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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

Part 11: Apparatus — Fire alone at a flame temperature
of at least 750 °C

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) 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 60331-11 has been prepared by subcommittee 20C: Burning
characteristics of electric cables, of IEC technical committee 20: Electric cables.

This consolidated version of IEC 60331-11 consists of the first edition (1999) [documents
20C/81/FDIS and 20C/86/RVD] and its amendment 1 (2009) [documents 20/1052/FDIS and
20/1056/RVD].

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.
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| IEC 60331-11 is to be used in conjunction with Parts 21, 23 or 25.
It has the status of a group safety publication in accordance with IEC Guide 104.
Annex A forms an integral part of this standard.
Annexes B, C and D are for information only.

The committee has decided that the contents of the base publication and its amendments 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.
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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 830 °C for cables of rated
voltage up to and including 0,6/1,0 kV tested in a metal enclosure

Part 11, Apparatus — Fire alone at a flame temperature of at least 750 °C
Part 21, Procedures and requirements — Cables of rated voltage up to and including 0,6/1,0 kV
Part 23, Procedures and requirements — Electric data cables

Part 25, Procedures and requirements — Optical fibre cables

NOTE Parts 21, 23 and 25 relate to fire-only conditions at a flame temperature of at least 750 °C.

Since its first edition (1970), IEC 60331 has been extended and has introduced a range of test
apparatus in order that a test may be carried out on large and small power, control, data and
optical fibre cables.

When first published in 1999, IEC 60331-11 introduced a range of improvements, based upon
practical experience gained with IEC 60331(1970), which have been retained. These
improvements cover the following:

— the definition of the burner and its positioning in the test, especially to ensure that no
interference with the test flame will arise from debris falling from the test sample;

— the definition of the fuel, the flow rate and control of its supply;

— the control, measurement and verification of the temperature.
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TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

Part 11: Apparatus — Fire alone at a flame temperature
of at least 750 °C

1 Scope

This part of IEC 60331 specifies the test apparatus to be used for testing cables required to
maintain circuit integrity when subject to fire alone where the test condition is based upon a
flame with a controlled heat output corresponding to a temperature of at least 750 °C.

It also provides in annex A the method of verification of the burner and control system used for
the test.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60584-1:1995, Thermocouples — Part 1: Reference tables

IEC Guide 104:1997, The preparation of safety publications and the use of basic safety
publications and group safety publications

3 Definition
For the purpose of this part of IEC 60331, the following definition applies.

3.1

circuit integrity

ability to continue to operate in the designated manner whilst subjected to a specified flame
source for a specified period

4 Test conditions

4.1 Test environment

The test shall be carried out in a suitable chamber 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 An example of a suitable chamber is given in IEC 61034-1.

The chamber shall be maintained in an external environment where the temperature is between
5°C and 40 °C.
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The same ventilation and shielding conditions shall be used in the chamber during both the
verification and cable test procedures.

NOTE 2 Shields, such as those described in IEC 61034-1, may need to be placed in an appropriate position to
protect the burner from draughts that may influence the flame geometry.

NOTE 3 The test given in this standard may involve the use of dangerous voltages and temperatures. Suitable
precautions should be taken against the risk of shock, burning, fire and explosion that may be involved, and against
any noxious fumes that may be produced.

5 Test apparatus

5.1 Sample supporting system

The cable sample, as described in the relevant procedure in Parts 21, 23 or 25 of IEC 60331,
shall be held horizontally by means of suitable supports at each end of the sheathed or
protected portion. The sample shall be securely clamped at one end to prevent movement and
supported at the other end to allow for thermal expansion in the longitudinal direction. The
middle portion of the cable shall be supported by two metal rings placed approximately 300 mm
apart; these, as well as any other metal parts of the supporting apparatus, shall be earthed.
The rings shall have an inside diameter of approximately 150 mm and shall be made from a
circular steel rod of (10 + 2) mm in diameter. The cable supporting arrangement is shown in
figure 1.

For unarmoured cables of less than 10 mm in diameter, three additional metal supporting rings,
each placed approximately 150 mm from the two previously specified rings, shall be used to
support the cable.

5.2 Source of heat

5.2.1 The source of heat shall be a ribbon type propane gas burner with a nominal burner
face length of 500 mm with Venturi mixer. A centre-feed burner is recommended. The nominal
burner face width shall be 10 mm. The face of the burner shall have three staggered rows of
drilled holes, nominally 1,32 mm in diameter and drilled on 3,2 mm centres, as shown in figure 2.
Additionally, a row of small holes milled on each side of the burner plate, to serve as pilot holes
for keeping the flame burning, is permitted.

Guidance on the choice of recommended burner system is given in annex B.

5.2.2 Mass flow meters/controllers should be used as the means of controlling accurately the
input flow rates of fuel and air to the burner.

NOTE 1 Rotameter type flow meters may be used as an alternative, but are not recommended. Guidance on their
use, and the application of appropriate correction factors is given in Annex C. Figure 3 shows an example of a
rotameter type system.

For the purpose of this test, the air shall have a dew point not higher than 0 °C.

The flow rates used for the test at reference conditions (1 bar and 20 °C) shall be as follows:

— air: (80 £ 5) I/min per 500 mm burner face length;
— propane: (5 £ 0,25) I/min per 500 mm burner face length.

NOTE 2 The purity of the propane is not defined. Industrial grades that contain impurities are allowed, provided
that the verification requirements are achieved.

5.2.3 The burner and control system shall be subject to verification following the procedure
given in annex A.
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5.3 Positioning of source of heat

The burner face shall be positioned in the test chamber so that it is at least 200 mm above the
floor of the chamber and at least 300 mm from any chamber wall.

The burner shall be aligned with the test sample, as shown in figure 4, so that:

— its horizontal central plane is at a distance of (70 £ 10) mm below the lowest point of the
test sample;

— its vertical front face is approximately 45 mm from the central vertical plane of the test
sample.

The exact burner location to be used during cable testing shall be determined using the
verification procedure given in annex A.
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Dimensions in millimetres

(Untoleranced dimension is approximate)
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500

50 0C
O O O

3,2
IEC 562/99

Dimensions in millimetres

3,2
4,5

Tolerance on all dimensions + 5 %

Round holes, 1,32 mm diameter, on 3,2 mm centres staggered in three rows and centred on face of burner

Figure 2 — Burner face
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