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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

Part 2: Test method for fire with shock at a temperature of at least 830 °C
for cables of rated voltage up to and including 0,6/1,0 kV and
with an overall diameter not exceeding 20 mm

FOREWORD

1) 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

4) In order to promote |nterna ional i i ional Committees undertake to apply IEC Publications
transparently to the ma 3 ational and regional publications. Any divergence
between any IEC Publicpation a e cogresponding national or regional publication shall be clearly indicated in

the latter

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

6) All users should epsiyre

7) No liability sh Ctors, employees, servants or agents including individual experts and
members of/ts techRicahkco s and IEC National Committees for any personal injury, property damage or
other damage of a 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.

9) Attention is drawn tothe 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 60331-2 has been prepared by IEC technical committee 20: Electric
cables.

The text of this standard is based on the following documents:

FDIS Report on voting
20/1050/FDIS 20/1054/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
Documents
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It has the status of a group safety publication in accordance with IEC Guide 104.

A list of all the parts in the IEC 60331 series, under the general title Tests for electric cables
under fire conditions — circuit integrity, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

@%
S
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INTRODUCTION

IEC 60331 consists of the following parts under the general title: Tests for electric cables under
fire conditions — Circuit integrity:

Part 1: Test method for fire with shock at a temperature of at least 830 °C for cables of
rated voltage up to and including 0,6/1,0 kV and with an overall diameter exceeding
20 mm

Part 2: Test method for fire with shock at a temperature of at least 830 °C for cables of
rated voltage up to and including 0,6/1,0 kV and with an overall diameter not
exceeding 20 mm

Part 3: Test method for fire with shock at a temperature of at least §° for cables of

rated voltage up to and including 0,6/1,0 kV tested in a metal

Part 11:
Part 21: icluding

Part 23:
Part 25:

Since its first edition (1970), IEC 60331 & introduced a range of test
apparatus in order that a test may b i Il power, control, data and
optical fibre cables.

Successful tests carried out in accord is standard will enable an identification to be

marked on the product. :
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TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

Part 2: Test method for fire with shock at a temperature of at least 830 °C

for cables of rated voltage up to and including 0,6/1,0 kV and
with an overall diameter not exceeding 20 mm

1 Scope

e pe

This part of IEC 60331 specifies the test apparatus and procedure and gives$ formance

g indispensable for the application of this document.
cited applies. For undated references, the latest edition

IEC 60269-3,“ow-voltagée fuses — Part 3: Supplementary requirements for fuses for use by
unskilled persons~(fuses mainly for household and similar applications) — Examples of
standardized systems of fuses A to F

IEC Guide 104, The preparation of safety publications and the use of basic safety publications
and group safety publications

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3.1

circuit integrity

ability of an electric cable to continue to operate in the designated manner whilst subjected to a
specified flame source for a specified period of time under specified conditions.
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4 Test conditions — Test environment

The test shall be carried out in a suitable chamber, of minimum volume 10 m3, with facilities for
disposing of any noxious gases resulting from burning. Sufficient ventilation shall be available
to sustain the flame for the duration of the test.

NOTE 1 Guidance on the choice of suitable chambers is given in Annex B.

The chamber and test apparatus shall be at a temperature of between 10 °C and 40 °C at the
start of each test.

The same ventilation and shielding conditions shall be used in the chamber during both the
verification and cable test procedures.

NOTE 2 The test given in this standard may involve the use of dangerous voltage
precautions should be taken against the risk of shock, burning, fire and explosion t
any noxious fumes that may be produced.

5 Test apparatus

5.1 Test equipment
The test equipment shall consist of the fallowing:

a) a test wall on to which the cable is™xounted

in Annex A.
e) a continuity (@

f) fuses as descrjhed
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1 shock-pko evit 4 ribbon gas burner
2 s 5 air inlet pipe

3 rubber 6 propane inlet pipe

gure 1 — Schematic diagram of test configuration
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Dimensions in millimetres

3
L
L
IEC 825/09
Key
1 e support framework
2 boar 5 horizontal steel support for board
3 rubber bush 6 entry for propane gas
Figure 2 — Plan view of fire test equipment
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250£01
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Dimensions in millimetres

i

3 gas burner

7 ey

|—-'-'

4
5

IEC 826/09

centre line of burner face

support framework

Figure 3 — End elevation of fire test equipment (not to scale)

5.2 Test wall and mounting

The test wall shall consist of a board of heat-resistant, non-combustible and non-metallic
material fastened rigidly to two horizontal steel supports, one at the top of the board and the
other at the bottom, as shown in Figure 1. Vertical supports may also be used. The board shall
be (900 £ 100) mm long and (300 = 50) mm high and (10 + 2) mm thick and the total mass of
the test wall (i.e. board and steel supports) shall be (10,0 = 0,5) kg. Ballast, if required, shall be

placed on the steel supports.

NOTE 1 Supports made from square section steel tube approximately 25 mm x 25 mm and approximately 1 m long

have been found to be suitable.

Full document details: IEC 60331-2 2009
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NOTE 2 The top support should be fastened to the board so that its upper face is slightly above the upper edge of
the board, so that the shock-producing device impacts on the support and not the board.

Each horizontal support shall have a mounting hole at each end, not more than 100 mm from
the edge of the board, the exact position and diameter being determined by the particular
supporting bush and supporting framework used. The test wall shall be fastened to a rigid
support by four bonded rubber bushes of hardness 50-60 Shore A fitted between the horizontal
steel supports of the wall and the support framework, as shown in Figures 1 and 2 so as to
allow movement under impact.

NOTE 3 A typical rubber bush, which has been found to be suitable, is shown in Figure 4.

In order to check the mounting of the wall, the static deflection following application of a mass

to the centre of the upper support of the wall shall periodically be measure

The values of mass and deflection shall comply with the following:

Mass Deflecti
kg m

25,0+0,2

O
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Dimensions in millimetres

O 2_ 20-30 |

% vc 817/09

hardness: 50-60 shore A) for fastening wall

Figure 4 — Typjeal rub

5.3 Source ot

5.3.1 Burner

pe propane gas burner with a nominal burner face length
A centre-feed burner is recommended. The nominal burner

Guidance on the choice of a recommended burner system is given in Annex B.
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O O O
OO0
O

Dimensions in millimetres

3,2
452

32

NOTE Round holes, 1,32 mm in diameter, on centres 3,2 mm from one anoths
centred on the face of the burner. Nominal burner face length 500 mm.

Figure 5 — Burner face

5.3.2 Flow meters and flow rates

Mass flow meters/controllers should be used as
flow rates of fuel and air to the burner.

NOTE 1 Rotameter type flow meters may be use
use, and the application of appropriate correctio

— air:

— propane:

NOTE 3 The pgrit the 2 ot defined. Industrial grades that contain impurities are allowed provided
that the calibratign requ e ieved.
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A
14
IEC 819/09
Key
1 regulator 9 flowmeters
2 piezoelectric ite 10 Venturi mixer
3 flame failure dey 11 burner
4 control thermqcouple 12 ball valve
5 propané cylinde 13 air flow
6 SCrew 5 ive“position) 14 compressed air cylinder
7 pilotNeed 15 screw valve on pilot feed
8 gas flow

Figure 6 — Schematic diagram of an example of a burner control system using rotameters

5.3.3 Verification

The burner and control system shall be subject to verification following the procedure given in
Annex A.

5.4 Shock-producing device

The shock producing device shall be a mild steel round bar (25,0 + 0,1) mm in diameter and
(600 £ 5) mm long. The bar shall be freely pivoted about an axis parallel to the test wall, which
shall be in the same horizontal plane as, and (200 £ 5) mm away from, the upper edge of the
wall. The axis shall divide the bar into two unequal lengths, the longer length being
(400 £ 5) mm which shall impact the wall. The bar shall drop under its own weight from an

angle of (60+8)° to the horizontal to strike the upper steel support of the wall at its midpoint as

shown in Figures 1 and 3. Documents
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