IEC 60331-3:2018-03(en)

IEC 60331-3

Edition 2.0 2018-03

INTERNATIONAL
STANDARD

GROUP SAFETY PUBLICATION

Tests for electric cables under fire conditions — Circuit integrity —
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




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch

IEC 60331-3

Edition 2.0 2018-03

INTERNATIONAL
STANDARD

GROUP SAFETY PUBLICATION

Tests for electric cables under fire conditions — Circuit integrity —
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

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 13.220.40; 29.020; 29.060.20 ISBN 978-2-8322-5492-9

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 60331-3:2018 © IEC 2018

CONTENTS
L@ T T @ T I L PP 4
1NN I 4 75 1 L@ 1 ] PPN 6
1 ST o] 0] o 1< PP 7
2 NOIMALIVE FTEIEIENCES ..t e ea e 7
3 Terms and defiNitioNS ... 8
O I T =T (A2 T (oY o110 1= o | PP 8
S I =TS =T o] o= L= L (U K PP P RPN 8
5.1 BICTS A =To [ UT] o] 1=] o1 AP PUPPTPTTR 8
5.2 METAL ENCIOSUIE .o et anes 9
5.2.1 Material and diMENSIONS .. .. e 9
5.2.2 Metal encloSUre SEIECTION ... ... e 9
5.3 Test ladder and MOUNTING ...o.oiuiiiii e e e e e e e e eaaeas 9
5.4 SOUICE Of NEAL .. e 15
54.1 B UM I T e e 15
5.4.2 Flow meters and floOW rates . ... 16
5.4.3 VEITICALION L. e 17
5.5 5 gToTod T o] o o [ T3 1 g T 0 L=V = 17
5.6 Positioning of source of heat. ... 18
5.7 Continuity checking arrangements for electric power and control cables with
rated voltage up to and including 600 V/1 000 V ....coiiniiiiiiiiii e 18
5.8 U S S e 18
6  Test specimen (electric power and control cables with rated voltage up to and
INCIUAING 600 V/L 000 V). euiiiiii ettt ettt e e e e a e eens 18
6.1 Test SPECIMEN PreParatiON . .. . e 18
6.2 TeSt SPECIMEN MOUNTING . .vuitiii e e e e e e e e e et e e e e e e enees 19
7  Test procedure (electric power and control cables with rated voltage up to and
INCIUAING 600 V/L 000 V) ittt et e e anes 19
7.1 Test equipment and arrangemMENT ... .. oo 19
7.2 EleCtrical CONNECTIONS ... e e e e e 19
7.3 Flame and shock appliCation ... 21
7.4 Bl IfICAION ..t 21
8 Performance requirements (electric power and control cables with rated voltage
up to and including 600 V/1 000 V) ..uuniiiiie e e 22
8.1 Flame application tiMe ... 22
8.2 ACCEPLANCE CIIEBIIA ..ttt et et e e e e e e 22
S B =] (=TS A o] (o Tod=To U1 = PN 22
10 Test report (electric power and control cables with rated voltage up to and
INCIUAING 600 V/L 000 V). euiiiiiii ittt e e et et e e e e ea e ens 22
Annex A (normative) Verification procedure for the source of heat............ccooiiiiiiiiiinn. 23
Al == TS L o =T 10 1T g = 23
A.2 P r O AU e 23
A.3 EVAIUBTION .. 24
A4 FUrther VerifiCation ... ... e 24
A.5 RV =T 1 To= T o T =Y o o & S 24

Annex B (informative) Guidance on the choice of recommended test apparatus (burner
= [0 V=T | A0 S 25



IEC 60331-3:2018 © IEC 2018 -3-

27T o] TeTo ] =1 o] 4|V 26
Figure 1 — Schematic diagram of test configuration..............ccooiii i, 11
Figure 2 — Recommended method of mounting the metal enclosure to the test ladder........... 12
Figure 3 — Plan view of fire test @eqQUIPMENt ... ..o 13
Figure 4 — End elevation of fire test equipment (N0t t0 Scale) .......ccevvviiiiii i, 14
Figure 5 — Typical rubber bush for supporting the test ladder............ccoooviiiii i, 15
FIQUIE B — BUIMNEE fACE ettt e ettt ea e ans 16
Figure 7 — Schematic diagram of an example of a burner control system ................coooiene. 17
Figure 8 — BasiC CIrCUIT IagIam .. ..vu i ieiei e e e e e e e e e e et et et e e e e e e enaeens 21
Figure A.1 — Temperature measuring arrangemeENt .......ccuiiuieeneinii e e e eneeens 23
Table 1 — ENClOSUIe diMENSIONS .. ettt et e e e ea e eaas 9
Table 2 — Multicore sheathed Cable..... ... 19

Table 3 — Single core unsheathed or sheathed cable ..o, 19



-4 - IEC 60331-3:2018 © IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS —
CIRCUIT INTEGRITY —

Part 3: Test method for fire with shock at a temperature of at least 830 °C

1)

2)

3)

4)

5)

6)

7

8)

9)

for cables of rated voltage up to and including 0,6/1,0 kV tested
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FOREWORD

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.

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.

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.

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.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

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.

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.

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 60331-3 has been prepared by IEC technical committee 20:
Electric cables.

This second edition cancels and replaces the first edition published in 2009. It constitutes a
technical revision.

The significant technical changes with respect to the previous edition are as follows:

extension of the scope to include metallic data and telecom cables and optical fibre
cables, although details for the specific point of failure, continuity checking arrangement,
test sample, test procedure and test report relevant to metallic data and telecom cables
and optical fibre cables are not given by IEC 60331-3;

improved description of the test environment;
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— mandatory use of mass flow meter/controllers as the means of controlling accurately the
input flow rates of fuel and air to the burner;

— improved description of the information to be included in the test report.

The text of this International Standard is based on the following documents:

FDIS Report on voting

20/1782A/FDIS 20/1794/RVD

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

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

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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.


http://webstore.iec.ch/
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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 1 Parts 21, 23 and 25 relate to fire-only conditions at a flame temperature of at least 750 °C.

NOTE 2 Parts 11, 21, 23 and 25 are no longer subject to maintenance. IEC 60331 Parts 1 and 2 are the
recommended test procedures

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.

IEC 60331-3 introduces apparatus and a procedure to allow cables to be tested in a metal
enclosure under conditions of mechanical shock as well as fire at temperature of at least
830 °C.
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TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS —
CIRCUIT INTEGRITY —

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

1 Scope

This part of IEC 60331 specifies the test method for cables which are required to maintain
circuit integrity when tested in a metal enclosure and when subject to fire and mechanical
shock under specified conditions.

This document is applicable to cables of rated voltage not exceeding 600 V/1 000 V, including
those of rated voltage below 80 V, metallic data and telecom cables and optical fibre cables.

It is intended for use when testing cables not greater than 20 mm overall diameter.

This document includes details for the specific point of failure, continuity checking
arrangement, test sample, test procedure and test report relevant to electric power and
control cables with rated voltage up to and including 600 V/1 000 V. Details for the specific
point of failure, continuity checking arrangement, test sample, test procedure and test report
relevant to metallic data and telecom cables and optical fibre cables are not given by
IEC 60331-3.

Although the scope is restricted to cables with rated voltage up to and including 0,6/1,0 kV,
the procedure can be used, with the agreement of the manufacturer and the purchaser, for
cables with rated voltage up to and including 1,8/3 (3,3) kV, provided that suitable fuses are
used.

It is not assumed that cables successfully assessed by this method, will also pass
requirements for either IEC 60331-1 or IEC 60331-2. Testing to either of these two standards
is to be carried out separately. Such additional performance can be recognised by the
marking in accordance with IEC 60331-1:2018 Clause 11 or IEC 60331-2:2018 Clause 11.

Annex A provides the method of verification of the burner and control system used for the
test.

CAUTION - 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.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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 60269-3, Low-voltage 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 Ato F



