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Foreword

This British Standard has been prepared under the direction of the Cables and
Insulation Standards Policy Committee to specify performance requirements and
provide test methods to enable designers of installations to make an assessment
of the fire performance characteristics of various types of cable, particularly with
regard to maintaining circuit integrity for a period after commencement of a fire.
A number of alternative time and temperature parameters are given to allow the
designer to select those considered to be the most appropriate for the intended
use. No attempt is made to specify any additional mechanical protection which
may be desirable for such cables under particular installation conditions, nor to
deal with cable terminations or connected equipment which require separate but
parallel consideration in relation to the duty to be performed.

It is emphasized that the fire tests do not assess a fire hazard, nor can the results
of the fire tests alone guarantee safety. They only provide information to assist in
the assessment of the suitability of a cable for a given application.

It has been assumed in the drafting of this British Standard that the execution of
its provisions is entrusted to appropriately qualified staff and experienced people,
for whose guidance it has been prepared.

At the time of publication of this British Standard there is no corresponding
international standard. In preparing the standard, however, use has been made
of IEC Publication 331 of the International Electrotechnical Commission (IEC)
Fire-resisting characteristics of electric cables.

This edition incorporates Amendment Nos. 1 and 2 and introduces technical
changes to bring the standard up-to-date but it does not reflect a full review or
revision of the standard, which will be undertaken in due course. Changes to
the 1983 edition are indicated by a line in the margin. BS 6387:1994 supersedes
BS 6387:1983 which is withdrawn.

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

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

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and 11,
pages 1 to 20, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.
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1 Scope

This British Standard specifies performance
requirements and gives test methods for mechanical
and fire tests applicable to cables rated at voltages
not exceeding 450/750 V and for mineral-insulated
cables conforming to BS 6207.

NOTE The test methods for fire tests may be extended up to
and including 600/1 000 V cables, in which case guidance should
be sought from the manufacturer.

The cables are intended to be used for wiring and
interconnection where it is required to maintain
circuit integrity under fire conditions for longer
periods than can be achieved with cables of
conventional construction.

This standard specifies those requirements of the
cables related to characteristics required to enable
circuit integrity to be maintained under fire
conditions.

2 References

2.1 Normative references

This British Standard incorporates, by dated or
undated reference, provisions from other
publications. These normative references are cited
at the appropriate places in the text and the
publications are listed on the inside back cover. For
dated references, subsequent amendments to or
revisions of any of these publications apply to this
British Standard only when incorporated in it by
amendment or revision. For undated references, the

latest edition of the publications referred to applies.

2.2 Informative reference

This British Standard refers to another publication
that provides information or guidance. The edition
of this publication current at the time of issue of this
standard is listed on the inside back cover, but
reference should be made to the latest edition.

3 Definitions

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

3.1
rated voltage U,

the power-frequency voltage to earth for which the
cable is designed

3.2
rated voltage U

the power-frequency voltage between conductors for
which the cable is designed

3.3
routine test

a test to be conducted on all manufactured lengths

34
sample test

a test made by the manufacturer on samples of
completed cable, or components taken from a
completed cable, at a frequency to verify that the
finished product meets the design specification

3.5
type test

a test required to be made before supplying, on a
general commercial basis, a type of cable covered by
this standard in order to demonstrate satisfactory
performance characteristics to meet the intended
application, and that is of such a nature that after it
has been made it need not be repeated unless
changes are made in the cable materials or design
which might change the performance
characteristics

4 Voltage designation

4.1 The cable shall be designated by the rated
voltages U, and U expressed in the form U,/U
unless otherwise specified in the appropriate cable
standard.

4.2 The rated voltages recognized for the purposes
of this standard are 300/500 V and 450/750 V and
those applicable to mineral-insulated cables as
specified in BS 6207.

NOTE In an a.c. system, the rated voltage of a cable should be
at least equal to the nominal voltage of the system for which it is
intended. This condition applies both to the value U, and the
value U.

In a d.c. system, the rated voltage of a cable should be not less
than two-thirds of the nominal voltage of the system for which it
is intended.

It should be noted in regard to both the above, that it is possible
for the operating voltage of a system to exceed permanently the
nominal voltage of the system by 10 %.

5 Tests

CAUTION. The tests given in this standard involve the use of
dangerous voltages and temperatures. Suitable precautions
should be taken against shock, burning, fire and explosion risks
that may be involved and against any noxious fumes that may be
produced.

Cables shall meet the requirement of the tests as
shown by the letter “x” in Table 1. When specified
in the appropriate cable standard or by the
purchaser at the time of enquiry or order, cables
shall also meet the requirements shown by the
letter “o” (optional).

The tests shall be applied to cables having two or
more insulated conductors, whether or not the
cables incorporate other metallic elements such as
armour, screen or circuit protective conductor. The
tests shall also be applied to cables having one
insulated conductor provided that the cable
incorporates at least one other metallic element.
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The tests shall not be applied to cables having one
insulated conductor but no other metallic element.

Resistance to fire alone (see D.2)

6 Categories of cable

Cables shall be categorized by a letter symbol or

series of symbols according to the requirements for
fire resistance characteristics which they meet, the
test temperatures selected (see D.2 and D.4) and
the duration of the test for resistance to fire alone

(see D.2).

650 °C for 3 h
750 °C for 3h
950 °C for 3 h

The first letter symbol (or symbols) shall be as
follows.

Symbol

A
B
C

950 °C for 20 min (short duration) S

Where an optional test is applied to further
categorize the cable, this letter shall be followed by
one or more of the following letter symbols.

Table 1 — List of applicable tests

Clause reference Test description Category Mineral- Other Other
of test |insulated cables | cables cables
conforming to with with
requirementsof | overall overall
BS 6207 diameter | diameter
<20 mm | =20 mm
7.1 Conductor resistance test Sample |x (as BS 6207) |x X
Voltage tests on completed cable
7.2.1,A.1and A.2 Full length test Routine |x (as BS 6207) |x X
7.2.2,A.1 and A.3 Test in water Sample |x (as BS 6207) |x X
Tests for bending characteristics
8, B.1 and B.3 Bend test at ambient temperature Type x (as BS 6207) |x —
8, B.2 and B.3 Bend test at 0 °C Type — X —
Tests for resistance of cable to impact
9.1 and annex C Test for resistance to impact at Type — X X
ambient temperature
9.2 Test for resistance of sheath to cold |Type — X X
impact
10 Test for electric cables under fire Type x (as BS 6207) | x X
conditions
Tests for fire resistance characteristics
11.1, D.1 and D.2 Resistance to fire alone Type X X
11.2, D.1 and D.3 Resistance to fire with water Type o? 0 0?
11.3, D.1 and D.4 Resistance to fire with mechanical Type o? o) 0?
shock
“x” means the test is applied.
“~” means the test is not applied.
“0” means the test is optional.
a Not all sizes or types of cable with overall diameters greater than 20 mm can be presently accommodated within the standard
and guidance on testing these cables should be sought from the manufacturer.
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Resistance to fire with water (see D.3) W

Resistance to fire with mechanical shock
(see D.4)

650 °C X
750 °C Y
950 °C Z

Thus, a cable meeting the performance
requirements of 11.1 at 950 °C for 3 h and 11.3

at 750 °C, but not 11.2, would be category CY, or a
cable meeting the requirements of 11.1 at 650 °C
for 3 h and 950 °C for 20 min and also 11.2,

and 11.3 at 650 °C would be category ASWX. The
listing of the test methods indicated above does not
imply that cables exist to meet all the permutations
of categories possible.

7 Electrical requirements for
completed cable

7.1 Conductor resistance test

The d.c. resistance of each conductor measured on a
sample of cable at least 1 m in length, after
correction for ambient temperature, shall be not
more than the value specified in the appropriate
table of BS 6360 for the type and size of conductor
used.

7.2 Voltage tests on completed cable
7.2.1 Full length test

When a manufactured length of completed cable 1s
tested as described in A.1 and A.2, no breakdown of
the insulation shall occur during the test.

7.2.2 Test in water

When a sample of completed cable is tested as
described in A.1 and A.3.1, no breakdown of the
msulation shall occur during the test.

When a sample of completed cable, having a
metallic layer or a non-insulated circuit protective
conductor, is tested as described in A.1 and A.3.2,
no breakdown of the sheath shall occur during the
test.

8 Bending characteristics

When a sample of cable is tested either at ambient
temperature (see B.1 and B.3) or at 0 °C

(see B.2 and B.3) as described in annex B, the
sheath of the sample of cable shall be free from
splits and no breakdown of the insulation shall
occur during the test.

9 Resistance of cable to impact

9.1 Resistance to impact at ambient
temperature

There shall be no breakdown of the insulation of any
of the samples when they are tested as described in
annex C.

9.2 Resistance of sheath to cold impact

When samples of cable are tested for impact at a
temperature of — 15+ 2 °C in accordance with 8.5 of
BS 6469-1.4:1992 the requirement given in 8.5.6
of BS 6469-1.4:1992 shall be met.

10 Test requirements for electric cable
under fire conditions

A sample of cable shall be tested in accordance with
BS 4066-1 and shall meet the requirements of that
standard.

11 Fire resistance characteristics
11.1 Resistance to fire alone

When a cable sample is tested as described

in D.1 and D.2, no fuse shall be ruptured nor any
lamp extinguished during the period of the test. If
the sample fails to conform to this requirement, two
further samples shall be prepared and tested and
both shall conform to this requirement.

11.2 Resistance to fire with water

When a cable sample is tested as described

in D.1 and D.3, no fuse shall be ruptured nor any
lamp extinguished during the period of the test. If
the sample fails to conform to this requirement, two
further samples shall be prepared and tested and
both shall conform to this requirement.

11.3 Resistance to fire with mechanical shock

When a cable sample is tested as described

in D.1 and D.4, no fuse shall be ruptured nor any
lamp extinguished during the period of the test. If
the sample falls to conform to this requirement, two
further samples shall be prepared and tested and
both shall conform to this requirement.
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Annex A Voltage tests on completed
cable

A.1 Test conditions and voltage

Carry out the tests described in A.2 and A.3 at a
temperature of 20 + 5 °C using an alternating
voltage approximately of sinewave form, having a
frequency in the range 49 Hz to 61 Hz, the ratio
peak value/r.m.s. value being equal to y2 with a
tolerance of + 7 %.

A.2 Full length test

Test each manufactured length of twin and
multicore cable without immersion in water. Apply
the test voltage, increasing this gradually and
maintaining it at the full r.m.s. value given in
Table 2 for 5 min between each conductor in turn
and all the others connected together and also
connected to the circuit protective conductor, drain
wire and metallic layer, if any.

A.3 Test in water

A.3.1 Immerse a sample of cable, 20 m in length, in
water for at least 24 h, the ends of the cores
protruding sufficiently above the water level to
prevent damage due to leakage current along the
surface of the cable when the required voltage is
applied between the conductor and the water. Apply
the test voltage, increasing the voltage gradually
and maintaining it at the full r.m.s. value given

in Table 2 for 15 min, between each conductor in
turn and all the others connected together and also
connected to the circuit protective conductor, drain
wire and metallic layer, if any, and to the water; also
apply the test voltage between all the conductors
connected together and the water.

A.3.2 If the cable has a metallic layer or a
non-insulated circuit protective conductor, carry out
the following additional test while the sample is still
immersed. Disconnect the circuit protective
conductor, drain wire and the metallic layer from
the water and connect them together. Apply a
voltage of 1 kV for 5 min between these and the
water.

Table 2 — Test voltages for completed cable

Annex B Tests for bending
characteristics

B.1 Bending test at ambient temperature

Take a sample of cable and subject it to the bending
test in accordance with the test method given in B.3
at a temperature of 20 £ 5 °C.

B.2 Bending test at 0 °C

Take a sample of cable and, together with the test
mandrel, cool it for 2 h at 0 = 2 °C. Then |
immediately subject it to the bending test in
accordance with the test method given in B.3.

B.3 Test method
B.3.1 Apparatus

A test mandrel having a diameter 12D + 5 % where
D is the external diameter of the completed cable.

B.3.2 Procedure

Take a cable sample having a length at least five
times the mandrel diameter and not less

than 1 500 mm if the test for resistance to fire with
water is later to be carried out (see D.3.2). Mount
the test mandrel on a horizontal or vertical axis
about which it is free to rotate. Lay out the cable
sample straight on a level surface and secure one
cable end to the test mandrel through a swivel
connection. Draw a reference line along the top of
the cable parallel to its longitudinal axis.

Rotate the mandrel steadily so that all the cable is
wound on in a closely wrapped coil, preventing the
cable from twisting during the operation. Then
rotate the mandrel in the opposite direction so that
the cable is unwound and again laid straight on the
level surface. Rotate the cable through 180° around
its longitudinal axis and repeat the winding and
unwinding processes.

Apply the test voltage, increasing the voltage
gradually and maintaining it at the full r.m.s. value
given in Table 2 for 1 min, between each conductor
in turn and all the other conductors connected
together and also connected to the circuit protective
conductor, drain wire and metallic layer, if any.

Rated voltage of cable V Test voltage (r.m.s.) V
300/500 2 000
450/750 2 500
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