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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TESTS ON ELECTRIC AND OPTICAL FIBRE CABLES
UNDER FIRE CONDITIONS -

Part 3-10: Test for vertical flame spread of vertically-mounted bunched
wires or cables — Apparatus

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organizati
all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in
this end and in addition to other activities
Technical Reports

In order to promote |nterna ional i i ionalCommittees undertake to apply IEC Publications

transparently to the ma ; ational and regional publications. Any divergence
between any IEC Publicpation a e cogresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides n i Q i atevits approval and cannot be rendered responsible for any
equipment declared torbeNn~etnformi i PEC Publication

other damage of a na whaigoever, whether direct or indirect, or for costs (including legal fees) and
expensgs™arising \Qut of the publication, use of, or reliance upon, this IEC Publication or any other IEC

indispensable foxthe cogrect application of this publication.

Attention is drawn to“the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60332-3-10 has been prepared by IEC technical committee 20:
Electric cables.

It has the status of a group safety publication in accordance with IEC Guide 104.

IEC 60332-3-10 forms one of a series of publications dealing with tests on electric cables
under fire conditions; the series supersedes IEC 60332-3 published in 1992. The parts of the
series are described in the introduction.

All pre-existing categories of test are retained and updated. A new category (category D) has
been added to cater for testing at very low non-metallic volumes.
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This consolidated version of IEC 60332-3-10 consists of the first edition (2000) [documents
20/402/FDIS and 20/426/RVD] and its amendment 1 (2008) [documents 20/933/CDV and
20/982A/RVC].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 1.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

Annexes A and B are for information only.

"http://webstore.iec.ch" in the data related to the speci
the publication will be

* reconfirmed,
* withdrawn,

* replaced by a revised edition, or

O

« amended.
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INTRODUCTION

Parts 1 and 2 of IEC 60332 specify methods of test for flame spread characteristics for a single
vertical insulated wire or cable. It cannot be assumed that, because a wire or cable meets the
requirements of parts 1 and 2, a vertical bunch of similar cables or wires will behave in a
similar manner. This is because flame spread along a vertical 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 {he~sables;

d) the quantity of combustible gas released from the cables for a given te ;
)

the volume of air passing through the cable installation;

fire.

Part 3 of IEC 60332 gives details of a test where a
form various test sample installations. For easi
categories, the parts are designated as follows:

use/and differenfiation of various test

Part 3-10: Apparatus
Part 3-21: Category A F/R
Part 3-22: Category A
Part 3-23: Category B
Part 3-24: Category C
Part 3-25: Categopy D
Parts from 3-21<>

categories are distirig

atious categories and the relevant procedures. The
duration, the volume of non-metallic material of the test
le sample for the test. In all categories, cables having at
least one conduc ¢ onal area greater than 35 mm?® are tested in a spaced
configuratio . of conductor cross-sectional area of 35 mm?® or smaller are
tested in z

The actual instaled cpnfiguration of the cables may be a major determinant in the level of
flame spread occurrirfg in an actual fire.

The method of mounting described in category A F/R (part 3-21) is intended for special cable
designs used in particular installations.

Categories A, B, C and D (parts 3-22 to 3-25 respectively) are for general use where different
non-metallic volumes are applicable.
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TESTS ON ELECTRIC AND OPTICAL FIBRE CABLES
UNDER FIRE CONDITIONS -

Part 3-10: Test for vertical flame spread of vertically-mounted bunched
wires or cables — Apparatus

1 Scope

The series of International Standards covered by Parts 3-10, 3-21, 3-22,
IEC 60332 specifies methods of test for the assessment of vertical fl

The following referenced documents ate indi iCation of this document. For
dated references, only the edition cited i erences, the latest edition of
the referenced document (including any amm

IEC Guide 104, The p
and group safety publig

60332 the following definition applies. The definition is taken

3.1
ignition sour
source of energ

itiates combustion
4 Test environment

The test shall 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 shall not be carried out if the temperature of
the inside walls is below 5 °C or above 40 °C measured at a point approximately 1 500 mm
above floor level, 50 mm from a side wall, and 1 000 mm from the door. The enclosure door
shall be closed throughout the test.
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5 Test apparatus
The test apparatus consists of the following:

5.1 Test chamber

The test rig (see Figures 1a and 1b) shall comprise a vertical test chamber having a width of
(1 000 + 100) mm, a depth of (2 000 £ 100) mm and a height of (4 000 £ 100) mm; the floor of
the chamber shall be raised above ground level. The test chamber shall be nominally airtight
along its sides, air being admitted at the base of the test chamber through an aperture of
(800 £ 20) mm x (400 £ 10) mm situated (150 £ 10) mm from the front wall of the test chamber
(see figure 1).

test chamber. The back and sides of the test chamber shall be th¥
coefficient of heat transfer of approximately 0,7 W-m™2K™". For g

(see figure 3).

5.2 Air supply
Air shall be introduced into the test chamf hrough\a pox fitted directly underneath, and of
approximately the same dgi i as\thexair\inlet\aperture. Air shall be blown into the box

on O hich shall enter from the rear of the test

NOTE 1 A grille m a e i aperture to facilitate accessing the test chamber but should
neither restrict the airflow, i \

NOTE 2 A duct of /co crosdcsectionyof approximately 240 cm? and minimum length of 60 cm is
recommended.

Prior to Hurrek igniti e air flow shall be adjusted to a rate of (5000 + 500) I/min at a

ten ature of (20 = 10) °C and at atmospheric pressure and measured at
the inlet side™before the tést commences. This air flow rate shall be maintained throughout the
ing or glowing has ceased or for a maximum time of 1 h from completion of

the test flame application period, after which period the flame or glowing shall be extinguished.

NOTE 3 In order to remove noxious gases, it is recommended to maintain the air flow for some minutes after the
end of the test, before entering the test chamber.

5.3 Ladder types

There are two types of tubular steel ladder: a standard ladder of (500 £ 5) mm width and a wide
ladder of (800 £ 10) mm width. Details of the types of ladder are given in figures 4a and 4b.

5.4 Effluent cleaning attachment

Legal requirements may make it necessary for equipment for collecting and washing the
effluent to be fitted to the test chamber. This equipment shall not cause a change in the air flow
rate through the test chamber.
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6 Ignition source

6.1 Type

As required by the test procedure the ignition source shall be one or two ribbon-type propane
gas burners complete with venturi mixer, and their own set of flowmeters. The propane gas
shall be technical grade propane of nominal 95 % purity. The flame-producing surface of the
burner(s) shall consist of a flat metal plate 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 x 4,5 mm. As the burner plate may be drilled without
the use of a drilling jig, the spacing of the holes may vary slightly. Add|t|onally, a row of small
holes may be milled on each side of the burner plate to serve as pilot holegwith the function of
keeping the flame burning.

NOTE 1 To ensure reproducibility between results from different testing/statiqns, a\burhe hich is readily
available, is recommended for use. For details, see annex A.

SAFETY NOTE - The following precauti
ignition source:

— the gas supply syste

emperature and pressure from that specified on the propane
eters shall be applied when necessary, see annex B.

eter-type flowmeters shall be calibrated according to the following

Reference temperature and pressure are 20 °C and 1 bar (100 kPa).

For the purpose of this test, the air shall have a dew-point not higher than 0 °C.
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The flow rates for the test shall be as follows:

Air (77,7 £ 4,8) I/min at reference conditions (1 bar and 20 °C) or (1 550 = 140) mg/s
Propane (13,5 % 0,5) I/min at reference conditions (1 bar and 20 °C) or ( 442 + 10) mg/s

to provide a nominal (73,7 + 1,68) x 108 J/h ((70 000 + 1 600) Btu/h). 1

NOTE 3 A net heat of combustion of 46,4 kJ/g is used to calculate the propane flow rate.

6.2 Positioning

For the test, the burner shall be arranged horizontally at a distance of (7
front surface of the cable sample (600 £ 5) mm above the floor of th

5) mm from the
e tes chamber and

Where two burners are used in combination with the wide fa they haII be arranged so as
to be approximately symmetrical with the axis of the Igdde in Tig
system shall be positioned such that the centre liné er sytem is approximately
coincident with the centre of the ladder.

O

1) This is also equivalent to (20,5 = 0,5) kW.
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Key
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Smoke outlet (300 + 30) x (1 000 + 100)
Air inlet (800 + 20) x (400 £ 10)
Rig raised above ground level

Dimensions in millimetres

Figure 1a — Test chamber
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