IEC/TR 61916:2009

IEC/TR 61916

Edition 2.0 2009-11

TECHNICAL
REPORT

RAPPORT
TECHNIQUE

ACQE
of genekal rules

dnérales

Electrical accessories — Harmonhijzatig




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

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of critexia (referencé number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced publication

® |EC Just Published: www.iec.ch/online _news/justpub

Stay up to date on all new IEC publications. Just Rublished details\twice
on-line and also by email.

" 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@(\

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



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

IEC/TR 61916

Edition 2.0 2009-11

TECHNICAL
REPORT

RAPPORT
TECHNIQUE

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE T
CODE PRIX

ICS 29.120 ISBN 978-2-88910-587-8

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



-2- TR 61916 © IEC:2009

CONTENTS
O L N I PP 4
INTRODUGCTION ...ttt et e et et et et e e et e e e e e et e et e et e eaeennes 6
LS ToTo] o 1 TP 7
2 NOMMaAtIVE FEIEIENCES ...t e 7
R I € 1= T a1 - I Yo LU 1 =10 0 =T o) P 8
4 ReSiStancCe 10 heat. ... 8
g O =Y [ 1 =Y 0 =T 01 8
4.2 T eSS e e NG e 9
5 Screws, current-carrying parts and connections (electrical and mechahical)...\............
5.1 Definitions .o D
5.1.1  Thread-forming screw
5.1.2 Thread-cutting SCrew ........coooviiiiiiiii e St o O e
5.2 Requirements . ... NG N N e e N e e e e e e eeeaas
5.8 TSSO N G e e
6 Resistance to abnormal heat and to fire
6.1 Requirements...........cocooiiiiiiiiinnn,
6.2 Glow-wire flammability test fore
6.2.1 Purpose and principl
6.2.2 Testspecimens........ ...\ .
6.2.3 Testmethod ............[......
6.2.4 Relevan
7 Resistance of insulating ma
7.1 Requirements
7.2 Tracki@
7.2.1 rp
7.2.2
8 Resi
8.1
8.2 Test.....»
9 Legibility, durability and indelibility of marking
9.1
S B 1= T PPN
10 Screw-type terminals for connecting conductors .........c..coiiiiiiiiiii 18
11 Criteria for tests in accessory standards ...........ccooiiiiiiiiiiii 18
L7 o] =1 = o [ = PP 18
13 Mechanical strength ... 19
L T 12 Y ¥ T 19
13,2 Free fall e e 19
14 Appropriate dimensioning of insulation distances............ccocoviiii i, 19
14.1 General iNformMation ... ..o 19

14.2 What about the importance of pollution degrees (PDs) in IEC 60664-1.................. 20



TR 61916 © IEC:2009 -3-

14.2.1 How to read IEC 60664-1 table 2 and 7 for the dimensioning of

ClBaAIANCES . e 20

14.2.2 How to read IEC 60664-1 table 4 for the dimensioning of creepage
Lo 1153 2= o Lo =Y 30 21
Figure 1 — Thread-fOrming SCIrEW ......cu.iiuiiii e e e e e e e e 10
Figure 2 — Thread-CUtling SCreW ... ... e 10
Table 1 — Torque per thread diameter.... ..o 13

S



—4— TR 61916 © IEC:2009

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL ACCESSORIES -
HARMONIZATION OF GENERAL RULES

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 gnd_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technisal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaffer referred to as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC i mittee interested
in the subject dealt with may participate in this preparatory work. Intern enta and non-
governmental organizations liaising with the IEC also participate in this prepa . €

with the International Organization for Standardization (ISO) in accordafis i ditions, detetrmined by

agreement between the two organizations.

transparently to the maximum extent possib
between any IEC Publication and the correspo

7) No liability shall g
members of its

tighal Committees for any personal injury, property damage or
other direct or indirect, or for costs (including legal fees) and
¢ of, or reliance upon, this IEC Publication or any other IEC

efefences cited in this publication. Use of the referenced publications is
ation of this publication.

data of a different kihd from that which is normally published as an International Standard, for
example "state of the art".

IEC 61916, which is a technical report, has been prepared by IEC technical committee 23:
Electrical accessories.

The second edition cancels and replaces the first edition published in 1998 and constitutes a
technical revision. The main technical changes with regard to the previous edition are as
follows:

Updated reference standards.

Introduction of appropriate dimensioning of insulation distances criteria.

Interpretation on glow wire test.

Indication of standard conditions for operation in service.
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— Modification of Clauses 6 and 7 by including an explanatory introduction concerning how
to apply the relevant tests and a simple reference to the horizontal standard.

— Modification of Clause 12: Tolerances.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
23/469/DTR 23/478B/RVC

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

This publication has been drafted in accordance with the ISO/IEC Dire es, P

In this standard the following print types are used:

— requirements proper: in roman type;

— test specifications: in italic type;

— Explanatory matter: in smaller roman type.
The committee has decided that the contents o emain unchanged until

the maintenance result date indicated o : "http://webstore.iec.ch” in
the data related to the specific publica lication will be

* reconfirmed,
* withdrawn,

* replaced by a revised g
*+ amended.
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INTRODUCTION

The purpose of this Technical Report is to have harmonized rules on the same subjects in all
the Standards published by TC 23 and its subcommittees, in order to give coordinated
indications to subcommittees when making their standards.

These recommendations are meant as a guide. Consequently, subcommittees, according to
their own particularities, may use whole or part of the document which is not meant to be
compulsory.

In publishing these recommendations, TC 23 wishes to spread the information so that other
committees of the IEC may use these recommendations, if necessary.

@%
S
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ELECTRICAL ACCESSORIES -
HARMONIZATION OF GENERAL RULES

1 Scope

This technical report provides recommendations and test requirements applicable to electrical
accessories. It aims to harmonize general rules for the preparation of international standards
in this field. It gives to that effect recommendations which are intended to be used as a guide.

2 Normative references

For dated references, only the edition cited applies. For undate
of the referenced document (including any amendments) appii

primarily for equipment-type specimens

IEC 60068-2-75: 1997, Environmental testing — &

IEC 60664-1: 2007, Ins
Principles, requirement
IEC 60664-4 :200%&,

Consideration of high

Comprehensive me boo
than 2

Amendment 1 (1999)
Amendment 2 (2006)

IEC 60695-2-10:2000, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods -
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods -
Glow-wire flammability test method for end-products

IEC 60695-10-2:2003, Fire hazard testing - Part 10-2: Abnormal heat - Ball pressure test

IEC 60898-1:2002, Electrical accessories — Circuit breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for a.c. operation
Amendment 1 (2002) and 2 (2003)

IEC 60998-1:2002, Connecting devices for low voltage circuits for household and similar
purposes — Part 1: General requirements
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IEC 60998-2-1:2002, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-1: Particular requirements for connecting devices as separate entities with
screw-type clamping units

IEC 60999 (all parts), Connecting devices — Electrical copper conductors — Safety
requirements for screw-type and screwless-type clamping units

IEC/TR 62062: 2002, Results of the Round Robin series of tests to evaluate proposed
amendment to IEC 60112

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

ISO 1456:2009, Metallic and other inorganic coatings — Electrodepos
nickel plus chromium, copper plus nickel and of copper plus nickel p

of nickel,

ISO 2081:2008, Metallic and other inorganic coatings — Elect
supplementary treatments on iron or steel

of zinc with

ISO 2093:1986, Electroplated coatings of tin — Specifie

3 General requirements

This guidance is applicable to the rele
requirements and/or scope.

Accessories sh
reliable and safe for ths

This guidance is applicable to the relevant clause(s) of a TC 23 standard covering
requirements and tests to determine the resistance to heat of accessories.

NOTE These recommendations are in accordance with IEC 60669-1 (1998) + Amd. 1 (1999) + Amd. 2 (2006).
The text includes two subclauses:

— Requirements (4.1)
— Tests (4.2)

For editing purposes the order and the numbers may be altered if necessary.

4.1 Requirements

Accessories including enclosures, if any, shall be sufficiently resistant to heat.
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Compliance is checked by the tests of 4.2.

4.2 Tests
Verification of resistance to heat

a) for surface mounting boxes, separable covers, separable cover plates and separable
frames by the test of 4.2.3;

b) for accessories, with the exception of the parts, if any, covered by 1), by the tests of 4.2.1,
4.2.2 and, with the exception for the accessories made from natural or synthetic rubber or
a mixture of both, by the test of 4.2.3.

4.2.1 The specimens are kept for 1 h in a heating cabinet at a temperaturé 0R100 °C + 2 °C.

During the test, they shall not undergo any change impairing theirAtwthenuse, and sealing

force not exceeding 5 N.

After the test, markings shall still be legible.

current-carrying parts and parts of the
sure test according to IEC 60695-10-2,

conducto %/le hetd_in all positions with the insulating material in question removed.

Before the test i d, the ball and the support on which the specimen shall be placed, are
brought to the température specified. The part under test shall be placed on a 3 mm thick
steel plate in direct contact with it, so as to be supported to withstand the test force.

NOTE When it is not possible to carry out the test on the specimens, the test should be carried out on a piece at
least 2 mm thick which is cut out of the specimen. If this is not possible, up to and including four layers, each cut
out of the same specimen, may be used, in which case the total thickness of the layers should be not less than 2,5 mm.

The test load and the supporting means shall be placed within the heating cabinet for a
sufficient time to ensure that they have attained the stabilized testing temperature before the
test commences.

The test is made in a heating cabinet at a temperature of 125 °C £ 2 °C.
+2

-0
according to Clause 7 of IEC 60695-10-2.

After 60 min, the ball is removed from the specimen which is then cooled and treated



-10 - TR 61916 © IEC:2009

The diameter of the impression caused by the ball is measured in accordance with
IEC 60695-10-2 and shall not exceed 2 mm.

4.2.3 Parts of insulating material not necessary to retain current-carrying parts and parts of
the earthing circuit in position, even though they are in contact with them, are subjected to a
ball pressure test in accordance with 4.2.2, but the test is made at a temperature of 70 °C + 2 °C or
40 °C + 2 °C plus the highest temperature rise determined for the relevant part during the test
of clause “Temperature rise test”, whichever is the higher.

5 Screws, current-carrying parts and connections (electrical and mechanical)

This guidance is applicable to the relevant clause(s) of a TC 23 sta
requirements and tests of screws, current-carrying parts and connettions (€
mechanical) of accessories.

covering the
ctrical and

NOTE These recommendations are in accordance with IEC 60669-1 (1998) + d. 9N+ Amd. 2NZ006).
The text includes three subclauses as follows:

— Definitions (5.1)
— Requirements (5.2)
— Tests (5.3)

For editing purposes, the order and nurbers ecessary.

5.1 Definitions

% é Figure 1 — Thread-forming screw

5.1.2 Thread-cutting screw

A screw having an interrupted thread which, by screwing-in, makes a thread by removing
material from the cavity.

An example of thread-cutting screw is shown in Figure 2.

o

IEC 054/09

Figure 2 — Thread-cutting screw
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5.2 Requirements

5.2.1 Connections, electrical or mechanical, using screws and nuts, shall withstand the
mechanical stresses occurring in normal use.

Screws and nuts which transmit contact pressure shall be of metal and shall be in
engagement with a metal thread. Screws and nuts which are operated when mounting an
accessory during installation, and/or which are likely to be operated during the life of the
accessory, shall be in engagement with a metal thread.

Screws for connecting external conductors shall not be tapping screws.

NOTE 1 Screws and nuts which are operated when mounting the accessory in
cover plates, etc., but not connecting means for screwed conduits and screws for{i

Compliance is checked by inspection and by the test of 5.3,

operated during the life of the accesso
or nut shall be ensured.

NOTE The require@
manner is prevented, for £

by the use of a screw wi

5.2.3 Screws~and » to be used for electrical connections and screws and
rivets intendé ; ynechanical connection, shall be locked against loosening or
turning.

NOTE Spring washers may provide satisfactory locking. For rivets, a non-circular shank or an appropriate notch
may be sufficient. Sealing compound which softens on heating provides satisfactory locking only for screw
connections not subjected to torsion in normal use.

5.2.4 Electrical connections shall be so designed that contact pressure is not transmitted
through insulating material other than ceramic, pure mica or other material with
characteristics no less suitable, unless there is sufficient resiliency in the metallic parts to
compensate for any possible shrinkage or yielding of the insulating material.

Compliance is checked by inspection.

NOTE The suitability of the material is considered as regards the stability of the dimensions.

5.2.5 Current-carrying parts, including those of terminals (also earthing terminals), shall be
of a metal having, under the conditions occurring in the equipment, mechanical strength,
electrical conductivity and resistance to corrosion adequate for their intended use.

Compliance is checked by inspection and, if necessary, by chemical analysis.



-12 - TR 61916 © IEC:2009

Examples of suitable metals, when used within a permissible temperature range and under
normal conditions of chemical pollution are:
— copper;

— an alloy containing at least 58 % copper for parts that are worked cold or at-least 50 %
copper for other parts;

— stainless steel containing at least 13 % chromium and not more than 0,09 % carbon;

— steel provided with an electroplated coating of zinc according to ISO 2081, the coating
having a thickness of at least:

e 5 um (ISO service condition 1) for ordinary equipment

e 8 um (ISO service condition 2) for drip-proof and splash-proof equip

e 12 um (ISO service condition 3) for jet-proof and watertight equipfr|

1456, the coating having a thickness of at least:

e 10 um (ISO service condition 1) for ordinary equipment

— steel provided wit
carrying parts, if

electroplate' ¢
in current transmissi
which they trangR

NOTE 1 This require
components, shunts

d to apply to contacts, magnetic circuits, heating elements, bimetallic
devices, etc.

NOTE 2

carrying

consideration. Thee equirements should permit other materials to be used if suitably coated.

Under moist conditions, metals having a great difference of electrochemical potential with
respect to each other, shall not be used in contact with each other.

Compliance is checked by inspection.

5.2.6 Thread-forming screws and thread-cutting screws shall not be used for the connection
of current-carrying parts. Thread-forming screws and thread cutting screws may be used to
provide earthing continuity, provided that it is not necessary to disturb the connection in
normal use and at least two screws are used for each connection.

Compliance is checked by inspection.

NOTE The use of thread-forming screws without displacing of material which are operated when mounting the
accessory are under consideration.
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5.3 Tests

Compliance with the requirements of 5.2.1 is checked by inspection and by the following test.

The screws and nuts are tightened and loosened:

— 10 times for metal screws in engagement with a thread of insulating material and for
screws of insulating material;
— b times in all other cases.

Screws or nuts in engagement with a thread of insulating material and screw of insulating
material are completely removed and re-inserted each time.

The test is made by means of a suitable test screwdriver or spanney”q a torque as
shown in T able 1.

Nominal diameter of thread

mm v \'
Up to and including 2,8 0,4 -
over 2,8 up to and includin 0,5 -
over 3,0 up to and includin ) 0,6 -
over 3,2 up to and @ng 3,6 0,8 -
over 3,6 up to and inslddiny , 1,2 1,2
over 1,8 1,8
over 2,0 2,0
over 3,0 3,0
over 6,0 4,0
over 10,0 6,0
over 10,0 up to antN\includii , , - 8,0
over 12,0 up to and inclue , s - 10,0

Column | applies to screws without head if the screw when tightened does not protrude from
the hole, and to other screws which cannot be tightened by means of a screwdriver with a
blade wider than the diameter of the screw.

Column Il applies to nuts of mantle terminals which are tightened by means of a screwdriver.
Column Il applies to other screw which are tightened by means of a screwdriver.

Column 1V applies to screws and nuts other than nuts of mantle terminals which are tightened
by means other than a screwdriver

Column V applies to nuts of mantle terminals which are tightened by means other than a
screwdriver.



