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National foreword

This Part of BS 4066 has been prepared under the direction of the Cables and 
Insulation Standards Policy Committee. It implements HD 405.3 S1:1993 which 
was published by the European Committee for Electrotechnical Standardization 
(CENELEC). It is identical with IEC 332-3:1992 Tests on electric cables under fire 
conditions — Part 3: Tests on bunched wires or cables, published by the 
International Electrotechnical Commission (IEC). This Part of BS 4066 
supersedes BS 4066-3:1986, which is withdrawn.
It should be noted that IEC 332-3:1992 is a Technical Report of type 2. It is not to 
be regarded as an international standard. A review of IEC 332-3:1992 will be 
carried out not later than 3 years after its publication with the options of 
extension for another 3 years, conversion into an international standard, or 
withdrawal.
Additional guidance is given in National annex NB on test sample mounting.
Part 1 of BS 4066 specifies a method of test on a single vertical insulated wire or 
cable and the requirement for compliance.
Part 2 of BS 4066 specifies a method of testing a small insulating wire under fire 
conditions when the method specified in BS 4066-1 is not suitable because some 
small conductors may melt during application of the flame. Part 2 of BS 4066 also 
includes the requirement for compliance.
The foreword of HD 405.3 makes reference to the “date of withdrawal” (dow) of 
the relevant national standard. In this case, the relevant national standard is 
BS 4066-3:1986. Certificates and marks already awarded may continue to apply 
to production until 1 March 1999.
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 i and ii, 
the EN title page, pages 2 to 22, 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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Foreword

At the request of the CENELEC Technical 
Committee TC 20, Electric cables, the International 
Standard IEC 332-3:1992 was submitted to the 
CENELEC Unique Acceptance Procedure (UAP) in 
September 1992 for acceptance as a Harmonization 
Document.
The text of the International Standard was 
approved by CENELEC as HD 405.3 S1 
on 6 July 1993.
The following dates were fixed:

For products which have complied with the relevant 
national standard before 1994-03-01, as shown by 
the manufacturer or by a certification body, this 
previous standard may continue to apply for 
production until 1999-03-01.
Annexes designated “normative” are part of the 
body of the standard. Annexes designated 
“informative” are given only for information. In this 
standard, Annex A and Annex B are informative 
and Annex ZA is normative.
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Introduction
Parts 1 and 2 of IEC 332 specify methods of test for 
flame propagation characteristics for a single 
vertical insulated wire or cable. It cannot be 
assumed that, because a cable or wire meets the 
requirements of parts 1 and 2, a bunch of similar 
cables or wires will behave in a similar manner. 
This is because the propagation of flame along a 
bunch of cables depends on a number of features, 
such as:

a) the volume of combustible material exposed to 
the fire and to any flame which may be produced 
by the combustion of the cables;
b) the geometrical configuration of the cables and 
their relationship to an enclosure;
c) the temperature at which it is possible to ignite 
the gases emitted from the cables;
d) the quantity of combustible gas released from 
the cables for a given temperature rise;
e) the volume of air passing through the cable 
installation;
f) the construction of the cable, e.g. armoured or 
unarmoured.

All of the foregoing assume that the cables are able 
to be ignited when involved in an external fire.
This report gives details of a test where a number of 
cables are bunched together to form various test 
sample installations. Three sections, 3 to 5, provide 
details of different test categories having varying 
volumes of non-metallic material per metre of the 
test sample subjected to the test.
The method of mounting described as category A, 
designation F/R in section 3 is intended for special 
cable designs used in particular installations 
e.g. power stations.
The method of mounting described as category A, 
designation F in section 3 is introduced so that a 
consistent comparison with sections 4 and 5 can be 
made on the effect of increased volume of 
non-metallic material and test duration.

Section 1. General

1.1 Scope
This Technical Report describes a method of type 
approval testing to define the ability of bunched 
cables to restrain flame propagation in defined 
conditions regardless of their application, i.e. power, 
telecommunications (including data transmission 
and optical fibre cables), etc.

Three categories are defined and distinguished by 
test duration, and the volume of non-metallic 
material of the sample under test (see Table 1); they 
are not necessarily related to different safety levels 
in actual cable installations. Category A has two 
designations for the method of mounting.

1.2 Normative references
The following normative documents contain 
provisions which, through reference in this text, 
constitute provisions of this Technical Report. At 
the time of publication, the editions indicated were 
valid. All normative documents are subject to 
revision, and parties to agreements based on this 
Technical Report are encouraged to investigate the 
possibility of applying the most recent editions of 
the normative documents indicated below. Members 
of IEC and ISO maintain registers of currently valid 
International Standards.
IEC 332-1:1979, Tests on electric cables under fire 
conditions — Part 1: Test on a single vertical 
insulated wire or cable. 
IEC 332-2:1989, Tests on electric cables under fire 
conditions — Part 2: Test on a single small vertical 
insulated copper wire or cable. 
IEC 811-1-3:1985, Common test methods for 
insulating and sheathing materials of electric 
cables — Part 1: Methods for general application — 
Section 3: Methods for determining the density — 
Water absorption tests — Shrinkage test. 

Section 2. General details of test 
procedures

2.1 Test sample and categories
The test sample should comprise a number of test 
pieces of cable from the same length, each having a 
minimum length of 3,5 m.
The total number of 3,5 m test pieces in the test 
sample should be in accordance with one of the three 
categories as follow:

Category A
The number of test pieces required to provide a 
nominal total volume of non-metallic material 
of 7 litres per metre.
Category B
The number of test pieces required to provide a 
nominal total volume of non-metallic material 
of 3,5 litres per metre.
Category C
The number of test pieces required to provide a 
nominal total volume of non-metallic material 
of 1,5 litres per metre.
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2.2 Details of the test rig
2.2.1 Enclosure and air supply

The test rig (Figure 1) should comprise a vertical 
test chamber having a width of 1 000 mm ± 100 mm, 
a depth of 2 000 mm ± 100 mm and a height 
of 4 000 mm ± 100 mm; the floor of the chamber 
should be raised above ground level. The test 
chamber should be nominally airtight along its 
sides, air being admitted at the base of the test 
chamber through an aperture 
of 800 mm ± 20 mm × 400 mm ± 10 mm 
situated 150 mm ± 10 mm from the front wall of the 
test chamber.
The air flow should be adjusted to a rate 
of 5 000 l/min ± 500 l/min at a constant controlled 
temperature of (20 ± 10) °C and measured at the 
outlet or inlet side before the test commences. These 
parameters should be preferably regulated during 
the test.
An outlet 300 mm ± 30 mm × 1 000 mm ± 100 mm 
should be made at the rear edge of the top of the test 
chamber. The back and sides of the test chamber 
should be thermally insulated to give a coefficient of 
heat transfer of approximately 0,7 W/(m2·K). For 
example, a steel plate 1,5 mm to 2,0 mm thick 
covered with 65 mm of mineral wool with a suitable 
external cladding is satisfactory (see Figure 1a). The 
distance between the ladder and the rear wall of the 
chamber is 150 mm ± 10 mm, and between the 
bottom rung of the ladder and the 
ground 400 mm ± 5 mm. The clearance between the 
lowest point of the test piece and the ground is 
approximately 100 mm (see Figure 3).
2.2.2 Ladder types
There are two types of ladder; a standard ladder 
of 500 mm width and a wide ladder of 800 mm 
width. Details of the types of ladder and the 
methods of mounting to be used are provided in 
sections 3 to 5 of this report (see Figure 2, 
Figure 2a, Figure 3, Figure 3a, Figure 3b, 
Figure 3c and Figure 3d).

2.2.3 Smoke cleaning attachment

Legal requirements may make it necessary for 
equipment for collecting and washing the smoke to 
be fitted to the test chamber. This equipment should 
be such as to collect the smoke leaving the chamber 
without causing a change in the air flow rate 
through the test chamber.

2.3 Determination of number of test 
pieces
In order to calculate the appropriate number of test 
pieces, it is necessary to determine the volume per 
metre of non-metallic material of one test piece.

A section of cable which should not be less 
than 0,3 m is carefully cut to ensure that the 
surfaces are at right angles to the cable axis, thus 
enabling precise measurements of its length.
Each non-metallic material Ci should be extracted 
from the test piece and weighed. Any less than 5 % 
of the total non-metallic weight should be discarded.
Where semi-conducting screens cannot be removed 
from the insulating material, the components may 
be considered as one for the purpose of measuring 
their weight and specific gravity.
The specific gravity of each non-metallic component 
(including cellular material) should be measured in 
an appropriate way, e.g. clause 8 of IEC 811-1-3, in 
order to obtain values expressed to the second 
decimal place. Tapes and fibrous components should 
be assumed to have an effective specific gravity of 1.
The volume Vi (litres per metre of cable) of each 
non-metallic material Ci is calculated as follows:

where

The total volume, V, of the non-metallic materials 
contained in one metre of cable is equal to the sum 
of the individual volumes V1, V2, etc.
The closest integer (0,5 and above corresponding 
to 1) of the number of test pieces to be mounted is 
obtained by dividing the volume per metre of the 
test category specified in clause 2.1 of this section by 
the total volume, V, of non-metallic material per 
metre of cable.

2.4 Mounting of the test sample
The methods of mounting the pre-determined 
number of test pieces to form the test sample are 
fully described in sections 3, 4 and 5.
Two methods of mounting (designations F/R and F) 
are applicable to category A. Only designation F 
applies to categories B and C.
For identification purposes the following 
abbreviated notations may be used:

Mi is the mass of the component Ci (kg)

@i is the specific gravity of the component Ci (kg/dm3)

l is the length of the section of cable (m)

Category A, designation F/R — 332-3A F/R

Category A, designation F — 332-3A F

Category B, designation F — 332-3B F

Category C, designation F — 332-3C F

Vi
Mi
ρi l×
--------------=
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2.5 Ignition source
The ignition source should be one or two ribbon-type 
propane gas burners and their own set of flow 
meters, complete with venturi mixer, and whose 
flame-producing surface consists of a flat metal 
plate 341 mm long and 30 mm wide through 
which 242 holes of 1,32 mm in diameter are drilled 
on 3,2 mm centres in three staggered rows of 81, 80 
and 81 holes each to form an array having the 
nominal dimensions 257 mm × 4,5 mm as shown in 
Figure 4. As the burner plate may be drilled without 
the use of a drilling jig, the spacing of the holes may 
vary slightly. Additionally, a row of small holes may 
be milled on each side of the burner plate to serve as 
pilot holes with the function of keeping the flame 
burning.
NOTE To ensure reproducibility between results from different 
testing stations, it is recommended that the proposed burner, 
which is readily available, be used. For details, see Annex A.

Each burner should be fitted with an accurate 
means of controlling the fuel and air input flow 
rates. Figure 5 shows an example of a control 
system. The calibration of the propane rotameter 
should be checked after installation with a flow 
meter to ensure that the pipework and the venturi 
have not affected the calibration.
Corrections for the variations in temperature and 
pressure from that specified on the propane 
rotameter should be applied when necessary.
For the purpose of this test, the air should have a 
dew-point not higher than 0 °C and the input should 
be 76,7 l/min ± 4,7 l/min; the propane flow rate 
should be 13,3 l/min ± 0,5 l/min at one atmosphere 
and 20 °C to provide a nominal 73,7 ± 1,68 × 106 J/h 
(70 000 ± 1 600 Btu/h)1) to each burner.
NOTE The net heat of combustion is used to calculate the 
propane flow rate.

2.6 Positioning of ignition source
For the test the burner should be arranged 
horizontally at a distance of 75 mm ± 5 mm from the 
front surface of the cable sample 
and 600 mm ± 5 mm above the floor of the test 
chamber. The point of application of the burner 
flame should lie in the centre between two 
cross-bars on the ladder and at 
least 500 mm ± 5 mm above the lower end of the 
sample (see Figure 3).
Adjustment of air and gas flows prior to the test may 
be carried out away from the test position.
Where two burners are used in tandem for the test 
category A designation F in combination with the 
wide ladder — see section 3 — they should be 
positioned as shown in Figure 4a.

2.7 Test procedure
2.7.1 Test conditions

The test should not be carried out if the external 
wind speed measured by an anemometer fitted on 
the top of the test rig is greater than 8 m/s and 
should not be carried out if the temperature of the 
inside walls is below 5 °C or above 40 °C measured 
at a point approximately 1,5 m above floor 
level, 50 mm from a side wall, and 1,0 m from the 
door. The enclosure door shall be closed throughout 
the test.
The cables or test pieces forming the test sample 
should be conditioned at a temperature of (23 ± 5) °C 
for at least 16 h before commencing the test. The 
test chamber should be dry.

2.7.2 Flame application times

See sections 3, 4 and 5.

2.8 Performance requirements and 
retest procedure
2.8.1 Performance requirement

After burning has ceased, the test sample should be 
wiped clean. If burning has not ceased after a 
maximum time of 1 h from the completion of the test 
flame period, the flame should be extinguished.
All soot is to be ignored if, when wiped off, the 
original surface is undamaged. Softening or any 
deformation of the non-metallic material is also to 
be ignored. The maximum extent of the damage is 
measured to one decimal place from the bottom edge 
of the burner to the onset of char, which is defined 
as follows:

Press against the cable surface with a sharp 
object, e.g. a knife blade. Where the surface 
changes from a resilient to a brittle (crumbling) 
surface, this indicates the onset of char.

The maximum extent of the charred portion 
measured on the test sample should not have 
reached a height exceeding 2,5 m above the bottom 
edge of the burner, neither at the front nor the rear 
of the ladder.

2.8.2 Retest procedure

In the case of doubt, two further tests should be 
undertaken as detailed in clause 2.7. The test 
should be deemed as satisfactory if both tests meet 
the requirements of 2.8.1.

1) This is also equivalent to 20,5 kW ± 0,5 kW.
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