVISIONnS Ul, ally Ul ult:be
publications do not apply. For undated references,
the latest edition of the publication referred to
applies.

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

BS 4066-3, Tests on electric cables under fire
conditions — Part 1: Tests on bunched wires or
cables.

BS 4727-2-08, Glossary of electrotechwical, power,
telecommunication, electronics, lighting and colour
terins — Part 2: Terms pariicular to power
pnrnnpprm ng — Group 08: Electric cables.

UP VO Ll canies
BS 5000 Snacifica

4
L382 Hudwy oty vl uvuloJU

cables.
BS 6360, Specification

LAV, 2PeCy wellde O

cables and cords.

combustion of materials from cables —

Part 1: Method for determination of amount of
halogen acid gas evolved during combustion of
polymeric materiais taken from cables.

BS 7622-2, Measurement oj smolce denszty of elecmc

llrln S .‘.A-J,\A,JA
buTning w
124

danonrlretann e reand
BS 7655-1.3, Specification for insulating and

sheathing materiols for cables —
Part 1: Elastomeric insuloting compounds —
Section 1-3: XLPE PVC sheathing compounds.

BS 7655-6.1, Specification for insulating and
Sheathing materials for cables —

Part 6: lnermoptastzc sh,eammg compounds hamng
low emission of corrosive gases, and switable for
2

ving low emission of smoke when

affeted by fire — Section 6.1: General application
the, moplastic types.

BS EN 60811-1-1, Insutating and sheathing
materials of electric cables. Common test

methods — Part 1: General application —
Section I-1: Measuremeni of ihickness and overall
ﬂnmnrv)(n\mvs T ‘nete Ffrnar Aofoamandansdan e ann ol renn st

GUMeNnsLor ESLS JOT Qetermining the mechan

properties
BS EN 60811-1-2:1005, Insulaiing and sheathing

uovoall - T4 2D, ITISWHRLYY Uicle &7

materials of electric cables. Common test
methods — Part 1: General application —
Section 1-2: Thermal ageing methods.

BS EN 60811-1-3, Insulating and sheathing
materials of electric cables. Common test
methods — Part 1: General appiication —

DA AN A +h P s antar
Section 1-3: Methods for determining the density.

Water absorptiom. tests. Shrinkage lest.

>
3

ays
3 Definitions

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

Q1

s A

nominal power-frequency voiiage between phase
T n 3

ch th Wla i
d earth, for which the cable is

suitable
rated voltage U

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

© BSI 1998



3.3
maximum voltage Uy,
maximum sustained power-frequency voltage

1 I Ty

between phase conductors for which the cable is

Giiitallag
Sulldvic

34
nominal value

value by which a quantity is designated and which is
often used in tables

NOTE In this standard, nommal values usually give rise to values
o be checked by measurements taking into account sp! specified
tolerances.
ax
> 217 4
s
approximate value
value which is
NOTE In this standard, values described as approximate do not

constitute requirements to be checked by measurement.

28

.U

type tests (symbol T)

tests required to be made before supplying, on a
general commercial basis, a type of cable covered by

this tandard in order to demonst;rate satisfactory
performance characteristics to meet the intended
application

NOTE These tests are of such a nature that, after they have been

cinmaiad mlaco Ahomong awa mada in tha

made, they need noi be repeaied uniess Chaiges are maae m wie
cable material, design or type of manufacturing process which
might change the performance characteristics.

3.7
s (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
specifications

3.8

routine tests (symbol R)

tests made on all production lengths to demonstrate
their integrity

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

A Unls : i

4 Voltage designation

mn T i T — PRS- PP - n watan xr

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

T vatad vo i
The rated voltage recognized for the purposes of this
standard is 600/1 000 V

The maximum dne'ldnafnﬂ vn]fadp ﬂf_l.v for the

purposes of this standard isl 200 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 requirements detailed in

Table 1 and to BS 6360

Where the manufacturer deems it necessary to use

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

The phase conductor shall be either circular

circular compacted stranded copper (class 2]

circular soud aluminium (class 1) as specifie d in
ld.Ult:D t) or “k.

6 Insulation

6.1 General

The insulation shall be cross-linked polyethylene
compound GP 8 conforming to BS 7655-1.3. The
insulation shall be appuea by the excrusmn proc

e s s Py e v G ar

to form a compact and homogencous 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, wher determined by

taking the average of ber of measurements in

accordance thh annex D shall be not less than the

value given in Tables 3 or 4, as appropriate, an and the

smallest of the measured values shall not fall below
the value glven in Tabies 3 or 4, as appropriate, by
more than 10% + 0.1 mm. Any optmnal protective
included in this measurement.

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

Ao et Tar arnnels 4o
U

requircments 10tr spark
BS 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.

6.4 Corrosive and acid gas emission of
insulation and protective barrier

When tested in accordance with BS 6425-1, the level
of HC1 shall be not greater than 0.5 %.

=

adin et
sting specified in

7 Identification of phase core

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.

o

© BSI 199¢
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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
8.1 General

a AF A

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
separaie bedding, the insulation 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 6081i-1-1, shail have a tensiie strength of not
Tage than A MIM... } PR Toonnl 4
1CSS ulall 4 tvINIi”® af u an mu.ugauuu d.b DLCaK UL 11U
less than 50 %.

The manufacturer shall, where necessary, apply a

suitable tape under the extmded 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.

8.2 Corrosive and acid gas emission of bedding
and tape

When tested in accordance with BS 6425-1, the level
of HCI shall be not greater than 0.5 %.

9 Concentric layer

T oo o

-1 1 ntae
5.1 Neutral conductor

anufactured from

g

C
The neutrai conductor ii be
plain annealed solid

wires and the resistance of the nentral conductor,
when measured in accordance with 16.2, shall
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

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

9.2 Earth continuity conductor

The earth continuity conductor shall be
manufactured from bare plain annealed solid copper
wires. The number of wires and the resistance of the
earth continuity conductor when measured in

accordance with 16.2, shall conform to the values

02 Strindg gsanaratars

9.3 String separators

Non-hygroscopic string separators shall be

E) ately the same diameter as h i.dx‘fid"ﬂl

9.4 Application of concentric layer

Mhn cnnaandnia loae L1 B oo 22 PR IE, NI,
The COnCentric layer shall be applied with either a
right hand or left hand direction of lay. The wires

1na AaliQ

forming the neutral conductor and earth continuity
conductor shall be applied in individual groups over
the insulation or bedding with string separators.
Either one or two string separator(s) shall be located
on either side of the group of bare copper wires to
separate it from the group of covered wires.

9.5 Corrosive and acid gas emission of neutral
conductor covering and string separators

When tested in accordance with BS 6425-1, the level
of HCI shall be not greater than 0.5 %.

10 Binders
10.1 General

One or more overlapped synthetic binder tape(s)
shall be applied directly over the concentric layer.

10.2 Corrosive and acid gas emission of binder
tapes
When tested in accordance with BS 6425-1, the level

m,
of HC1 shall be

[
(]
Qo
3
[ ]
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ii.1 Generai

The oversheath shall be an extruded layer of
polymeric material conforming to the requirernents
of LTS 1 material specified in BS 7655-6.1

N_'I‘E Ov rehﬁa_tbe are normally black, but colours other than

and pur: Chaser, subject to their suitability for the particular

wry i, i tn ha nigad
exposure conditions under which the cables are to be used.

1i.2 Thickness of oversheath
The mlmmum thickness ot the oversheath, when

P T, £

annex D, :suah not faii

11.3 Spark testing of oversheath

The oversheath shall conform to the requirements
for spark testing specified in BS 5099 when tested in
accordance with a.c. or d.c. test methods specified in
that standard.

11.4 Corresive and acid gas emission of
oversheath

When tested in accordance with BS 6425-1, the level

5 U Ve

of HC1 shall be not greater than 0.5 %.

© BSI 1998



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.

a) Electric cable

b) Voltage designation 600/1 000 V

¢) British Standard number BS 4553-3
d) Manufacturer’s XYZ
identification

e) Number of cores, type 1 X 35/35/25

and nominal area of
phase/neutral/earth
conductors

1 X 25/16/16 AL

NOTE 1 If there are no letters after the size, this indicates the
phase conductor is copper.
The marking of the items a) to d) shall be by
embossing or indenting on the oversheath.
For cables with tabulated approximate overall

e NN 3

diameters greaxer than 15 mm, items a), b) and c)

olwll menenamee e .r
shall appear, in any sequence that is deemed neither

to confuse not conflict, on two or more primary lines

along the axis of the cables, proxlmately 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 neither to confuse nor
conflict.

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 .

The distance between the end of one element of
PUPEE TEESUEPU. VT, I R LR L dlhn 2wt 3AdAmbiaal

IIZI lg d.[lu ule ut:guuujlg 01 uie nexy iaenicar
lament of marking shall he not greater than 550 mm

element of marking not greater than 550 mry
for items a), b) and c) and not greater th: 100 mm
for items d) and e).

Conformity shall be checked by visual examination
and measurement.

D"‘\

3:
_.,

If the identlﬁcatlon is by internal markmg, the
distance between the end of one mark and the
beginning of the next mark shall be not greater
than 550 mm.

If the identification is by marking on the surface, the
maximum distance between marks shall be not

PRI Ay

ycabtﬂ Lilall 1. l.UU TiiiN.

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,

ag oy tdanH il aatinn thwand

either on the surface or as an identification threaa.

If the mark is applied to the surface of the cable, it

shall be in
snaii o€ ified b}y’ the

aporoval organization, and the maximum distanc e

G LY SALALGUARTAL, QAIRR VAL 2°AGASL

between marks shall be not greater than 1 100 m

If the mark is in the form of an identification thread
it shall be as specified by the approval organization.

Fruwrny v
in the form of symbol(s) specif

11 he throughont the

Vugiiun the

shall be either on the

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 iliegible

the marking specified in 12.1 to 12.3.

46 TI__.0 ____ W __ .

J LNndad seaiing
Before dispatch, the manufacturer shaill 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 cabies specified in this
standard shall be as scheduled in Table 1, which
refers to the relevant clauses of the standard

icicls L0 LT 1€l : Lk

specifying the requirements and to the appropriate
test methods, as well as the category of each test
which applies, i.e. 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.

© BSI 1998



[a]

B

12m
i1d 1

15.1 Ambient temperature

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

15.2 Frequency and waveform of power
frequency test voltages

Unless otherwise specified in the particular test, the
frequency of the aiternating Voitages shail be in the
range of 49 Hz to 61 Hz. The waveform shall be

substantially sinnsoidal

16.1 General

Routine tests shall be performed as indicated in
Table 1 by the symbol R.
NOTE Those requirements for which routine testing is specified,

r > aavlinr ~Ala v Aatnilad
and which are not fu.‘l!.y covered b Oy €arict Ciauses, arc actauea

in 16.2 and 16.3.

o nhaga cavoerad
Centrau pnase, Coverea

nity m‘mdnrfnm shall be

with BS 6360, shall be not greate~ 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.

17 Sample tests
17.1 General

Sample tests shall be nerformed as

AR AL MAT uvn.r Qai AT pPTLIVIALRTG adivax
g

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 detailed
in i7.2 and 17.3.

aga indiratad in
naicaveq m

17.2 Flame propagation on single cable

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

17.3 Smoke emission

When a sample of the complete cable is tested in
accordance with BS 7622-2, the values for the light
transmittance shalil not fall below 70 % at any time

o Tppen 'S SR Poery

uuui"lg Lie iest.

tested as a fiat

amnlag AfF ~fabkla ghall

Sa.ulpxco OI Canie snail

ith BS 7622-2 using
era]l diameter given in

L] U
o @
""’-‘H

i
rmined in accor

1 (1 mine aance
the values for approximate
Tables 3 or 4.

1Q Mo 4 oac
15 1ypée tesis

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 to 184,

18.2 Compatibility
When a sample of complete cable is aged in
accordance with .2, the insulation and oversheath

shall conform to the requu*ements given in Table 2.
In addition, at the end of the test period in the 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

BS EN 60811-1-3, the shrinkage of the insulation shall
not exceed 4 %.

18.4 Flame propagation on multiple cables

When tested in accordance with BS 4066-3, the
complete cable shall conform to the requirements for
category C.

© BSI 1998



- o

Tabie 1 — Scheduie of tesis
Test Requirement Test method Category
given in
clause
Tesls on componenis
Phase conductor material and construction | 5 BS 6360 S
Insulation:
material 6.1 BS 7655-1.3 T
thickness 6.2 Annex D S
spark test 6.3 BS 5099 R
corrosive and acid gas 6.4 BS 6425-1 T
Core identification:
colour 7.1 Visual examination R
durability 7.2 7.2 R
Bedding:
material 8.1 BS EN 60811-1-1 T
corrosive and acid gas 8.2 BS 6425-1 S
Concentric layer:
neutral conductor 9.1 Visual examination R
neutral covering material 9.1 BS EN 60811-1-1 T
earth continuity conductor 9.2 Visual examination R
application 9.4 Visual examination R
corrosive and acid gas 9.5 BS 6425-1 S
Binders:
application 10.1 Visual examination R
corrosive and acid gas 10.2 BS 6425-1 T
QOversheath:
material 11.1 BS 7655-6.1 T
thickness 11.2 Annex D S
spark test 113 BS 5099 R
‘corrosive and acid gas 114 BS 6425-1 S
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
Tests under fire conditions:
flame propagation on single cable 17.2 BS 4066-1 S
flame propagation on multiple cables | 18.4 BS 4066-3 T
smoke emission 17.3 BS 7622-2 S
Compatibility test 18.2 Annex G and T
BS EN 608i1-i-1 and
BS EN 60811-1-2
NOTE Tesis classified as sampie (8) and routine (R) may be required as part of a type approval scheme.
6 © BSI 1998
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BS 4553-3:1998

Table 2 — Compatibility requirements
Component Test Requirement
GP8 LTS 1
insulation Minimum tensiie 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 —
break
Oversheath Minimum tensile strength (N/mm?) — 10
Minimum percentage elongation at break — 100
Maximum percentage variation? of tensile strength | — 40
Maximum percentage variation? of elongation at — 40
break
8 The variation is the difference between the respective values obtained prior to and after heat treatment expressed as a percentage of
the former.
Table 3 — 600/ 1 000 V XLPE-insulated single-phase split concentric cabies with stranded
copper phase conductors
Fhase Thickness Concentric conductiors Thickness | Approximate|{ Maximum d.c. conductor resistance
conductor of of overall per 1 000 m of cable at 20 °C
insulation oversheath diameter
Nominal on phase Number and Phase Neutral Earth
a condnuctor N N ) . N
area® approximate diameter of continuity
wires conductor
Neutral Earth
continuity
mm? mm rm mm mm mm 0 Q Q
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 32 3.2
10 0.7 7/1.35 4/1.78 14 12.4 1.83 1.9 1.9
16 0.7 7/1.70 4/2.25 1.4 15.0 1.15 1.2 1.2
25 0.9 11/1.70 4/2.25 i.5 i8.3 0.727 0.76 1.2
35 0.9 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 000V XLPE-insulated single-phase split concentric cables with solid
alnmininm phage conductors
Phase Thickness | Concentric conductors | Thickness | Approximate| Maxzimum d.c. conductor resistance
conductor of o overall per 1000 m of cable at 20 °C
insulation oversheath diameter
— . on nhaca
Nominal -t Number and Phase Neutral Earth
area?® conductor approximate diameter of continuity
wires conductor
Neutral Earth
continuity
mm? mm num mm mm mm Q Q Q
10 0.7 7/1.04 4/1.53 14 11.2 3.08 3.2 3.2
16 0.7 7/1.35 4/1.78 14 12.4 191 1.9 1.9
25 0.9 7/1.70 4/2.25 14 15.1 1.20 1.2 1.2
35 0.9 11/1.70 4/2.25 15 184 0.868 0.76 1.2
2 Circular solid (class 1)
© BSI 1998 7



Annex A (informative)
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A.1 General

The cables specified in this standard are designed to
have improved fire performance when installed in air,

aral awa . +nd
and are expected to be used pnman}y in such

locations. The cables are also suitable for direct burial

in ﬁ‘ee-‘&"raxnlng 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 anplication

éh&xili'iaé smtabievf-o; tile “c;;;er_avnng conalt;ons 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

or an earth conductor is disconnected from the
system within 1 min,

b) Category B

This category comprises those systerns which, under
fault conditions, nerated for a short e with

one phase earthed Ttus period, _au:cordmg to
IEC 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 systemn where an earth fault

mardbnmmandianller namd mwnarnmdler sonloda, n nvrteen ot
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 expecned to be

upe!"d.l.lcu l.d-uly th:u Wlul a pﬁlllld-llﬁlll, Cd-lul Ldulb, .lb ll.l.dy UD‘

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 U,
for these cables are 1.0 kV and 1.2 kV respectively.

The maximum sustained system voltage, Up, is the
highest voltage between phases that can be sustained
under normal operating conditions at any time and at

st Py PR, I PO SIS S Ve

any point in the system. It excludes transient voltage
variations, due, for example, to lightning impulses, fault
T S S

conditions and rapid disconnecu'on of loads.

A.8 Current rating

ko P SRR, Nt D5 B S P .y h TR . Sy Sy I
Reference should be made to the manufacturer’s
pubhcohcns to obtain ha cnirrent ratings of the

Annex B (informative)
Recommendations for installation of

B.1 Gemersl
Nallas chinsld b atall 1ot 3
Cables should be ms.aued and used in association with

2
-
D
3
D
%
5.
3
D
=
=4
5

Elecmcnzv SuD
NOTE. In countries outsnde the UK, conespondmg national
regulations may apply.

In specia] environments the appropriate reguiations

[P S.geippy Ppe P | A Alhoavernd

and codes of praciice should be observed.

B.2 Minimum temperature during instaiiation
It is recommended that the cables speciﬁed in this

i PPN |

standard be instalied omy when both the cabie and

o,
ambient temperatures are above 0 °C and have been so

for the previous 24 h, or where special precautions

have been taken to ma.mtam 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 aggr%sive environments. The protective

PR | an Ao ha aclla

(,dp auu‘u.lu not Ub' rermmoveu uUlll ulc TLHuD Uf uic Camnc
unti! |mmndmfnlv prlnr to termination or lmnhna
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

Snals ol a1 Loy fem e A awnA

have occurred, the seals should be inspect

tea ana

remade if neces
remace I necessary.

B.5 Compound ""img‘

o1 J':

For compound filled

u
the composition of t‘.'m filling compound shounld

provide an effective seal to prevent moisture gaining
access to the conductor ferrules and connections. The
filling compound should be compatible with the
materials of the cable components with which it comes

T3y oo

into contact. Account should be taken of the pouring

PR ey +h
temperatures or the temperatures resulting from

exothermic reaction

ALy A TAA AR IR

E

Compound filling is not necessary for terminations,

provided that adequate clearances are maintained
between phases and between each phase and earth.
The minimum clearances should be related to the
voitage and category of sysiems and environmental

s 'S MNavicdan, "y m o I
conditions. Guidance on minimum clearances can be

obtained from the appropriate standards for
equiprent.

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

© BSI 1998
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this standard but if a test is made it should be
performed with direct current, as follows.

The voltage should be increased gradually to the full
value of 3500V d.c. and maintained continuously
for 15 min. The test should be made between phase
conductor and the concentric conductors, the neutral

PPN IR LS g SR s I RGSGPL. Iy

a.uu Cd.l u.l LuULlibuLwILD ucugg CULLicULcu l:UgCLllUl

L S

No breakdown should occur.

This test vouage is intended for cabies immediately

aftar inarallatinn and nat far Aohlag that hava haan §

ALWCL Hualauiuvil allu rlUla 41U Laiicy uldb llave el lrl
service. When testing is required after cables have been
in service, regardless of service duration, the
manufacturer should be consulted about the
appropriate test conditions which depend on the
individual circumstances.

Annex C (informative)
Information to be provided with enquiry
or order

The fnl]mmng information ¢

enquiry or order.
a) the number of this Britis|
b) length of -able required and individual
lengths, if important;
c) size of conductor
d) type of conductor (i.e. copper or aluminium);
€) whether cable is liable to be expos

potentlallv aggressive environments (e.g. water, oil or
acid).

NOTE See annex A for recommendations for selection of
cables.

Annex D (normative)
Measurement of thickness

D.1 Samwnling

27«2 maligraills

i H lati and
For measurements of the thickness of insulation and

oversheath listed in Table 1, take a sample from
end of each drum length of cable selected for the
discarding any portion which may have suffered

damage.

D.2 Test procedure

Make measurements for thickness of insulation and
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
emniﬁaﬂ n BQ E\T ANQ11_1_1

[ A2 A LN AL LTAT A,

When determining an average thickness from several
measurements roind the resultant value to the
nearest 0.1 mm (0.05 ounded upwards).

If any of the thicknesses measured does not ¢
ck twi T

to 6.2, and 11.2, che S
of the non—conformmg dlmensmns If both of the
further pieces meet the specified requirements, the
cable is deemed to conform, but if either does not
meet the requirements the cable is deemed not to

conform
LALUVLELL

Annex E Ulu: 'v'e)
Voltage tests on completed cables
Earth all the wires that comprise the concentric layer.

Apply a test voltage of 3.5 kV rm. S. between the centra.l
phase conductor and the ¢

dmod ok i

test at room ter Tature increasi g the 'VOll.d.ge
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
the bare earth continuity wires and the covered neutral

wires in the concentric neutral layer.
Annex F (Spare)

Annex G (normative)

nnmnghl'\ﬂ‘hr test
s UALRS.

vlllll(.ll
G.1 General
This test is intended to demonstrate that the insulation
and oversheath are not likely to deteriorate due to

pantant wendlhh o Adb s e e s o Tan

LULLILALL WIWL UIT UUICT CUHITPULICIIWL 1 ulC Ldl)lC

G.2 Test method

Age the sample for 7 days at (100 £2) °C in an air oven
in accordance with 8.1.4 of BS EN 60811-1-2.

Place a sheet of clean white blotting paper under each
test piece in the oven to detect any exudation which

ey 1
may drip from the cable.

A anrnlatise aFf tha aoaing do ORI, TR s PN
After completion of the ageing test, measure the tensil
strength and the elongati OI‘ at break for insulation and

BS EN 60811-1-1.

Annex H (informative)

+, g
Notes on type tests

H.1 General
Type tests, after they have been completed, need not
be repeated uniess changes have been made that affect

bULLfULlluLy W LhC UCDL chuuculcuw .ll.l.lb e uldt
type tests should not normally be required on cables

f;); Vm(ilw\;lvd;xal' ze-n&;;:l-:sv;-);owdedvtil;t Eﬁéﬁ Eypemtestsv

have already been successfully performed by the
manufacturer.

H.2 to H.4 give guidance as to the amount of type
testing that may reasonably be required.

© BSI 1998
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H.2 Sample selection for type tests
Table 1 indicates which tests relate to complete cable

anu WIllLIl ICld-lot! 10 LUlllpUllClllb
Type tests for components may be performe

Aana aahl 1
Oni€ Cani€ saiipc.
NOTE The results of these

cable size or construction.
For the type tests on finished cable, conformity to the
requirements can be confirmed for the complete range
of cables in this standard by selecting samples for test
as follows:
any one sample of cabie having copper conducior;
plus
any one sampie of cabie having solid aluminium

ad
conductor.

In addition, where manufacturers wish to demonstrate
conformity to this standard, the cable samples should
be subjected to full dimensional checks and all other
sample (S) and routine (R) tests given in Table 1.

H.3 Type tests

Ha21 Comnali

ARsFen NSRrITEgIue

o
l-.
e-.
o
-

ah ey
ch ml: B.I.IUU.}.d

H.3.2 Shrinkage test on insulation (see 18.3)
One test should be performed on each sample selected.

H.3.3 Corrosive and acid gas test (see Table 1)

As this is a test on a cable component and therefore
generally independent of cable size, only one test is
necessary.

H.3.4 Test for flame propagation (see 18.4)

For cable sizes not exceeding 35 mm?, the test
arrangement specified in BS 4066-3 is for the test
pieces to be in touching formation. Therefore any one
cable size in the range offered should be selected
(provided that at least two test pieces of that size are

installed on the ladder) and tested in touching

formation for conformity to the requirements of

o
>
!

HaR Smaoke smission test (see 17_3)

ARsCFers iFsesirrve

WAV ALt saod 3o
nNULL 1IUD DL D Lmamu\:u as

below applies to type testing.

The loss of light transmittance during the test is a
function of cable size. Therefore the test should be
performed on the largest cable in the range being
offered either with copper or aluminium phase
conductor provided that the overall cable diameter is
l% than 20 m

iGadl LU Xsainie

referred in H.3 assume that the materiais are

rmenalodnand thaea ol et dhan wamaa Af anhlac FAawr wrhish

uuuu.suuub UIT LAlFT UL LaUITO 1uUL willit
i to be confirmed, Where a change occurs,

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

H.5 Evidence of type testing

A certificate of type test signed by the representative
of a competent witnessing body, or a properly
authorized report by the manufacturer giving the test

results should be acceptable as evidence of type

g,

When evidence of type testing is required, this should
be stated at the enquiry stage. Because of the possible

variations in cable designs it shouid not be assumed

ull type test information will be available for the

o

4.1 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

P, R

specified in this British Standard is entrusted to

PRI, N E S’I—.“n,l n“d Armnatant nannla

Sl CULLLPTLCLIIL PUUpPIC,
eetdaliilider ~AF A
taouity o1

information should b

nhlno fy
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obtained from the man

[0

T ML
J.& LADI€ S€1ECI0I anu uhgin

J.2.1 The products specified in this British Standard
are intended to be used for the supply of elecirical
o g 13 Fm tha watad valags indicatad an tha rahla

ENCIEY Up O Ui TGl VUlagt diuilaitu Uit Wik Lassic.
A.2 classifies the voltage rating of cables manufactured

dRed LadSS1220A5 W © 1S CaliCo 1tl4liilld

in accordance with this spec1ﬁcanon This rating
should not be exceeded.

J.2.2 These cables are intended for use within a

nominal power frequency range of 49 Hz to 61 Hz.

J.2.3 In addition to the current ratings, due regard
should be given to:
g
alt ‘b anability of 'rho vahlp to withstand the worst

v) the operating r'harar'fFHQf_l of the connected
eqmpment,
d) the voltage drop requirements during normal load

or motor starting conditions.

J.2.4 The possible effects of transient over-voltages

should be recogmzed as they can be detrimental to
cables.

J.2 Environment/application
J.3.1 Reasonable protection, appropriate to the choice
cable and the installation conditions, should be

mechanical damage.
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J.3.2 Spare

J.3.3 Cables may be harmed by expoqure to corrosive
products or solvent substances, especially petroleum
haaad chamicale nr thoir vannnva

based chemicals or their vapours

7.3.4 Special precautions are required when cabies
are to be installed in areas classified as hazardous and
reference should be made to BS EN 30079-14.

i

s self supporting aerial cables;
uomarme cable or for laying in water-logged
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temperature ambient conditions, or there is a

os51b111tv of higher soil thermal resistivity, the current
caxmng capacity will be reduced.

J.3.7 The standard sheathing compounds supplied on
these :ables 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.4.1 Precautions should be taken to avoid

1 et

damage to the cables before and during

J.4.Z Exceeding the manufacturer’s recommended

vy nwminnTimn a1 1lin 2 da amncesld ol e L.— 4l
LLAALLLL mn UJ.IJJ.I.S bClID].UlI.D llldy LCBLU.IJ i ud-llldgc uic
cable.

J.4.3 If cabies are to be instalied in ducts, reference
should be made to the cable 'n"'ruf“tmer for a duct

™. W R SN a e

Joiniing and filling compounds
ey |

1 1] with tha
e A 1wy ll.l\.a(kl.l.rr CGmp(hl.\lU.l.e 'V' auiL u lC

J.A4.5 The cable support system should be such as to
avoid damage or danger under normal or fault
conditions.

J.4.6 Cables specified in this British Standard are
designed for fixed installations only, e g. they are not
for use as trailing or reeling cables

J4.7 Rep ver-voltage testing can lead to

a arconiint of all acnacta
Taxe acount of au aspects

4.5 Storage and
J4.5.1 Cable drums should be regularly inspected
during storage to assess their physical condition.
J4.5.2 Battens, where applied, should not be removed
from drums until the cable is about to be installed.

J4.5.3 When handling drums, reasonable precautions
should be taken to avoid injury. Due regard should be
paid to the weight, method and direction of rolling,

e

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

U T T
pupIic.

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

Avrmrr o

CLLUERRLD,

J.6 Scrap cable incineration

Incineration of scrap cable should only be undertaken
by a licensed contractor. The Environmental Agency
should be contacted for further information.

R TR -
ography
nnrannnnan nento Fmne Al andaet amel Son ot al Ve s mnn s TIOVET
BS 7671, Requirvements for electrical installations. [EE
Wiving Reculations. Sixteonth edition

hazardous areas ( other than mmes).

IEC 60183, Guide to the selection of high-voltage
cables.
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