IEC 60331-3:2009

Full docu

IEC IEC 60331-3

(J
®

INTERNATIONAL
STANDARD

NORME

GROUP SAFETY PUBLICATION
PUBLICATION GROUPEE DE SECURITE (\
\ O A

N

Edition 1.0 2009-05

s —\Circuit’integrity —

Y pe re of at least 830 °C for
cables of rated voltage up to and in

@ 0Q,6/',0 kV tested in a metal enclosure
Essais pour cables électriq auimis-aufet — Intégrité des circuits —

cables de tension assignée au plus

égale a 0,6/1,0kV, &
température S


http://www.avadocuments.com/doc/iec-60331-3-2009
http://www.avadocuments.com/doc/iec-60331-3-2009

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2009 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 your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

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

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications
The technical content of IEC publications is kept under consfg g Vi . Please make sure that you have the
latest edition, a corrigenda or an amendment mi
" Catalogue of IEC publications: www.iec.ch/searshpub
The IEC on-line Catalogue enables you to search by \a variety ® i c€ number, text, technical committee,...).
It also gives information on projects, withdrawn angTeplaced rub 3
" |EC Just Published: www.iec.ch/online _news/justpub,

Stay up to date on all new IEC publications. Just blisgx%tails wice

on-line and also by email.

epares and publishes

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k onMhis p blicgtion or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 3

A prop

La Commissi ue Anternationale (CEI) est la premiére organisation mondiale qui élabore et publie des

A propos des pubti
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online _news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00

Documents

Document Sharing Hub

Full document details: IEC 60331-3 2009


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
http://www.avadocuments.com/doc/iec-60331-3-2009
http://www.avadocuments.com/doc/iec-60331-3-2009

IEC 60331-3

Edition 1.0 2009-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

GROUP SAFETY PUBLICATION
PUBLICATION GROUPEE DE SECURITE /(7
7\ N
A\
Tests for electric cables under fi
Part 3: Test method for fire with

Partie 3: Méthode d’essai s'cables de tension assignée au plus

égale a 0,6/1, , € it métallique avec chocs, a une

température

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE T
CODE PRIX

ICS 13.220.40; 29.20; 29.060.20 ISBN 978-2-88910-126-9

Documents

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 60331-3 2009


http://www.avadocuments.com/doc/iec-60331-3-2009
http://www.avadocuments.com/doc/iec-60331-3-2009

-2- 60331-3 © IEC:2009

CONTENTS
FOREWORDD ... .o e 4
L IO 1 1 L@ 11 1 PP 6
S T o7 0 o = PP 7
2 NOIMaAtIVE FEIEIENCES. .. ittt e e 7
3 Terms and definitions .. ... 7
4 Test conditions — Test @NVIFONMENT ... ..o e 8
D TSt AP PArAtUS ot e 8
5.1 Test equIipmMeNnt.. ... fer NG e
5.2 Metal enClOSUre .....ovviiii e e N e e
5.2.1 Material and dimensions ........cccoveiiiiiiiiiiiiiiiec NN e N NG e e e e e
5.2.2 Metal enclosure selection
5.3 Testladder and mounting ........cooviiiiiiiiiiiii e S NN e\ e N e e D e eneaenns
5.4 Sourceofheat.....ccooiiiiiiiiii L NGO UUTTI T U A
541 BUIMEI oo
5.4.2 Flow meters and flow rates
5.4.3 Verification .........cooooooiiiiiic e S NG N
5.5 Shock producing device.......A........,
5.6 Positioning of source of hea

5.7
5.8

9 REeteSt PrOCEAUIE /.. e e 21
O 1= = A 1= o Yo T P 21
Annex A (normative) Verification procedure for the source of heat...................coi, 22
Annex B (informative) Guidance on the choice of recommended test apparatus.................... 24
Bl OGraPNY e 25
Figure 1 — Schematic diagram of test configuration.............cooii i, 9
Figure 2 — Recommended method of mounting the metal enclosure to the test ladder............ 10
Figure 3 — Plan view of fire test equipment ... ... 11
Figure 4 — End elevation of fire test equipment (notto scale).......cc.coeeiiiiiiiiiiii e, 12
Figure 5 — Typical rubber bush for supporting the test ladder...............cooo 14
Figure 8 — BUIMET FACE ..ouiiii i et e e e e e 15
Documents

Document Sharing Hub

Full document details: IEC 60331-3 2009


http://www.avadocuments.com/doc/iec-60331-3-2009
http://www.avadocuments.com/doc/iec-60331-3-2009

60331-3 © IEC:2009 -3-

Figure 7 — Schematic diagram of an example of a burner control system using

(0] 2= 11 T=T (oY - T PP 16
Figure 8 — Basic CIrcuit diagram ... ..o e e 20
Figure A.1 — Temperature measuring arrangement ..........ooiiiiiiiiii e 22
Table 1 — ENCIOSUIe diMeENSIONS .. ...ttt eane 13
Table 2 — Multicore sheathed cable ... 18
Table 3 — Single core unsheathed or sheathed cable ................cooii i, 18

N

Documents

Document Sharing Hub

Full document details: IEC 60331-3 2009


http://www.avadocuments.com/doc/iec-60331-3-2009
http://www.avadocuments.com/doc/iec-60331-3-2009

—4 - 60331-3 © IEC:2009

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

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 60331-3 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
20/1051/FDIS 20/1055/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.
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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.

IEC 60331-3 introduces apparatus and a cedurento ajlow cables to be tested in a metal
enclosure under conditionsnof mecha 'cal%k as Wéll as fire at temperature of at least

T
N
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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 apparatus and procedure and give$ the pe

formance

required to maintain circuit integrity when tested in a metal eng
and mechanical shock under specified conditions.

This standard describes the means of sample preparatio
arrangements, the electrical testing procedure, th
method of shock production and gives requireme

NOTE All cables assessed by this method

Clause 11 of IEC 60331-2.

Annex A provides the method of verific

2 Normative refere

The following r
For dated referencé

of the referenced dogct

IEC 60269-3,
unskilled
standardq

method for fire wi ock 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

IEC 60331-2, Test 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

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

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.
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3.1

circuit integrity

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

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 and the need for shielding is given }

The chamber and test apparatus shall be at a temperature of betwee 2 Q °C at the
start of each test.

The same ventilation and shielding conditions shall be used f
verification and cable test procedures.

any noxious fumes that may be produced.
5 Test apparatus

5.1 Test equipment

b) a test ladder,/ Orto v
fastened to axigid s

c) a source of hegts

A general arrangement of the test equipment is shown in Figures 1, 2, 3 and 4.
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Dimensions in millimetres
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1 shock prod 4 ribbon gas burner

2 steel ladder 5 fixed vertical element
3 rubber bush 6 ladder support

Figure 1 — Schematic diagram of test configuration

Documents

Document Sharing Hub

Full document details: IEC 60331-3 2009


http://www.avadocuments.com/doc/iec-60331-3-2009
http://www.avadocuments.com/doc/iec-60331-3-2009

-10 - 60331-3 © IEC:2009

Dimensions in millimetres
(dimensions are approximate)
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Key

1 U-bolt

2 metal enclosure

3 fixed vertical elements

e metal enclosure to the test ladder

Figure 2 - Recommenided me

9,
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Dimensions in millimetres

|
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[~ //\I

RNy

2 3
IEC 815/09
Key
1 entry for ai horizontal steel test ladder
2 rubber b 5 entry for propane gas
3 ]
igure 3 — Plan view of fire test equipment
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Dimensions in millimetres
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Key
1 shock producing device H horizontal distance of metal enclosure centre line from burner face
2 steel test ladder 74 vertical distance of metal enclosure centre line from centre line of burner
3 gas burner
4 centre line of burner face
Figure 4 — End elevation of fire test equipment (not to scale)
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5.2 Metal enclosure
5.21 Material and dimensions
The enclosure shall comprise a straight stainless steel tube of circular cross-section,

manufactured free from surface irregularities. The metal enclosure shall be (1 300 = 50) mm long
and shall conform to dimensions as detailed in Table 1.

NOTE AISI grades 304 and 316 have been found to be suitable materials for the enclosure.

Table 1 — Enclosure dimensions

Outer diameter Wall thickness
mm mm
20 1,6 £0,15
40 1,6 £0,15

5.2.2 Metal enclosure selection

The test ladder shall consist of a steel fra \ Figure 1. The vertical elements
of the ladder shall be fixed at pacing. The test ladder shall be

The metal enclo ) iqi ounted centrally on the test ladder, as shown in Figure 2.
Suitably sized saddle 3 are s mended for fixing on the vertical elements.

< ight enough to prevent vertical movement of the metal enclosure whilst
allowing longitudinakexpa metal enclosure.

ave a mounting hole not more than 200 mm from each end, the
being determined by the particular supporting bush and supporting
framework used. o test ladder shall be fastened to a rigid support by four bonded rubber
bushes of hardness 50-60 Shore A fitted between the horizontal steel elements of the ladder
and the support frarhework, as shown in Figures 1 and 3 so as to allow movement under
impact.

NOTE 3 A typical rubber bush, which has been found to be suitable, is shown in Figure 5.
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Dimensions in millimetres

(S

\\)/ IEC 817/09
calNrubberhush for supporting the test ladder

5.4 Source of

5.4.1 Burne

The source.0 hha bon type propane gas burner with a nominal burner face length
of 500 i Wenturi\mixer. A centre-feed burner is recommended. The nominal burner
face width . The face of the burner shall have three staggered rows of drilled

holes, nominal ,32 mm in diameter and drilled at centres 3,2 mm from one another, as shown
in Figure 6. 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 a recommended burner system is given in Annex B.
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Dimensions in millimetres

O O O
OO0
O

3,2
452

32

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

Figure 6 — Burner face

5.4.2 Flow meters and flow rates

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

The flow rates usz fokthe'te :
— air: (160% in at conditions (1 bar and 20 °C) or (3 267 = 163) mg/s ;

— propane: (10,0

NOTE 3 The plurity of t 9 got defined. Industrial grades that contain impurities are allowed, provided
that the calibgatio ire chieved.
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