IEC 60903:2014-07(en-fr)

IEC 60903

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Live working — Electrical insulating gloves

Travaux sous tension — Gants isolants électriques

N

A
\ % \ : . IR H . . :
\\ \, N/| N / ‘\ A | . o 3 : |
/ \ ‘ : : | i . ) -
\ / N
\\\ N \ S | /
i | //// . |
| | / \\\\ | \ 7//”/7/ \\\\ | ‘ ‘
\ N NPT R
AR NN
- D)
AR
\ [\ \ \

This is a preview. Click here to purchase the full publication.
‘\\\ \ \\ AN ==

NER VR N

\
\
\
\

\


https://www.normsplash.com/IEC/125217735/IEC-60903?src=spdf

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 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 l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

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

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
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 - www.iec.ch/searchpub

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 more than 30 000 terms and
definitions in English and French, with equivalent terms in 14
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 55 000 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: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/125217735/IEC-60903?src=spdf

IEC 60903

Edition 3.0 2014-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Live working — Electrical insulating gloves

Travaux sous tension — Gants isolants électriques

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE XA
CODE PRIX

ICS 13.260; 29.240.20; 29.260.99 ISBN 978-2-8322-1781-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of
Marque déposée de la C

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/125217735/IEC-60903?src=spdf

-2- IEC 60903:2014 © IEC 2014

CONTENTS

O T O L S 5
LN 75 16 L@ 1 ] S 7
1 ST oo ] o 1T PRSP 8
2 NOrmMative refereNCES ... oo e 8
3 Terms and definitioNs ... 8
4 REQUITEMIENES Lt 11
4.1 LT =Y 1Y - | PP PSPPI 11
4.2 ClasSIfICAtION ..t 11
4.3 Physical requIiremMents ... ..o e 11
4.3.1 COMPOSITION Lt 11
4.3.2 DM BN S ONS ..t 11
4.3.3 TR KNS et e 13
4.3.4 Workmanship and finish............coooii 13
4.4 Mechanical, climatic and environmental requirements................cooiiiiiiiiiinnn, 14
4.5 Electrical requUIremMeEnts ... 14
4.6 1Y =T T e T PSP 14
4.7 = Vo] €= T 1 T [ 15
4.8 INSTFUCTIONS TOF USE ..ot e e 16
LT =T £ PP PPN 16
5.1 GBI A e s 16
5.2 Visual and dimensional iNSPecCtion ..o 16
5.2.1 GBIl i 16
5.2.2 ClasSifiCatioN ... 16
5.2.3 DM BN S ONS e 16
524 T CKNESS et e 17
5.2.5 Workmanship and finish............cooii 17
5.3 1Y =T 4T e T PSP 17
5.3.1 Visual and dimensional inSpection ... 17
5.3.2 Durability of Marking........oouiiiiie e 17
5.4 Packaging and instructions for USe...........oooiiiiiiiiii 17
5.5 MeChaniCal teSTS ... 18
5.5.1 GBNEIAl e 18
5.5.2 Tensile strength and elongation at break ............cooooii 18
5.5.3 Resistance to mechanical puncture ............coooeiiiiiiii 20
554 T ENSION SO e 22
5.6 DIl e 1SS it 22
5.6.1 TP S et 22

5.6.2 Alternative tests in case of gloves having completed the production
0 = 1= 26
5.7 AGEING 1St oo 27
5.8 I LT 4 0 = L =53 S 27
5.8.1 Low temperature test . ..o 27
5.8.2 Flame retardancy test ... ..o 29
5.9 Tests on gloves with special properties........ccoviiiiiiiii e 30
5.9.1 Category A — ACid reSisStanCe........ccoouiiiiiiiii e 30
5.9.2 Category H — Oil resistanCe .......ooouiiiiii e 30

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/125217735/IEC-60903?src=spdf

IEC 60903:2014 © IEC 2014 -3-

5.9.3 Category Z — Ozone resistance .........cooouiiiiiiiiii 31
5.9.4 Category C — Extremely low temperature resistance..............ccccoeviiiiiiinnenn... 31
5.9.5 Category F — Leakage current resistance............cccovviiiiiiiii e 31
5.10 Specific mechanical testing for composite gloves ..., 33
5.10.1 ADrasion reSiStanCe .. ..o 33
5.10.2 CUtiNG reSISTANCE ... ce i 35
5.10.3 T AN FESISTANCE . e 38
6 Conformity assessment of gloves having completed the production phase..................... 40
A 1Y/ (o Yo 1 Te%= 1§ o o K-S 40
Annex A (informative) In-service recommendations............ccoeiiiiiiiiiiiiiiii e 41
A1 7Y o T=T = | 41
A.2 Storage prior to issue and betWeEeN USE .........ovuniiniiiiii e 41
A.3 Examination before Use ... 41
A4 LI 0] =T = T8 41
A.5 PreCautioNS 1N USE ... 41
A.6 Periodic inspection and electrical re-testing ..........ccooiiiii i 42
Annex B (normative) Suitable for live working; double triangle (IEC 60417-5216:2002-
1 ) 44
Annex C (normative) Chronological order for type tests ..o, 45
C.1 LT o= = | 45
C.2 Group SIiZE FEQUITEMENTS .. iuuitii e e e e e e ens 48
C.2.1 L] (o101 Tt PP 48
C.2.2 L] (oYU 48
Cc.2.3 L] oYU« T TP 48
C.24 Group 4 — Additional tests for composite gloves ..o 48
C.2.5 Group 5 — Additional tests for gloves of category A.........ooiiiiiiiiiiiiiiien, 48
C.2.6 Group 6 — Additional tests for gloves of category H ..o 49
Cc.2.7 Group 7 — Additional tests for gloves of category Z..........ccooooiiiiiiiiiiiiinis 49
Cc.2.8 Group 8 — Additional tests for gloves of category F.........oooiviiiiiiiiiiiin, 49
Annex D (informative) Guidelines for the selection of the class of glove in relation to
a.c. nominal voltage of @ SYStem ... i 50
Annex E (informative) Recommendations for d.c. electrical tests and voltage use................ 51
E.1 7= a1 Y 51
E.2 DC dieleCtriC 1SS e 51
E.2.1 LT =Y o 1= T P 51
E.2.2 Test @QUIPMENT ... . e 51
E.2.3 Voltage dielectric test procedure...... ..o 51
E.2.4 [T O o oo i 1= -3 SO 51
E.3 Recommended maximum use voltage in d.c. installations ...l 52
Annex F (normative) Liquid for tests on gloves of category H — Oil resistance..................... 53
F.1 Particularities of liquid 102..... ... e 53
F.2 Characteristics Of 0il NO. 1 .. i e 53
Annex G (informative) Cotton canvas additional characteristics ..............coooiiiiiiiinn. 54
Annex H (normative) Classification of defects and tests to be allocated ............................... 56
Annex | (informative) Rationale for the classification of defects.............c.oooiiiiii, 57
BB O G AP Y e 58
Figure 1 — Contour Of gIOVE ...ouieiiii e e 12

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/125217735/IEC-60903?src=spdf

-4 - IEC 60903:2014 © IEC 2014

Figure 2 — lllustration of the working area ... 14
Figure 3 — Composite glove symbol — Hammer ..., 15
Figure 4 — Dumb-bell test piece for mechanical tests (plan view) .............coooiviiiiiiiiiiiieenn. 19
Figure 5 — Test plates and needle for resistance to mechanical puncture.............................. 21
Figure 6 — Test set up for the dielectric test on glove ... 25
Figure 7 — Bend (fold) line for low and extremely low temperature test...............cccooiiiinn. 28
Figure 8 — Set-up for low and extremely low temperature folding tests............c.ccooviiiinnnni. 28
Figure 9 — Set-up for the flame retardancy test ... 30
Figure 10 — Test arrangement for leakage current resistance..............co.coiiiiiiiiiiin s 32
Figure 11 — Abrasion resistance tester... ... 34
Figure 12 — Apparatus for testing cutting resistance..............cooooiiiiiiiii i, 36
Figure 13 — Test piece direction and location for tear resistance.............c...ccoooiiiiin s 39
Figure 14 — Shape of test piece for tear resistance ... 39
Table 1 — SpecCial PrOPEItIES ..ou i e e 11
Table 2 — Standard [engths Of GlOVES ......iiii e 12
Table 3 — Maximum thickness of the gloves ... 13
Table 4 — SamMPliNG Plan ..ouuie e 19
Table 5 — Clearance from open part of the glove to water line................c.oooiiiiiiine . 24
Table 6 — Proof test and withstand test ... 26
Table 7 — Clearance from open part of the gloves / long gloves to water line for

alternative routing Proof 188t . ... i 27
Table 8 — Test voltage for gloves of category F.......coooiiiiiiii e 33
Table 9 — Presentation of test results on glove test piece.........coooiiiiiiiii 38
Table A.1 — Distances between the cuff of the protector glove and the top of the cuff

OF TN IOV e e 42
Table C.1 — General type test ProCeAUIE.... ..o 46
Table D.1 — Designation of maximum use a.C. VoOltage ..........ccoeeiiiiiiiiiiii e, 50
Table E.1 — Clearance from open part of the glove to water line ..., 51
Table E.2 — Proof teSt VOItAge ... .cei e 52
Table E.3 — Designation of maximum use voltage ..........ccoiiiiiiiiiiii e 52
Table F.1 — Characteristics of 0il NO. 1. .. e 53
Table G.1 — Identification sheet — Reference test piece — Cotton weave fabric...................... 55
Table H.1 — Classification of defects and associated requirements and tests ........................ 56
Table I.1 — Justification for the type of defecCt..........cooiiiiiii e, 57

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/125217735/IEC-60903?src=spdf

IEC 60903:2014 © IEC 2014 -5-

1)

4)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIVE WORKING -
ELECTRICAL INSULATING GLOVES

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 60903 has been prepared by IEC technical committee 78: Live
working.

This third edition cancels and replaces the second edition of IEC 60903, published in 2002. It
constitutes a technical revision.

The major changes are:

clarification of the requirements and tests for long gloves;
introduction of a new special property for gloves resistant to leakage current;
removal of the requirement for an area to mark the date of inspection;

for the thickness measurement, no other instrument than the micrometer with specified
parameters is allowed,;

the d.c. electric tests are no longer included in the normative part of the document but a
proof test is suggested at the production level where a d.c. use of gloves is expected, as
presented in a new informative Annex E;

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/125217735/IEC-60903?src=spdf

-6- IEC 60903:2014 © IEC 2014

— preparation of the elements of evaluation of defects, and general application of
IEC 61318:2007;

— the normative Annex C on sampling plans and procedure has been deleted (not applicable
according to IEC 61318:2007);

— in the new normative Annex F, updating of the characteristics of the liquid specified for
tests on gloves of category H, according to the latest edition of ISO 1817;

— the informative Annex H on acceptance tests has been deleted (consideration now
included in I[EC 61318:2007);

— introduction of a new normative Annex H on classification of defects;
— introduction of a new informative Annex | on the rationale for the classification of defects;
— review of the annex on in-service recommendations.

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

FDIS Report on voting
78/1043/FDIS 78/1056/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.
Terms defined in Clause 3 are given in italic print throughout this standard.

The committee has decided that the contents of this publication will remain unchanged until
the stability 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,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

In this document, the clauses on requirements and testing are reorganized in order to bring
together the common requirements and tests, then to lay down separately those which are
specific to insulating gloves for electrical protection normally worn under leather protector
gloves as opposed to those specific to insulating gloves for combined electrical and
mechanical protection. This arrangement meets the basic necessity that a same quality level
of electrical insulation is achieved for all types of electrical insulating gloves.

This document has been prepared according to the requirements of IEC 61477 where
applicable.

The product covered by this standard may have an impact on the environment during some or
all stages of its life cycle. These impacts can range from slight to significant, be of short-term
or long-term, and occur at the global, regional or local level.

Except for a disposal statement in the Instructions for use, this standard does not include
requirements and test provisions for the manufacturers of the product, or recommendations to
the users of the product for environmental improvement. However, all parties intervening in its
design, manufacture, packaging, distribution, use, maintenance, repair, reuse, recovery and
disposal are invited to take account of environmental considerations.

This is a preview. Click here to purchase the full publication.
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LIVE WORKING -
ELECTRICAL INSULATING GLOVES

1 Scope

This International Standard is applicable to electrical insulating gloves and mitts that provide
protection of the worker against electric shock.

Unless otherwise stated, the use of the term “glove” includes both gloves and mitts.

This standard also covers electrical insulating gloves with additional integrated mechanical
protection referred to in this document as “composite gloves”.

The products designed and manufactured according to this standard contribute to the safety
of the users provided they are used by skilled persons, in accordance with safe methods of
work and the instructions for use.

NOTE Insulating gloves are normally to be used in conjunction with leather protector gloves to provide
mechanical protection. Composite insulating gloves are normally used without over-gloves.

2 Normative references

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

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements
IEC 60060-2, High-voltage test techniques — Part 2: Measuring systems

IEC 60212, Standard conditions for use prior to and during the testing of solid electrical
insulating materials

IEC 60417, Graphical symbols for use on equipment

IEC 61318:2007, Live working — Conformity assessment applicable to tools, devices and
equipment

IEC 61477, Live working — Minimum requirements for the utilization of tools, devices and
equipment

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for
physical test methods

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61318 as well as
the following apply.
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3.1

bell cuff glove

glove with an enlarged shape from the wrist to the cuff in such a way as to facilitate pull-on
over a thick garment

3.2
composite glove
electrical insulating glove made with additional integrated mechanical protection of the glove

[SOURCE: I|EC 60050-651:2014, 651-23-03 and IEC 60743:2013, 8.2.1, modified — The
definition clarifies that the mechanical protection is an additional one]

3.3

contour glove

glove shaped at the upper part of the gauntlet in such a way as to facilitate the bending of the
arm and intended for gloves that extend to or above the elbow

3.4
cuff
open part of a glove

3.5
cuff roll
roll or reinforced edge of a glove at the cuff

3.6
disruptive discharge
passage of an arc following dielectric breakdown

Note 1 to entry: The term “flashover” (in French “contournement”) is used when a disruptive discharge occurs at
least partly along the surface of a solid dielectric surrounded by a gaseous or liquid medium.

Note 2 to entry: The term “puncture” (in French “perforation”) is used when a disruptive discharge occurs through
a solid dielectric producing permanent damage.

[SOURCE: IEC 60050-604:1987, 604-03-38 modified — the content of the original note has
been reduced, modified to suit the application and presented in the form of two notes to entry]

3.7

elastomer

macromolecular material which returns rapidly to its initial dimensions and shape after
substantial deformation by a weak stress and release of the stress

Note 1 to entry: The definition applies under room temperature test conditions.

[SOURCE: ISO 472:2013, 2.327]

3.8
electrical insulating glove
glove made of elastomer, used for the protection of the worker against electric shock

[SOURCE: IEC 60050-651:2014, 651-23-02 and IEC 60743:2013, 8.1.3, modified — The
definition is in line with the composition requirements of the standard for the type of insulating
material. The note 1 to entry has been deleted]

3.9
fork
part of glove at the junction of two fingers, or finger and thumb
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