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British Standard Specification for

Thermosetting insulated cables
® (non-armoured) for electric power and lighting

with low emission of smoke and corrosive gases
when affected by fire

Cables (non-armés) pour I'alimentation électrique et |’éclairage & isolation thermodurcissable, 3 faible
émission de fumée et de gaz corrosifs lorsqu’ils sont soumis au feu

Unbewehrte Starkstrom- und Lichtkabel mit thermoplastischer Isolierung mit, bei Beriihrung mit einer
Flamme, geringer Entwicklung von Rauch und aggressiven Dampfen
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Foreword )

This British Standard has been prepared under the direction
of the General Electrotechnical Engineering Standards
Policy Committee at the request of the British Cable
Makers’ Confederation in view of an increasing demand for
cable with reduced emission of smoke and corrosive gases
when affected by fire.

The improved performance under fire conditions is
assessed on the basis of tests that measure the emission of
smoke and corrosive gases under defined conditions.

The dimensions closely follow those for similar cables
made to BS 6004 and the cables are for the same voltage
range of 460/760 V. However, the materials used may
result in different installation characteristics from those
cables made to BS 6004.

There is currently no published international standard for

this type of cable. .

Product certification. Users of this British Standard are
advised to consider the desirability of third party
certification of product conformity with this British
Standard based on testing and continuing surveillance,
which may be coupled with assessment of a supplier’s
quality systems against the appropriate Part of BS 5750.

- Enquiries as to the availability of third party certification
schemes will be forwarded by BSI| to the Association of
Certification Bodies. If a third party certification scheme
does not already exist, users should consider approaching
an appropriate body from the list of Association members.

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

1 Scope

This British Standard specifies requirements for non-
armoured single-core cables with thermosetting insulation
of rated voltage 450/760 V which, when assessed by tests
specified in the standard, produce lower levels of smoke
and corrosive gases under exposure to fire compared with
PVC cables made to BS 6004.

In this standard corrosive {and acid) gases are defined as
those which are determined as HCI,

The standard specifies constructional and test requirements,
including a test relating to performance under fire
conditions.

NOTE 1. Tests relating to the performance of cables under fire
conditions are still under active development and improvement.
The cautionary notes contained within the ‘scope’ of each test
method should be taken into account when assessing the suitability
of cables complying with this specification for use in a particular
application,

The insulation and other components are suitable to permit
operation of the cables at a maximum sustained conductor
temperature of 90 °C.

NOTE 2. Limitation on the temperature of the cables may be
imposed in situations where they may be touched, or where they
may touch materials of lower thermal stability.

NOTE 3. In installations that include cable joints and terminations,
the performance of these accessories should be taken into account
in deciding the maximum operating temperature of the cable.
The types of cables included in the standard are
thermosetting insulated, non-sheathed cable, 450/750 V,
single-core (see table 3), and are as follows:

(a) rigid copper conductor;

(b) flexible copper conductor.
A guide to the use of these cables for fixed installations is
given in appendix A.

NOTE 4. The titles of the publications referred to in this standard
are listed on the inside back cover.

For the purposes of this British Standard, the definitions
given in BS 4727 : Part 2 : Group 08 apply.

3 Voltage designation

The rated voltage of a cable is the reference voltage for
which the cable is designed, and which serves to define
the electrical tests, and shall be expressed, in volts, by
the following expression: :
Up/U
where
U, is the r.m.s. value between any insulated conductor
and earth, i.e. metal covering of the cable or the
surrounding medium;
U is the r.m.s. value between any two phase-conductors
of a multi-core cable or of a system of single-core
cables.

In an alternating current system, the rated voltage of a
cable shall be at least equal to the nominal voltage of the
system for which it is intended, and this applies both to the
value U, and to the value U.

In a direct current system, the nominal voltage of the
system shall be not higher than 1.5 times the rated voltage
of the cable.

NOTE 1. The operating voltage of a system may permanently
exceed the nominal voltage of such a system by 10 %. A cable can
be used at 10 % higher operating voltage than its rated voltage if
the latter is at least equal to the nominal voltage of the system.
The rated voltage recognized for the purposes of this
standard shall be 450/750 V.

NOTE 2. The cables may be suitable for voltages up to 1000 V a.c.
or up to 760 V to earth d.c. {see appendix A).

4 Conductor

4.1 The conductor shall be annealed copper conductor
complying with BS 6360. 1t shall be permissible for the
wires to be tinned.

4.2 The class of the conductor shall be as given in table 3.
Conductors in table 3(a) shall be circular solid, circular
stranded or compacted circular stranded, and those in
table 3(b) shall be flexible.

5 Insulation

5.1 Type
The insulation type shall be a thermosetting material
complying with this standard and with BS 6469.

Compliance shall be checked by carrying out the
appropriate tests listed in tables 1, 3, 4 and 5.

5.2 Application

The insulation shall be applied closely to the conductor.
It shall be possible to remove the insulation without
damage to the insulation itself, the conductor, or the tin
coating, if any.

Compliance shall be checked by visual examination and
by a manual test.

5.3 Thickness

The mean value of the thickness of the insulation shall be
not less than the value given for each type and cross section
of cable in table 3. However, it shall be permissible for the
thickness at any place to be less than the value specified
provided that the difference does not exceed 0.1 mm %

10 % of the value specified.

Compliance shall be checked by the measurements
described in 2.1.1 of BS 6469 : 1984.

For each cable to be tested, one sample of the insulation
shall be taken from each of three places separated by at
least 1 m.

The mean of all the values obtained on the three pieces of
insulation shall be calculated to two decimal places and
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then rounded off to obtain the mean value of insulation
thickness. If the calculation gives 5 or more for the second
decimal figure, the first figure shall be raised to the next
number: thus, for example, 1.75 shall be rounded to 1.8
and 1.74 to 1.7.

The smallest of all the values obtained shall be taken as the
minimum thickness of insulation at any place.

6 Cable identification

6.1 General

Each cable shall be identified by its colour. The colour
shall be either throughout the whole of the insulation or
on the surface of the insulation.

6.2 Colours
The colours of the cables shall be as given in table 3.

NOTE. Attention is drawn to the fact that, according to the use to
which the cables are put, it may be necessary to comply with core
colour requirements specified in the ‘Regulations for Electrical
Installations’ published by the Institution of Electrical Engineers,
any British or other standard applicable, or any appropriate
regulations or statutory requirements.

6.3 Bi-colour combination

On the cable marked with the bi-colour combination
green/yellow, the distribution of these colours shall be
such that for every 15 mm iength of cable, one of these
colours shall cover at least 30 % and not more than 70 %
of the surface of the cable, while the other colour shall
cover the remainder of the surface.

NOTE 1. In case of dispute and where appropriate to the method

of colour marking of the insulation, see 2.7 of BS 6469 : 1984 for
a test method to check compliance.

NOTE 2. Use of the colours green/yellow and blue. The colours
green and yellow when they are combined as specified above are
recognized exclusively as a means of identification of the cable
intended for use as earth connection or similar protection, and
the colour blue is intended for the identification of the cable
intended to be connected to neutral. If, however, there is no
neutral, blue can be used to identify any cable except for earthing
or protective conductor.

6.4 Clarity and durability
The colours shall be clearly identifiable and durable,
Compliance shall be checked by trying to remove the

colours of the cables by {ightly rubbing the core 10 times
with a piece of cotton wool soaked in water.

7 Cable marking

The cable shall be marked with the number of this British
Standard, i.e. BS 7211%, on the outer surface by printing,
indenting or embossing.

All cables shall be provided with an indication of origin
consisting of an identification thread or threads or the

continuous marking of the manufacturer’s name or
trademark.
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If coloured threads are used, the colours shall comply with
those registered in PD 2379, where applicable. The colours
shall be easy to recognize or shall become recognizablie by
cleaning with petrol, or other suitable solvent, if necessary.
The marking of the manufacturer's name or trademark,

if used, shall be by printing, indenting or embossing on
the insulation.

The marking shall be legible and shall be regarded as
continuous if the gap between the end of one complete
inscription and the beginning of the next does not exceed
200 mm.

8 Construction and overall dimensions

8.1 Construction
The construction of the cables shall be as given in table 3.
Compliance shall be checked by visual examination and

- measurement.

8.2 Mean overall dimensions
The mean overall dimensions of the cables shall be within
the limits given in table 3.

Compliance shall be checked by the measurements
described in 2.1.3 of BS 6469 : 1984. Measurements shall
be taken from each of three places, separated by at

least 1 m.

The mean of the six values obtained shall be taken as the

- mean overall diameter.

9 Schedule of tests

Table 1 lists the range of tests applicable to the cables
covered by this British Standard and refers to the relevant
clauses of the standard specifying the requirements and
test methods. The last column shows the category of each
test, i.e. R, RSand T.
The categories and corresponding designations are as
follows.
{(a) Routine test (R}: test made at the manufacturer's
works on all cables in the finished state or, as appropriate
(e.g. spark test), during manufacture. '
(b) Regular sample tests (RS): tests made at the
manufacturer’s works on representative samples selected
regularly by the manufacturer, or as specified by the
purchaser at the time of ordering.
(c) Type tests (T): tests to be made on cable as
produced by a specific manufacturer before the
manufacturer supplies, on a general commercial basis,
cables designed to comply with this standard. These
tests, after they have been successfully completed, need
not be repeated unless changes are made that might
affect compliance with the test requirements.

* Marking BS 7211 on or in relation to a product represents a manufacturer’s declaration of conformity, i.e. a Bﬂ@um&ntshe
manufacturer that the product meets the requirements of the standard. The accuracy of the claim it ti:e/afore solely the responsibility of the

person making the claim. Such a declaration is not to be confused with third party certification of coniormity, wﬁm%
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Table 1. Schedule of tests
Test Requirement Test method Category
given in clause
Conductor construction 4 BS 6360 RS
Insulation
matetrial 5.1 BS 6469 T
application 5.2 Visual examination RS
thickness 5.3 BS 6469 RS
absence of faults 104 B.1and B.4 R
cable identification 6 Visual examination RS
Cable marking 7 Visual examination RS
Electrical
conductor resistance 10.1 BS 6360 RS ’
voltage test on cable 10.2 B.1 and B.2 RS
insulation resistance 10.3 B.1and B.3 RS
Construction and overall dimensions 8 BS 6469 RS
Test under fire conditions 1 BS 4066 : Part 1 or Part 2 RS
Smoke emission 13 Appendix D RS
Corrosive and acid gas emission 12 BS 6425 : Part 1 RS

10 Electrical requirements

10.1 Conductor resistance

The d.c. resistance of each conductor measured on a
sample of cable at least 1 m in length shall comply with
BS 6360.

10.2 Voltage test on cable
When the cable is tested as described in B.1 and B.2 no
breakdown of insulation shall occur,

10.3 Insulation resistance
When the cable is tested as described in B.1 and B.3, the
insulation resistance shall be not less than the minimum
value specified in table 3.

10.4 Test to check the absence of faults on insulation
When the cable is tested as described in B.1 and B.4, it shall
withstand the applied voltage without failure of the
insulation. :

11 Test under fire conditions

Cables with nominal cross-sectional area of conductor
greater than 1.5 mm? shall comply with BS 4066 : Part 1.
Cables with nominal cross-sectional area of conductor equal
to, or less than, 1.6 mm? shall comply with BS 4066 :

Part 2.

The test shall be carried out on a sample of the cable.

12 Corrosive and acid gas emission

When tested in accordance with BS 6425 : Part 1 the level
of HCl shall be not greater than 0.5 %.

13 Smoke emission

The completed cable shall be tested in accordance with the
procedure given in appendix D. The cables shall be tested

as a flat horizontal unit. Where shown in table 2, the cable
shall first be made into a bundle of 7 cables (as 1 + 6) and
the bundle tested as part of the flat horizontal unit. Bundles
shall be twisted in a helical manner so that the lay of the
helix is approximately 15 * 3 times the nominal bundie
diameter,
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