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Les Laboratoires des assureurs du Canada (ULC) ont été constitués en
1920 par lettres patentes émises par le gouvernement canadien. lls
entretiennent et exploitent des laboratoires et des services de
certification pour le contrle, la mise a l'essai et la certification
d’appareils, d’équipement, de matériaux, de constructions et de
systémes dans le but de déterminer leur rapport avec les risques de
mortalité, d’incendie et de perte de biens, et ils fournissent également
des services d’inspection.

Les Laboratoires des assureurs du Canada sont accrédités par le
Conseil canadien des normes a titre d’organisme de certification,
d’'organisme de mise a I'essai et d’organisme d’inspection en vertu du
Systéme national de normes du Canada.

Normes ULC élabore et publie des normes et d'autres publications
connexes relatives a la construction de batiments, a la protection par
systéeme d’alarme de sécurité et systeme d’alarme antivol, a la sécurité
environnementale, au matériel électrique, a I'équipement de protection
incendie, aux appareils a gaz et au mazout, aux produits d’isolation
thermique, aux matériaux et aux systemes, a I'utilisation d’énergie dans
le milieu de la construction et a la sécurité au travail pour les services
publics d’électricité.

Normes ULC est un organisme sans but lucratif et est accrédité par le
Conseil canadien des normes a titre d’organisme d’élaboration de
normes.

Les Normes nationales du Canada élaborées par Normes ULC satisfont
aux criteres et aux méthodes établis par le Conseil canadien des
normes. Ces normes sont rédigées selon le principe du consensus par
des personnes qui représentent un juste équilibre des intéréts visés par
I'objet de la norme en cause sur le plan national.

Les Laboratoires des assureurs du Canada sont représentés partout au
Canada ainsi que dans de nombreux pays.

Pour obtenir plus de renseignements sur les services des Laboratoires
des assureurs du Canada, veuillez communiquer avec:

SIEGE SOCIAL

Laboratoires des assureurs du Canada
7, chemin Underwriters

Toronto (Ontario) M1R 3A9

Téléphone : (416) 757-361
Télécopieur : (416) 757-9540

EST

6505, Rte transcanadienne, bureau 330
Saint-Laurent (Québec) H4T 1S3
Téléphone : (514) 363-5941;
Télécopieur : (514) 363-7014

PACIFIQUE

13775, Commerce Parkway, bureau 130
Richmond (Colombie-britannique) V6V 2V4
Téléphone : (613) 755-2729

Télécopieur : (604) 214-9550

Pour obtenir plus de renseignements sur les normes des Laboratoires des
assureurs du Canada, veuillez communiquer avec :

SERVICE DES NORMES ET BUREAU DES RELATIONS
GOUVERNEMENTALES

440, avenue Laurier Ouest, Bureau 200

Ottawa (Ontario) K1R 7X6

Téléphone : (613) 231-5977

Télécopieur : (613) 231-5977

Numéro sans frais : 1-866-9373-ULC
Courriel : customerservice@ulc.ca
Site Web: www.ulc.ca

Underwriters Laboratories of Canada (ULC) was established in 1920 by
letters patent issued by the Canadian Government. It maintains and
operates laboratories and certification services for the examination,
testing and certification of appliances, equipment, materials,
constructions and systems to determine their relation to life, fire and
property hazards as well providing inspection services.

Underwriters Laboratories of Canada is accredited by the Standards
Council of Canada as a Certification Organization, a Testing
Organization, and an Inspection Body under the National Standards
System of Canada.

ULC Standards develops and publishes standards and other related
publications for building construction, security and burglar protection,
environmental safety, electrical equipment, fire protection equipment,
gas and oil equipment, thermal insulation products, materials and
systems, energy use in the built environment and electrical utility
safety.

ULC Standards is a not-for-profit organization and is accredited by the
Standards Council of Canada as a Standards Development
Organization.

National Standards of Canada developed by ULC Standards conform
to the criteria and procedures established by the Standards Council of
Canada. Such standards are prepared using the consensus principle
by individuals who provide a balanced representation of interests
relevant to the subject area on a national basis.

ULC is represented across Canada as well as many countries
worldwide.

For further information on ULC services, please contact:

CORPORATE HEADQUARTERS
Underwriters Laboratories of Canada
7 Underwriters Road

Toronto, Ontario M1R 3A9
Telephone: (416) 757-3611

Fax: (416) 757-9540

EASTERN OFFICE

6505 Trans-Canada Hwy., Suite 330
St. Laurent, Québec H4T 1S3
Telephone: (514) 363-5941

Fax: (514) 363-7014

PACIFIC OFFICE

No. 130 — 13775 Commerce Parkway
Richmond, British Columbia V6V 2V4
Telephone: (604) 214-9555

Fax: (604) 214-9550

For further information on ULC standards, please contact:

STANDARDS DEPARTMENT AND GOVERNMENT RELATIONS
OFFICE

200-440 Laurier Avenue West

Ottawa, Ontario K1R 7X6

Telephone: (613) 755-2729

Fax: (613) 231-5977

Toll-free telephone: 1-866-9373-ULC
E-mail: customerservice@ulc.ca
Web site: www.ulc.ca
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Le Conseil canadien des normes (CCN) est
coordination du Systéme de normes nationales, une coalition
d'organismes indépendants et autonomes qui travaillent au
développement et a 'amélioration de la normalisation volontaire dans
l'intérét national.

'organisme de

Les principaux objectifs du CCN consistent a encourager et a
favoriser la normalisation volontaire en vue de developer I'’économie
nationale, d’améliorer la santé, la sécurité et le bien-&tre du public,
d’aider et de protéger le consommateur, de faciliter le commerce
intérieur et extérieur et de promouvoir la coopération internationale
dans le domaine des normes.

Une Norme nationale du Canada (NNC) est une norme préparée ou
examinée par un organisme d’élaboration de normes (OEN) accrédité
et approuvée par le CCN selon les exigences de CAN-P-2.
L’approbation ne porte pas sur I'aspect technique de la norme; cet
aspect demeurant la responsabilité permanente de 'OEN. Toute NNC
reflete un consensus raisonnable parmi les points de vue d’un certain
nombre de personnes compétentes dont les intéréts réunis forment,
au degré le plus élevé possible, une représentation équilibrée des
intéréts des producteurs, des organismes de réglementation, des
utilisateurs (y compris les consommateurs) et d’autres personnes
intéressées, selon le domaine envisagé. Il s’agit généralement d’'une
norme qui peut apporter une contribution appréciable, en temps
opportun, a l'intérét national.

Il est recommandé aux personnes qui ont besoin de normes de se
server des Normes nationales du Canada. Ces normes font I'objet
d’examens périodiques. Il est conseillé aux utilisateurs de se procurer
I'édition la plus récente de la norme auprés de l'organisme qui l'a
publiée.

La responsabilité d’approuver les Normes nationales du
Canada incombe au :

Conseil canadien des normes
270, rue Albert, bureau 200
Ottawa (Ontario)

K1P 6N7

The Standards Council of Canada (SCC) is the coordinating
body of the National Standards System, a coalition of
independent, autonomous organizations working towards the
further development and improvement of voluntary
standardization in the national interest.

The principal objects of the SCC are to foster and promote
voluntary standardization as a means of advancing the national
economy, benefiting the health, safety and welfare of the public,
assisting and protecting the consumer, facilitating domestic and
international trade, and furthering international cooperation in the
field of standards.

A National Standard of Canada (NSC) is a standard prepared or
reviewed by an accredited Standards Development Organization
(SDO) and approved by the SCC according to the requirements
of CAN-P-2. Approval does not refer to the technical content of
the standard; this remains the continuing responsibility of the
SDO. A NSC reflects a consensus of a number of capable
individuals whose collective interests provide, to the greatest
practicable extent, a balance of representation of general
interests, producers, regulators, users (including consumers),
and others with relevant interests, as may be appropriate to the
subject in hand. It normally is a standard which is capable of
making a significant and timely contribution to the national
interest.

Those who have a need to apply standards are encouraged to
use NSCs. These standards are subject to periodic review.
Users of NSCs are cautioned to obtain the latest edition from the
SDO which publishes the standard.

The responsibility for approving National Standards of Canada
rests with the:

Standards Council of Canada
200-270 Albert Street
Ottawa, Ontario

K1P 6N7

Le but premier visé par cette norme est énoncé au paragraphe qui en définit le domaine d'application. Il importe de préciser qu'il incombe a
I'utilisateur de décider si la norme convient a ses besoins particuliers.

The intended primary application of this Standard is stated in its scope. It is important to note that it remains the responsibility of the user of the
Standard to judge its suitability for this particular application.

LES NORMES NATIONALES DU CANADA SONT DISPONIBLES EN VERSIONS FRANCAISE ET ANGLAISE
NATIONAL STANDARDS OF CANADA ARE AVAILABLE IN FRENCH AND ENGLISH VERSIONS

On peut se procurer des exemplaires de cette Norme nationale du Canada en s’adressant a Normes ULC.

Copies of this National Standard of Canada may be ordered from ULC Standards.
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December 2010

CAN/ULC-61243-1

ULC COMMITTEE ON LIVE WORKING

ULC/5

COMITE ULC SUR LES TRAVAUX SOUS TENSION

- - CATEGORY
MEMBER/MEMBRE REPRESENTING/REPRESENTANT REGION/REGION ICATEGORIE
J. Bailey JR Bailey Utilitiy Consulting Ontario General Interest/ Membre
(Chairman/Président) intéressé a titre divers
S. Brown Wearwell Garments Ltd. Canada Producer/Producteur
E. Chopee Hydro One Networks Inc. Ontario User/Utilisateur
M. Gardner Alberta Municipal Affairs Alberta Regulator/Organisme de
réglementation
E. Jones Ernest A. Jones Associates Ltd. Canada General Interest/ Membre
intéressé a titre divers
A. Kerr Electrical and Utilities Safety Ontario Regulator/Organisme de
Association of Ontario réglementation
H. Lemeilleur Maclean Power Systems Canada Producer/Producteur
A. Lyttle BC Hydro British Columbia/ User/Utilisateur
Colombie-
Britannique
R. Malcolm MWG Apparel Corporation Canada Producer/Producteur
J. McDonald Powerline Training Consultants Canada General Interest/ Membre
intéressé a titre divers
T. Olson Manitoba Hydro Manitoba User/Utilisateur
B. Richards North Safety Products U.S.A/E.-U. Producer/Producteur
P. Routliff International Brotherhood of Electrical Canada Regulator/Organisme de
Workers (IBEW) / Fraternité réglementation
internationale des ouvriers en électricité
R. Ryder ATCO Electric Alberta User/Utilisateur
G. Wardle Kinectrics Inc. Canada General Interest/ Membre
intéressé a titre divers
C. Comte Hydro- Québec Québec Associate Member/
Membre associé
K. Jansa (Non-voting) Canadian Electricity Association (CEA)/ | Canada Associate Member/
Association canadienne de I'électricité Membre associé
C. Vincent (Non-voting) IREQ (Hydro-Québec) Québec Associate Member/
Membre associé
W. van Halderen ULC Standards/Normes ULC Canada (Non-voting / normes sans
(Standards Coordinator) droit de vote)
(coordonnateur des normes
sans droit de vote)

Il s’agit de la liste des membres du comite au moment de I'approbation de présent document. La

composition du comite peut avoir change depuis ce temps-la.

This list represents the membership at the time the Committee balloted on

Since that time, changes in the membership may have occurred.

the final text of this edition.

Documents

Document Sharing Hub

Copyright Underwriters' Laboratories of Canada
Provided by IHS Markit under license with ULC
No reproduction or networking permitted without license from IHS

Full document details: ULC 61243-1-10 2010

Licensee=/, User=,
Not for Resale,


http://www.avadocuments.com/doc/ulc-61243-1-10-2010
http://www.avadocuments.com/doc/ulc-61243-1-10-2010

ULC/6 CAN-ULC-61243-1 Decembre 2010

CAN/ULC-61243-1-10
(CEINEC 61243-1: 2009, MOD)

Travaux sous tension — Détecteurs de tension — Partie 1: Type
capacitif pour usage sur des tensions alternatives de plus de 1 kV

PREFACE ULC

Ce document constitue la deuxieme édition de la norme CAN/ULC-61243-1-10 (CEI/IEC 61243-1: 2009,
MOD), Travaux sous tension — Detecteurs de tension — Partie 1: Type capacitif pour usage sur des
tensions alternatives de plus de 1 kV. |l s’agit de I'adoption avec les exigences propres au Canada de la
norme internationale de la Commission Electrotechnique Internationale, CEI/IEC 61243-1 (Edition, 2009-
06).

Cette édition de la norme a été approuvée par le Comité ULC sur les travaux sous tension et a été
approuvée en tant que Norme nationale du Canada par le Conseil canadien des normes.

Une grande partie du financement nécessaire au processus d’adoption de ce rapport technique national a
été assurée par I'Association canadienne de I'électricité (ACE) que nous tenons a remercier.

Decembre 2010

© Tous droits réservés. Aucune partie de cette publication ne peut étre reproduite d’aucune maniéere, par
- systéme de récupération électronique ou autre, sans la permission préalable Normes ULC. L’impression
“du document CEl a été autorisée. Toute demande de renseignements sur cette Norme nationale du
‘ Canada devrait étre adressée aux Normes ULC, 440 Laurier West, Suite 200, Ottawa, Ontario, K1R 7X6
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December 2010 CAN/ULC-61243-1 ULC/7

CAN/ULC-61243-1-10
(CEINEC 61243-1: 2009, MOD)

Live Working — Voltage Detectors — Part 1: Capacitive Type to be Used
for Voltages Exceeding 1 kV a.c.

ULC PREFACE

This is the Second Edition of CAN/ULC-61243-1-10 (CEI/IEC 61243-1: 2009, MOD), Live Working —
Voltage Detectors — Part 1: Capacitive Type to be Used for Voltages Exceeding 1 kV a.c., which is an
adoption with Canadian deviations of the International Standard by the International Electrotechnical
Commission, CEI/IEC 61243-1 (Edition 2.1, 2009-06).

This Edition of the Standard has been formally approved by the ULC Committee on Live Working and has
been approved as a National Standard of Canada by the Standards Council of Canada.

» Major funding in support of the adoption process of this National Standard of Canada was provided by the
- Canadian Electricity Association (CEA), whose assistance is acknowledged with thanks.

December 2010

© All rights reserved. No part of this publication may be reproduced in any form, in an electronic retrieval
system or otherwise, without the prior permission of ULC Standards. IEC material is reprinted with
permission. Inquiries regarding this National Standard of Canada should be addressed to ULC Standards,
440 Laurier West, Suite 200, Ottawa, Ontario, K1R 7X6
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ULC/8 CAN-ULC-61243-1 Decembre 2010

Exigences propres au Canada

4.5 Marquages
[Supprimer la 11e item sous “Chaque indicateur doit posseder au moins les marquages
suivants:” at revisé la 12e item comme suit:]

« -le numéro de la norme CAN/ULC applicable, avec 'année de publication (CAN/ULC-61243-
1-10) »

[Revisé la 4e et 5e paragraphes comme suit:]

«Pour étre marqué du numéro de la présente norme CAN/ULC, le produit doit satisfaire a toutes
les exigences qui y sont spécifiées.

Avec chaque détecteur de tension ou avec chaque lot de détecteurs de tension a étre livré, le
fabricant doit fournir 'information relative au numéro de la norme CAN/ULC avec I'année de
publication. »

Annexe A (normative) Approprie aux travaux sous tension

[Supprimer Annexe A]
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December 2010 CAN/ULC-61243-1 ULC/9

Canadian Deviations

4.5 Markings
[Delete the 11" item under “Each indicator shall have at least the following markings:” and
revise the 12" item to read:]

“ - number of the relevant CAN/ULC standard with year of publication (CAN/ULC-61243-1-10)"
[Revise the 4™ and 5™ paragraphs to read:]

“To be marked with the number of this CAN/ULC standard, the product shall satisfy all the
requirements specified herein.

With every voltage detector or with every batch of voltage detectors to be delivered, the

manufacturer shall provide information related to the number of the CAN/ULC standard with the
year of publication.”

Annex A (normative) Suitable for live working; double triangle

[Delete Annex A]
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Travaux sous tension — Détecteurs de tension —
Partie 1: Type capacitif pour usage sur des tensions alternatives de plus de 1 kV

7, / )
/ / //
)
/ /|
/

i
T4

7 /
/% 4 ya /
/ ”/’/ // //
i/
A/
/

IEC 61243-1:2003+A1:2009

Copyright Underwriters'
Provided by IHS Markit
No reproduction or netw


http://www.avadocuments.com/doc/ulc-61243-1-10-2010
http://www.avadocuments.com/doc/ulc-61243-1-10-2010

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 CEl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEIl 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

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.

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and replaced publications.

® |EC Just Published: www.iec.ch/online_news/justpub
Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

= Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00

A propos de la CEI

La Commission Electrotechnique Internationale (CEI) est la premiere 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 CEI

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.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIVE WORKING - VOLTAGE DETECTORS -

Part 1: Capacitive type to be used for voltages
exceeding 1 kV a.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 61243-1 has been prepared by IEC technical committee 78: Live
working.

This edition includes the following major technical changes from the previous edition:

a) the Scope has been extended to cover the use on electrical systems for voltages up to
765 kV a.c;

b) the notion of family of voltage detectors which are identical in terms of design and
dimensions and only differ by their nominal voltages (or nominal voltage ranges) has been
included;

c) the classification in terms of the setting of the threshold voltage to give a clear indication
has been eliminated;

d) a new test set-up with bars has been introduced. Depending on the nominal voltage of the
voltage detector, it is required or becomes an alternative test set-up for checking the
influence of interference fields, the influence of interference voltages, the protesgt
against bridging and the spark resistance; Bwﬁuments
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e) the revision of specific dielectric tests has been included;
f) some test procedures (clear perceptibility of audible indication, drop resistance, climatic
dependence) have been improved and completed.

This consolidated version of IEC 61243-1 consists of the second edition (2003) [documents
78/527/FDIS and 78/537/RVD], its amendment 1 (2009) [documents 78/751/CDV and
78/794/RVC] and its corrigendum of October 2005.

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 2.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 61243 consists of the following parts, under the general title Live working — Voltage
detectors:

Part 1: Capacitive type to be used for voltages exceeding 1 kV a.c.

Part 2: Resistive type to be used for voltages of 1 kV to 36 kV a.c.

Part 3: Two-pole low-voltage type

Part 5: Voltage detecting systems (VDS)

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

This International Standard has been prepared according to the requirements of IEC 61477,
where applicable.
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LIVE WORKING — VOLTAGE DETECTORS -

Part 1: Capacitive type to be used for voltages
exceeding 1 kV a.c.

1 Scope

This part of IEC 61243 is applicable to portable voltage detectors, with or without built-in
power sources, to be used on electrical systems for voltages of 1 kV to 765 kV a.c., and
frequencies of 50 Hz and/or 60 Hz.

This part applies only to voltage detectors of capacitive type used in contact with the part to
be tested, as a complete device including its insulating element or as a separate device,
adaptable to an insulating stick which, as a separate tool, is not covered by this standard
(see 4.4.1 for general design).

Other types of voltage detectors are not covered by this part of the standard.

Some restrictions on their use are applicable in the case of factory-assembled switchgear and
on overhead systems of electrified railways (see Annex B, instructions for use).

NOTE Except where otherwise specified, all the voltages defined in this standard refer to values of phase-to-
phase voltages of three-phase systems. In other systems, the applicable phase-to-phase or phase-to-earth
(ground) voltages should be used to determine the operating voltage.

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 60060-1:1989, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60068-1, Environmental testing -Part 1. General and guidance

IEC 60068-2-6:1995, Environmental testing — Tests — Test Fc and guidance: Vibration
(sinusoidal)

IEC 60068-2-14:1984, Environmental testing — Tests — Test N: Change of temperature
Amendment 1 (1986)

IEC 60068-2-32:1975, Environmental testing — Tests — Test Ed: Free fall
Amendment 2 (1990)

IEC 60071-1:2006, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60417-DB:2002"', Graphical symbols for use on equipment
IEC 60942, Electroacoustics — Sound calibrators

IEC 61260:1995, Electroacoustics — Octave-band and fractional-octave-band filters

1 “DB” refers to the IEC on-line database. DOC LI m entS
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IEC 61318:2007, Live working — Conformity assessment applicable to tools, devices and
equipment

IEC 61477:2001, Live working — Minimum requirements for the utilization of tools, devices and
equipment
Amendment 1 (2002)2

IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications

ISO 286-1:1988, /SO system of limits and fits — Part 1: Bases of tolerances, deviations and
fits

ISO 286-2:1988, /SO system of limits and fits — Part 2: Tables of standard tolerance grades
and limit deviations for holes and shafts

ISO 3744:1994, Acoustics — Determination of sound power levels of noise sources using
sound pressure — Engineering method in an essentially free field over a reflecting plane

CIE (International Commission on lllumination) 15.2:1986, Colorimetry
3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61318:2007 and the
following apply.

3.1
voltage detector
device used to provide clear evidence of the presence or the absence of the operating voltage

NOTE For example, voltage detectors can be described as capacitive type or resistive type.

[Definition 11.2.5 of IEC 60743, modified, and IEV 651-10-04, modified]

3.2

voltage detector of capacitive type

device whose operation is based on the current passing through the stray capacitance to
earth (ground)

NOTE The term voltage detector is used in this document for voltage detector of capacitive type.

3.3

designs of voltage detectors

different constructions of voltage detectors, either as a complete device with or without
contact electrode extension, or as a separate device intended to be equipped with an
insulating stick, with or without contact electrode extension

NOTE Some parts such as the contact electrode, the contact electrode extension (if existing), or the insulating
element of a voltage detector as a complete device may be dismantled.

3.4

family of voltage detectors

for testing purposes, a group of voltage detectors, delimited by a minimum and a maximum
rated voltage, that are identical in design (including dimensions) and only differ by their
nominal voltages or nominal voltage ranges

2 There exists a consolidated edition 1.1 (2002) that includes edition 1 and its amendment. DOCleentS
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3.5

contact electrode

bare conductive part of the conductive element which establishes the electric connection to
the component to be tested

[IEV 651-10-09]

3.6

contact electrode extension

externally insulated conductive element between the indicator and the contact electrode,
intended to achieve the correct position of the indicator relative to the installation being tested

3.7

indicator

part of the voltage detector which indicates the presence or absence of the operating voltage
at the contact electrode

[IEV 651-10-08, modified]

3.8
adaptor
part of a voltage detector as a separate device which permits attachment of an insulating stick

3.9

insulating element

part of a voltage detector as a complete device that provides adequate safety distance and
insulation to the user

3.10
insulating stick
insulating tool essentially made of an insulating tube and/or rod with end fittings

[Definition 2.5.1 of IEC 60743 and IEV 651-02-01]

NOTE For voltage detection, an insulating stick is intended to be attached to a voltage detector as a separate
device in order to provide the length to reach the installation to be tested and adequate safety distance and
insulation to the user.

3.11

limit mark

distinctive location or mark to indicate to the user the physical limit to which the voltage
detector may be inserted between live parts or may touch them

3.12
hand guard
distinctive physical guard separating the handle from the insulating element

NOTE Its purpose is to prevent the hands from slipping and passing into contact with the insulating element.

3.13

testing element

built-in or external device, by means of which the functioning of the voltage detector can be
checked by the user

[IEV 651-10-11, modified]

3.14

accessories

items used to lengthen the handle or the contact electrode, to improve the efficiency gof the
contact electrode or to enable the contact electrode to reach the part to be tested bocuments
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3.15

nominal voltage

Un

suitable approximate value of voltage used to identify a system or device

[IEV 601-01-21, modified]

NOTE The nominal voltage of the voltage detector is the parameter associated with its clear indication. A voltage
detector may have more than one nominal voltage, or a nominal voltage range. Limit values of the nominal voltage
range are named U, min and U, max.

3.16

operating voltage (in a system)

value of the voltage under normal conditions, at a given instant and a given point of the
system

NOTE This value may be expected, estimated or measured.

[IEV 601-01-22]

3.17

threshold voltage

Ut

minimum voltage between the live part and earth (ground) required to give a clear indication
corresponding to specific conditions as defined in the corresponding test

NOTE As defined in this part of IEC 61243, threshold voltage is related to specific test conditions. Users should be
aware that their requirements for threshold voltage for field operation need to be related to the test conditions in
the standard.

3.18

rated voltage

Ur

value of voltage generally agreed upon by manufacturer and customer, to which certain
operating specifications are referred. The rated voltage of the voltage detector is the voltage
selected from IEC 60071-1, Tables 2 and 3, column 1, which should either be equal to the
nominal voltage (or the highest nominal voltage of its nominal voltage range), or the next
higher voltage selected from those tables

3.19
interference voltage
voltage picked up inductively or capacitively by the part to be tested

3.20

interference field

superposed electric field which may affect the indication. It may result from the part to be
tested or other adjacent parts, and may have any phase relationship

NOTE The extreme cases for the tests are:

— an in-phase interference field exists when a small change of potential in the direction of the voltage detector
axis results in an incorrect indication. This occurs as a result of the dimensions and/or configuration of the part
of installation to be tested (or of adjacent parts of the installation having voltages in the same phase);

— an interference field in phase opposition exists when a strong change of potential in the direction of the voltage
detector axis results in an incorrect indication. This occurs as a result of the adjacent parts of the installation
having voltages in phase opposition.
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3.21

active signal

audible or visual phenomenon whose presence, absence or variation is considered as
representing information on the condition “voltage present” or “voltage not present”

[IEV 101-12-02, modified]

NOTE A signal indicating that the voltage detector is ready to operate is not considered an active signal.

3.22
clear indication
unambiguous detection and indication of the voltage state at the contact electrode

[IEV 651-10-10]

3.23

clear perceptibility

case where the indication is unmistakably discernible by the user under specific
environmental conditions when the voltage detector is in its operating position

3.24

response time

time delay between sudden change of the voltage state on the contact electrode and the
associated clear indication

3.25

protection against bridging

protection against flashover or breakdown, when the insulation between the parts of
installation to be tested, at different potentials, is reduced by the presence of the voltage
detector

3.26
stand-by state
state at which the voltage detector is ready to work without manual switching on

3.27
indoor type
voltage detector designed for use in dry conditions, normally indoors

3.28
outdoor type
voltage detector designed for use in wet conditions, either indoors or outdoors

3.33

maintenance test

test carried out periodically on a device or equipment to ascertain and, if necessary, make
certain adjustments to ensure that its performance remains within specified limits

[IEV 151-16-25 modified]
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4 Requirements

4.1 General requirements
411 Safety

The voltage detector shall be designed and manufactured to be safe for the user, provided it
is used in accordance with safe methods of work, and the instructions for use.

4.1.2 Indication
The voltage detector shall give a clear indication of the state "voltage present" and/or "voltage

not present", by means of the change of the status of the signal. The indication shall be visual
and/or audible.

4.2 Functional requirements
4.21 Clear indication
The voltage detector shall give an unambiguous indication of the presence and/or the

absence of the system operating voltage as a function of the nominal voltage or nominal
voltage range of the voltage detector, and its nominal frequency or nominal frequencies.

Indication may not be reliable in the vicinity of large conductive parts that create equipotential
zones.

When the voltage detector is used in accordance with instructions for use, the presence of an
adjacent live or earthed part shall not affect its indication.

When used in accordance with instructions for use, the voltage detector shall not indicate
"voltage present"” for usual values of interference voltages.

4.2.1.1 Continuous indication

The voltage detector shall give continuous indication when in direct contact with a live part.

4.2.1.2 Threshold voltage
4.2.1.2.1 General

The user shall not have access to the threshold voltage setting.

The indication “voltage present” shall appear if the voltage to earth on the part to be tested is
greater than 45 % of the nominal voltage.

NOTE 1 45 % of the nominal voltage corresponds to 0,78 U, /\/g

The indication "voltage present" shall not appear if the voltage to earth on the part to be
tested is equal to or less than 10 % of the nominal voltage.

NOTE 2 10 % of the nominal voltage corresponds to 0,17Un /\/g and is the maximum phase to earth induced
voltage normally encountered in the field.

To fulfil the above requirements, the threshold voltage U; shall satisfy the following
relationship:

0,10 U, max< U< 0,45 U, min
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For voltage detectors with only one nominal voltage, U,, max. equals U,, min.

NOTE 3 There is a theoretical limit of 4,5 to the ratio between U, max. and U, min. to achieve clear indication of
the voltage detector. This value corresponds to the division of 0,45 by 0,1.

NOTE 4 It may happen that the induced voltage level on a specific network is higher than 10 % of the nominal
voltage or of the maximum nominal voltage of the range.

It may also happen that the variations of the nominal voltage network are such that the 0,45 U, or 0,45 U, max. is
not the lowest possible value.

Moreover, when is it expected that the voltage detector will be used in the vicinity of large conductive parts that
create equipotential zones (see 4.2.1), the customer may specify a low value of the threshold voltage.

In all these cases, manufacturer and customer should reach an agreement to set the appropriate value for the
threshold voltage, while keeping it within the range specified above. The setting of the threshold voltage is further
limited by the requirements for clear indication which shorten the range of possible values, and the relevant tests
(clear indication) have to be passed.

4.2.1.2.2 Particular case of voltage detectors to be used on networks with low values
of interference voltage

In some cases, the customer may wish to take advantage of a network with low values of
interference voltage by reducing the lower limit of the threshold voltage below 0,10 U,, max.

NOTE 1 This particular case could help to deal with the use of the voltage detector in the vicinity of large
conductive parts. In spite of this change of the threshold voltage for a lower value, the theoretical limit of 4,5 for
the ratio between U, max. and U, min. still remains valid, and the relevant tests (clear indication) have to be
passed.

In such case, the voltage detector shall have a special marking and a warning shall be
included in the instructions for use to inform the users of the modification brought to the
threshold voltage.

NOTE 2 The special marking should be the result of an agreement between the manufacturer and the client.
4.2.2 Clear perceptibility

The voltage detector shall give a clear indication under normal light and noise conditions.

The types of indications of voltage detector are divided into three groups:

— group I: Indication with at least two distinct active signals, which give an indication of the
condition "voltage present" and "voltage not present". The "stand-by" state is not
necessary;

— group II: Indication with at least one active signal, which gives an indication of the
condition "voltage not present" and is activated by manually switching "on", and is
suppressed when the contact electrode is put into contact with a live part;

— group llI: Indication with at least one active signal, which gives an indication of the
condition "voltage present", and shall have a stand-by state.

4.2.21 Visual indication

The indication shall be clearly visible to the user in the operating position and under normal
light conditions.

When two visual signals are used, the indication shall not rely solely on lights of different
colours for perceptibility. Additional characteristics, such as physical separation of the light
sources, distinctive form of the light signals, or flashing light shall be used.
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4.2.2.2 Audible indication

The indication shall be clearly audible to the user when in the operating position, and under

normal noise conditions.

When two audible signals are used, the indication shall not rely solely on sounds of different

sound pressure level for perceptibility. Additional characteristics, such as

intermittence of the audible signals shall be used.

4.2.3 Temperature and humidity dependence of the indication

tone or

There are three categories of voltage detectors according to climatic conditions of operation:

cold (C), normal (N), and warm (W).

The voltage detector shall operate correctly in the temperature range of its climatic category,

according to Table 1.

The voltage detector shall operate correctly in case of sudden change of temperature in the

temperature range of its climatic category.
In these cases, the threshold voltage shall satisfy 4.2.1.2.

Table 1 — Climatic categories

Climatic conditions ranges
(operation and storage)
Climati t i
imatic categories Temperature Humidity
°C %
(C) Cold —40 to +55 20 to 96
(N) Normal —25 to +55 20 to 96
(W) Warm -5 to +70 12 to 96

4.2.4 Frequency dependence

A voltage detector shall operate between 97 % and 103 % of its nominal frequency or of each

of its nominal frequencies.

4.2.5 Response time

The response time shall be less than 1 s.

4.2.6 Power source dependability

A voltage detector with a built-in power source shall give a clear indication until the source is
exhausted, unless its usage is limited by an indication of non-readiness or automatic shut-off,

as mentioned in the instructions for use.

4.2.7 Testing element

The testing element, whether a built-in or separate item, shall be capable of testing all the
electrical circuits, including energy source and the functioning of the indication. When all
circuits cannot be tested, any limitation shall be clearly stated in the instructions for use.
These circuits shall be constructed with high reliability. When there is a built-in testing

element, the voltage detector shall give an indication of "ready" or "not ready".
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4.2.8 Non-response to d.c. voltage

The voltage detector shall not respond to a d.c. voltage.

4.2.9 Time rating

The voltage detector shall be able to perform without failure when subjected to the operating
voltage for 5 min.

4.3 Electrical requirements
4.3.1 Insulating material

The insulating materials shall be adequately rated (nature of material, dimensions) for the
nominal voltage (or the maximum nominal voltage of the voltage range) of the voltage
detector.

NOTE When tubes of insulating material with circular cross section are used in the design of voltage detectors,
they should meet the requirements of IEC 60855 or IEC 61235.

For a voltage detector as a complete device the user shall be provided with adequate
insulation by means of an insulating element.

NOTE For a voltage detector as a separate device, the user should be provided with adequate insulation by means
of an adaptable insulating stick.

4.3.2 Protection against bridging

Protection shall be such that the voltage detector cannot cause flashover or breakdown
between live parts of an installation or between a live part of an installation and earth.

4.3.3 Resistance against sparking

The voltage detector shall be constructed so that the indicator cannot be damaged or shut off
as a result of a low energy electric arc.

4.4 Mechanical requirements

For a voltage detector as a complete device the user shall be provided with adequate
distance by means of an insulating element.

NOTE For a voltage detector as a separate device, the user should be provided with adequate distance by means
of an adaptable insulating stick.

4.41 Design
4411 General design

a) The voltage detector as a complete device shall include at least the following elements:
handle, hand guard, insulating element, limit mark, indicator and contact electrode (see
Figure 1a).

b) The voltage detector as a separate device shall include at least: adaptor, indicator, and
contact electrode (see Figure 1b).

NOTE The insulating stick used in conjunction with the voltage detector as a separate device should fulfil the
requirements of 4.3.1 and 4.4.2 even if not provided with the voltage detector.

The voltage detector shall not have any external conductive connection, or any other device
to make such connection, except for the contact electrode.
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4.41.2 Category

— The voltage detector without contact electrode extension shall have category marking L.

NOTE It is used mainly on overhead lines.

— The voltage detector with contact electrode extension shall have category marking S.

NOTE It is mainly used in indoor substations.

4.4.2 Dimensions, construction

The minimum length of the insulating element of a voltage detector as a complete device shall
be in accordance with Table 2.

Table 2 — Minimum length of the insulating element (L;)
of a voltage detector as a complete device

U, L

kV mm

1< U, <72 320
7.2< U, <12 360
12< U, 17,5 370
17,5< U, <24 470
24< U, <36 520
36< U, <725 830
725< U, <123 1300
123 < U, <170 1700
170 < U, <245 2300
245 < U, <420 3600
420 < U, <525 4300
525 < U, <765 6 600

NOTE 1 The nominal voltage U, is used when the parameters to be specified are related to the installation
dimensioning or to the functional performance of the voltage detector, while the rated voltage U, is used when
insulation performance of the voltage detector is concerned.

NOTE 2 The L; values of Table 2 correspond to the minimum distance in air (obtained from Tables 1 and 2 of
IEC 61936-1) plus an additional safety distance.

NOTE 3 The L; values of Table 2 can be used as a guidance to determine the length of the insulating stick used
with a voltage detector as a separate device. However, the length of the insulating stick for live working can be
shortened for voltage detectors as a separate device taking into account the minimum approach distances or in
accordance with national or regional regulations.

For L; equal to or greater than 520 mm, conductive parts not exceeding 200 mm (in total),
measured from the limit mark towards the handle, are allowed within the minimum length of
the insulating element if they are completely externally insulated.

The limit mark shall be about 20 mm wide, permanent, and clearly recognisable by the user.

If there is no limit mark on a voltage detector as a separate device, the end of the adaptor
shall act as the limit mark (Figure 1b).

For a voltage detector as a complete device, the handle shall be at least 115 mm in length.

NOTE The handle may be made longer for two-hand operation.
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For a voltage detector as a complete device, the hand guard shall be permanently fixed and
have a minimum height (2g) of 20 mm.

In order to adapt the voltage detector to different uses, the contact electrode readily may be
interchangeable or completed with other types of contact electrodes depending on the type of
installation and instructions for use.

4.4.3 Grip force and deflection

The voltage detector shall be designed to facilitate reliable operation with reasonable physical
effort by the user.

The voltage detector shall be designed to allow a safe approach toward the installation to be
tested. The deflection under its own weight shall be as low as possible.

The weight of the indicator shall be minimal and compatible with the performance
requirements.

NOTE In case of a voltage detector as a separate device, the user should be aware that its choice of an insulating
stick may greatly influence the grip force and deflection.

4.4.4 Vibration resistance

The indicator and the contact electrode extension shall be vibration resistant.

4.4.5 Drop resistance

The voltage detector shall be drop resistant in working conditions.

4.4.6 Shock resistance

The indicator and the contact electrode extension shall withstand mechanical shocks.

4.5 Markings
Each indicator shall have at least the following markings:

— nominal voltage and/or range of nominal voltage;

— indication group;

— special marking for low interference voltage, when relevant;
— nominal frequency or nominal frequencies;

— name and/or trademark of the manufacturer;

— type reference, serial number;

— indication of type "indoor" or "outdoor";

— indication of category (S or L);

— climatic category (C, N or W);

— year of production;

— symbol IEC 60417-5216(DB:2002-10) — Suitable for live working; double triangle (see
Annex A);

NOTE The exact ratio of the height of the figure to the base of the triangle is 1,43. For the purpose of
convenience, this ratio can be between the values of 1,4 and 1,5.

| — number of the relevant IEC standard immediately adjacent to the symbol, (IEC 61243-1).
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In addition, the voltage detector shall provide the user or the testing laboratory an area
permitting the marking of the date of periodic testing.

In case of a voltage detector with a built-in energy source, the type of power supply shall be
indicated, either on the indicator or inside the compartment designed to house it, and the
polarity when required.

These markings shall be legible and permanent. The characters shall be at least 3 mm high.
The markings shall not impair the quality of the voltage detector.

To be marked with the number of this IEC standard, the product shall satisfy all the
requirements specified herein.

With every voltage detector or with every batch of voltage detectors to be delivered, the
manufacturer shall provide information related to the number of the IEC standard with the
year of publication.

4.6 Instructions for use

Each voltage detector shall be accompanied by the manufacturer's instructions for use (see
Annex B). These instructions shall be prepared in accordance with the general provisions
given in IEC 61477.

5 Specific requirements

5.1 For insulating element of a voltage detector as a complete device
5.1.1 Dielectric strength

The insulating element shall be rated so that no flashover or breakdown occurs in use.

5.1.2 Leakage current

The insulating element of the indoor type voltage detector shall be so rated that leakage
current shall be limited under dry conditions.

The insulating element of the outdoor type voltage detector shall be so rated that leakage
current shall be limited under dry and wet conditions.

5.2 For indicator casing of voltage detector as a separate device

The indicator casing shall be rated so that no flashover or breakdown occurs in use.

6 Tests

6.1 General

This standard provides testing provisions to demonstrate compliance of the product to the
requirements of Clauses 4 and 5. These testing provisions are primarily intended to be used
as type tests for validation of the design input. Where relevant, alternative means (calculation,
examination, tests, etc.) are specified within the test subclauses for the purpose of voltage
detectors having completed the production phase.

Tests shall be performed on a voltage detector which has been completely assembled, including
the contact electrode extension when required, in accordance with the instructions for use.
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When several contact electrodes or contact electrode extensions are used, the following
electrical and mechanical tests shall be performed with each contact electrode or contact
electrode extension:

measurement of threshold voltage (see 6.2.1.2),

— influence of in-phase interference field (see 6.2.1.3),

— influence of phase opposition interference field (see 6.2.1.4),

— influence of interference voltage (see 6.2.1.5),

— protection against bridging for indoor/outdoor type voltage detector (see 6.3.1),

— protection against bridging for outdoor type voltage detector (see 6.3.2) and

— spark resistance (see 6.3.3).

If the insulating stick is not provided by the manufacturer (in case of a voltage detector as a

separate device), an insulating stick complying with 4.3.1 and 4.4.2 shall be used for the
tests.

Atmospheric conditions shall be in accordance with IEC 60068-1.

Except when otherwise stated:

— tests are carried out under the following standard atmospheric conditions:
1) ambient temperature: 15 °C to 35 °C;
2) relative humidity: 25 % to 75 %;
3) atmospheric pressure: 86 kPa to 106 kPa.

— tolerances for dimensions below 3 150 mm shall comply with Js18 level according to
ISO 286-1 and ISO 286-2. For larger dimensions, tolerance shall be £1%.

The voltage detector shall be subjected to atmospheric conditions for at least 4 h before being
submitted to the group of tests.

6.1.1 Tests under wet conditions

Before the electrical tests, each voltage detector shall be cleaned with isopropanol and then
dried in air for 15 min.

The tests shall be conducted in accordance with 9.1 of IEC 60060-1 (standard wet test
procedure), with the following exception: the openings in the collecting vessel designed to
measure the wetting rate shall be less than, or equal to, the horizontal cross-section of the
indicator.

6.1.2 Type test

The type test shall be performed on three complete voltage detectors. Tests shall be
performed in the sequence defined in Annex C. If more than one voltage detector does not
pass, the test has failed. If only one voltage detector fails, the entire sequence for the type
test shall be repeated on three other voltage detectors. If, again, any of the voltage detectors
does not pass, the type test is considered to have failed.

In case of voltage detectors of the same family the following applies.

— The type tests shall be performed at the lowest and at the highest nominal voltages
delimiting the family of voltage detectors. Within the limits of the family, bridging tests
(6.3.1 and 6.3.2) shall be performed for each distance 4, of Table 8 under the highest
voltage of each voltage range. Mechanical tests shall be done only once covering the

worst conditions. Documents
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— The test for clear indication (see 6.2.1) shall be carried out at each nominal voltage or
each nominal voltage range. Each time the test set-up changes within the range of the
nominal voltages of the voltage detector the corresponding test shall be carried out.

6.1.3 Test methods

Tests shall be carried out using an a.c. power source in accordance with the requirements
given in IEC 60060-1.

Unless otherwise specified;

tests shall be performed in dry conditions for all types of voltage detectors;
— atolerance of +3 % is allowed for all required values;
— tests shall be carried out at frequencies of 50 Hz and/or 60 Hz;

— additional tests applicable to outdoor voltage detectors shall be performed under wet
conditions.

No correction factor due to climatic conditions shall be applied to test voltages.

6.2 Function tests
6.2.1 Clear indication
6.2.1.1 General

The floor of the test room shall be conductive or laid out with conductive mattings and
connected to earth.

The tests shall be conducted in a room which is free from unwanted foreign interference field.

No objects shall be situated between the test set-up and the floor (ground) within a distance H
and within a distance W in any direction from the test set-up according to Figures 2 and 3.

6.2.1.2 Measurement of threshold voltage
6.2.1.2.1 Type test

The test set-up used for the measurement of the threshold voltage is of the ball and ring type,
as shown in Figure 2.

The electrode arrangement is selected according to the category of the voltage detectors.
Figure 2a gives the arrangement for voltage detectors of category S and Figure 2b for voltage
detectors of category L.

For voltage detectors with a nominal voltage range, the test set-up shall be selected
according to the highest nominal voltage.

The ball and ring electrodes shall be connected as shown in Figure 4a.

The voltage detector shall be installed in such a manner that its contact electrode touches the
ball electrode and the indicator is approximately concentrically located in relation to the ring
electrode (in the horizontal axis).

The threshold voltage shall be measured by increasing the test voltage until the status of the
signal changes according to its type of indication. Documents
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The test shall be considered as passed if the measured threshold voltage is within the limits
specified in 4.2.1.2.

6.2.1.2.2 Alternative test for voltage detectors having completed the production phase

The alternative test consists of checking that the threshold voltage of a manufactured voltage
detector is within + 5 % of the threshold voltage of a voltage detector that has successfully
passed the type tests according to 6.2.1.2.1. This test can be performed by means of an
alternative high voltage test set up.

6.2.1.3 Influence of in-phase interference field
The test set-up used for the influence of in-phase interference field is either of the ball and

ring type or of the bars type, according to the nominal voltage U, and the category of the
voltage detector and as given in Table 3.

Table 3 — Selection of the test set-up for the influence of in-phase interference field

Nominal voltages U, <52 kV 52 kV < U, < 245 kV U, > 245 kV
Ball and ring Ball and ring
Type of the test set-up | Category S: Figure 2a Category S: Figure 2a
Category L: Figure 2b Category L: Figure 2b

or alternatively

Bars Bars
Categories S and L: Figure 3 | Categories S and L: Figure 3

Voltage detectors with a nominal voltage range shall be checked using a same type of test
set-up.

The ball and ring electrodes shall be connected as shown in Figure 4b. The bars shall be
connected as shown in Figure 4d.

The voltage detector shall be installed in such a manner that its contact electrode touches the
ball electrode and the indicator is approximately concentrically located in relation to the ring
electrode (in the horizontal axis).

When the test set-up with bars is used, the contact electrode of the voltage detector shall
touch initially the bar A at the point E,, within a tolerance of + 3 % of L,. The voltage detector
shall be inclined in two positions with a minimum angle of 30°, as shown in Figure 4d. The
voltage detector, being returned in vertical position, shall then be moved to point E2
(Figure 4d) in vertical position. The distance G between point E2 and the double corona ring is
given in Table 4.
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Table 4 — Distance G (see Figure 4d)

U, G
kV mm
52< U, < 82,5 75 %
82,5< U, < 145 135_9
145 < U, < 245 210 9
245 < U, < 420 255 9
420 < U, < 525 315_2
525 < U, < 765 450 9

The test voltage shall be 0,45 times the nominal voltage. For voltage detectors with a nominal
voltage range, the tests shall be performed for the lower nominal voltage. For voltage
detectors with more than one nominal frequency the tests shall be performed for each nominal
frequency.

The test shall be considered as passed if, according to its type of indication, the status of the
signal corresponding to the indication “voltage present” appears.

6.2.1.4 Influence of phase opposition interference field

The test set-up used for the influence of phase opposition interference field is either of the
ball and ring type or of the bars type, according to the nominal voltage and the category of the
voltage detector and as given in Table 5.

Table 5 — Selection of the test set-up for the influence of
phase opposition interference field

Nominal voltages U, <52 kV 52 kV < U, <245 kV U, > 245 kV

Ball and ring Ball and ring

Type of the test set-up | Category S: Figure 2a | Categories S and L: Figure 2b

Category L: Figure 2b or alternatively

Bars Bars
Categories S and L: Figure 3 Categories S and L: Figure 3

Voltage detectors with a nominal voltage range shall be checked using the same type of test
set-up.

The ball and ring electrodes shall be connected as shown in Figure 4c. The bars shall be
connected as shown in Figure 4e.

The voltage detector shall be installed in such a manner that its contact electrode touches the
ball electrode and the indicator is approximately concentrically located in relation to the ring
electrode (in the horizontal axis).

When the test set-up with bars is used, the contact electrode of the voltage detector shall
touch the grounded bar A at the point E4, within a tolerance of + 3 % of L,. The voltage
detector shall be inclined in two positions with a minimum angle of 30°, as shown in
Figure 4e.
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The test voltage shall be 0,6 times the nominal voltage. For voltage detectors with a nominal
voltage range the test shall be performed at the highest nominal voltage. For voltage
detectors with more than one nominal frequency the test shall be performed at the highest
nominal frequency.

NOTE 0,6 times the nominal voltage corresponds to 105 % of the nominal voltage divided by 1,732.

The test shall be considered as passed if, according to its type of indication, the status of the
signal corresponding to the indication “voltage present” never appears.

6.2.1.5 Influence of interference voltage
The test set-up used for the influence of interference voltage is either of the ball and ring type

or of the bars type, according to the nominal voltage and the category of the voltage detector
and as given in Table 6.

Table 6 — Selection of the test set-up for the influence of interference voltage

Nominal voltages U, < 52kV 52 kV < U, < 245 kV U, > 245 kV

Ball and ring Ball and ring

Category S: Figure 2a

Type of the test set-u Category S: Figure 2a
yp P gory 9 Category L: Figure 2b

Category L: Figure 2b
or alternatively

Bars Bars
Categories S and L: Figure 3 Categories S and L: Figure 3

Voltage detectors with a nominal voltage range shall be checked using the same type of test
set-up.

The ball and ring electrodes shall be connected as shown in Figure 4a. The bars shall be
connected as shown in Figure 4f.

The voltage detector shall be installed in such a manner that its contact electrode touches the
ball electrode and the indicator is approximately concentrically located in relation to the ring
electrode (in the horizontal axis).

When the test set-up with bars is used, the contact electrode of the voltage detector shall
touch the energised bar A at the point E,, within a tolerance of + 3 % of L,. The voltage
detector shall be inclined in two positions with a minimum angle of 30°, as shown in Figure 4f.

The test voltage shall be 0,10 times the nominal voltage. For voltage detectors with a nominal
voltage range, the test shall be performed at the highest nominal voltage. For voltage
detectors with more than one nominal frequency the test shall be performed at the highest
nominal frequency. For low interference voltage detectors the test voltage shall be 95 % of
the threshold voltage specified in the agreement between the manufacturer and the customer.

The test shall be considered as passed if, according to its type of indication, the status of the
signal corresponding to “voltage present” never appears.

6.2.2 Clear perceptibility of visual indication
6.2.2.1 Type test

The test set-up is given in Figure 5.

The intensity of the light striking an unpolished grey screen with a reflectivity index ofj %
and the signal source of the indicator shall be: ﬂ%cuments
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— 50 000 lux + 10 % for outdoor type voltage detector with standard light Dg5 according to
CIE 15.2 corresponding to colour temperature of 5 500°K = 10 %;

— 1000 lux £10 % for indoor type voltage detector with standard light A according to
CIE 15.2 corresponding to colour temperature of 3 200°K £ 10 %.

The voltage detector is positioned in the direction of axis A — B, and its signal source part is
centered on the axis A — B in normal use, according to Figure 5a.

The visual perceptibility test shall be performed by energizing the voltage detector by any
relevant means corresponding to the application of the threshold voltage plus 10 %.

By switching the voltage "on" and "off", the voltage detector is set to respond in such a
manner that the indications "voltage present" and "voltage not present" alternate several
times in conditions unknown to the observer.

Three observers with average sight look towards the voltage detector, through the 5 mm holes
in the front plate (see Figure 5b).

The test shall be considered as passed if the indication is seen by the three observers
through each hole.

6.2.2.2 Alternative test for voltage detectors having completed the production phase

The alternative test consists in comparing the perceptibility of the visual indication of a
manufactured voltage detector to the one of a voltage detector which has passed successfully
the type test according to 6.2.2.1 (reference voltage detector). The test shall be considered as
passed if both perceptibilities are almost identical.

6.2.3 Clear perceptibility of audible indication
6.2.3.1 Type test

The test shall be carried out in free-field over reflecting plane conditions, in an environment
following the requirements of Annex A of ISO 3744:1994.

NOTE 1 Such test conditions can be encountered in semi-anechoic rooms.

Averaged over the microphone positions, the level of the background noise shall be at least
6 dB(A) but preferably more than 15 dB(A) below the sound pressure level to be measured. If
the difference between the sound pressure levels of the background noise and the source
noise is between 6 dB(A) and 15 dB(A), a correction shall be applied as described in 8.3 of
ISO 3744:1994.

The instrumentation system, including the microphone and cable, shall meet the requirements
for a class 1 instrument specified in IEC 61672-1. The filters used shall meet the requirements
for a class 1 instrument specified in IEC 61260.

During each series of measurements, a sound calibrator with an accuracy of class 1 specified
in IEC 60942 shall be applied to the microphone to verify the calibration of the entire
instrument system.

The audible perceptibility test shall be performed by energizing the voltage detector by any
relevant means corresponding to the application of the threshold voltage plus 10 %.

The voltage detector shall be arranged as shown in Figure 6a, in such a manner that the
sound axis of the voltage detector is parallel to the ground and at least 1,5 m away from any

sound-reflecting surfaces.
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A measuring plane shall be established, perpendicular to the sound axis according to
Figure 6a. The distance of 400 mm can be increased by 200 mm if this will enable higher
sound intensities to be measured.

The measurements shall be carried out for the indications "voltage present” and "voltage not
present", at each of the twelve microphone positions of Figure 6b. The sound pressure level
shall be measured in each octave band of the frequency range 1 000 Hz to 4 000 Hz, with the
A-weighting network.

The period of observation shall be at least 10 s for a continuous signal. For an intermittent
signal, the integration time for the measurement shall be shorter than the signal duration.

The test shall be considered as passed, if for each microphone position, the sound pressure
level, within at least one octave band of the frequency range of interest, is greater than

— 80 dB(A), (ref.: 20 uPa) for a voltage detector with continuous sound signal;

— 77 dB(A), (ref.: 20 uPa) for a voltage detector with intermittent sound signal.

When there is an additional visual indication these values may be reduced by 10 dB(A).

NOTE 2 Other higher values may be agreed between manufacturer and customer for specific usage in very noisy
areas.

6.2.3.2 Alternative test for voltage detectors having completed the production phase

The alternative test consists in comparing the perceptibility of the audible indication of a
manufactured voltage detector to the one of a voltage detector which has passed successfully
the type test according to 6.2.3.1 (reference voltage detector). The test shall be considered as
passed if both perceptibilities are almost identical.

6.2.4 Frequency dependence
6.2.4.1 Type test

The test shall be carried out using the test set-up and the test procedure of 6.2.1.2.1

For a voltage detector with one nominal frequency, the test shall be performed at 97 % and
103 % of the nominal frequency.

For a voltage detector with more than one nominal frequency, the test shall be performed at
97 % and 103 % of each nominal frequency.

The test shall be considered as passed if the threshold voltage is within the limits specified in
4.2.1.2.

6.2.4.2 Alternative means for voltage detectors having completed
the production phase

The manufacturer shall prove that he has followed the same documented assembly procedure
as per the type tested device. The manufacturer shall document components that affect the
frequency performance.
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6.2.5 Response time
6.2.5.1 Type test

The test voltage applied shall be the threshold voltage plus 10 %.

NOTE For practical reasons, other equivalent means for energizing the voltage detector are allowed.

The test voltage shall be applied ON, then OFF and ON twenty times. The duration of the ON
and OFF periods shall be adjusted to 1 s long.

The test shall be considered as passed if each visual or audible signal is seen or heard as a
rhythmical indication having a minimum frequency of 0,5 Hz. The first signal(s) shall appear
during the first cycle.

6.2.5.2 Alternative means for voltage detectors having completed
the production phase

The manufacturer shall prove that he has followed the same documented assembly procedure
as per the type tested device. The manufacturer shall document components that affect the
response time.

6.2.6 Power source dependability

A voltage detector with a built-in power source and a nominal voltage range shall be tested for
the lower nominal voltage.

The test voltage shall be the threshold voltage plus 10 %.

The voltage detector shall be switched ON and the contact electrode applied to an a.c.
voltage source.

The test voltage shall be switched OFF after 1 min and ON 2 min later. The status of the
signal corresponding to “voltage present” shall be checked several times at certain intervals
during these cycles. The cycles shall be repeated until

— an indication is given that the voltage detector is no longer operational, or

— the voltage detector is switched off automatically for that reason.

The test shall be considered as passed if one of the above-mentioned requirements is
fulfilled.

NOTE The test duration may be reduced by using other methods that give the same result (ex: the use of an
unloaded built-in power source with 10 % more energy than necessary for a good functioning).

6.2.7 Check of testing element

The testing element is activated according to the instructions for use.

A visual and/or audible signal shall appear. The testing element shall be activated three
times, and a signal shall appear each time.

The electric circuit (and the flow chart if a software is used) shall be checked to verify that all
circuits are tested, except those mentioned in the instructions for use.
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6.2.8 Non-response to d.c. voltage
6.2.8.1 Type test
For a voltage detector with a nominal voltage range, the test voltage shall be selected

according to the higher nominal voltage. The test voltage shall be U, \/E/ﬁ

The voltage detector shall be placed with the contact electrode on a d.c. voltage source, in
accordance with I[EC 60060-1. The test shall be repeated with the polarity reversed.

The test shall be considered as passed if there is no continuous signal longer than 1 s.

NOTE For practical reasons, other equivalent means for energizing the voltage detector are allowed.

6.2.8.2 Alternative means for voltage detectors having completed
the production phase

The manufacturer shall prove that he has followed the same documented assembly procedure
as per the type tested device. The manufacturer shall document components that affect the
non-response to d.c. voltage.

6.2.9 Time rating
6.2.9.1 Type test

The voltage detector shall be placed with the contact electrode on an a.c. voltage source, and
the test voltage applied for 5 min.

The test voltage shall be 1,2 U,, for a voltage detector having a nominal voltage lower than or
equal to 123 kV.

The test voltage shall be 12 Un/\/§ but shall be greater than 148 kV (=1,2 times 123 kV) for a
voltage detector having a nominal voltage higher than 123 kV.

The test shall be considered as passed if the status of the signal corresponding to "voltage
present" is uninterrupted for all the test period.

6.2.9.2 Alternative means for voltage detectors having completed
the production phase

The manufacturer shall prove that he has followed the same documented assembly procedure
as per the type tested device. The manufacturer shall document components that affect the
time rating.

6.3 Dielectric tests
6.3.1 Protection against bridging for indoor/outdoor type voltage detector

This test is related to the part of the voltage detector located between the limit mark and the
top of the contact electrode. If there is no limit mark on a voltage detector as a separate
device, the end of the adaptor shall be regarded as the limit mark (Figure 1b).

The test set-up used for the protection against bridging test is selected according to the
nominal voltage of the voltage detector and as given in Table 7.
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Table 7 — Selection of the test set-up and type of test

Nominal U, <245 kV U, > 245 kV
voltages

A;+200 mm>d, A;#200 mm < d4 A;+200 mm >d,4 A;+200 mm < d4

Type of the test V shape Bars Parallel Bars

set-up Figure 7a Figure 7e
Test Surface stress Surface stress Surface stress Surface stress
and and
Radial and surface Radial and surface
stress stress

The distance d4 between bar A and bar B shall be adjusted according to Table 8, column
“Indoor”, whatever the type of test set-up used. The distance d, of Figure 7a, shall be
calculated as follows:

dy = 4; + dy + 200 (all dimensions are in mm)
where 4; is the insertion depth (Figure 1).

The test voltage shall be 1,2U, for a voltage detector having a nominal voltage lower than or
equal to 123 kV.

The test voltage shall be 12U, /\/5 but shall be greater than 148 kV (=1,2 times 123 kV) for a
voltage detector having a nominal voltage higher than 123 kV.

Bridging tests shall be performed within the limits of the voltage range of the voltage detector
for each distance d4 at the highest voltage of each range given in Table 8.

6.3.1.1 For voltage detector < 245 kV

The bars shall be connected as shown in Figure 7b. The ground clearance (H) of bars shall be
at least d,.

6.3.1.1.1 Surface stress test

The top of the contact electrode shall be placed on bar A at the narrow point d; and the
voltage detector shall be laid on bar B for 1 min. The voltage detector still staying at the
narrow point is turned and pushed forward toward bar A, until the limit mark plus 200 mm
reaches the bar A (Figure 7c¢).

The test shall be considered as passed if no flashover or breakdown occurs.

6.3.1.1.2 Radial and surface stress test

The top of the contact electrode shall be placed on bar A at the narrow point 44 and the
voltage detector shall laid on bar B. Then the voltage detector is rolled along the bars, until
the limit mark plus 200 mm reaches bar B (Figure 7d) while the top of the contact electrode
remains in contact with bar A.

The test shall be considered as passed if no flashover or breakdown occurs.

6.3.1.2 For voltage detector > 245 kV

The bars shall be connected as shown in Figure 7e. The ground clearance (H) of bar A shall
be at least d,. The height of bar B is not critical to the test.
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6.3.1.2.1 Surface stress test

The top of the contact electrode shall be placed on bar A and the voltage detector shall be
laid on bar B for 1 min (Figure 7e, initial position). The voltage detector is then pushed
forward toward bar A and rolled until the limit mark plus 200 mm reaches bar A (Figure 7e,
final position).

The test shall be considered as passed if no flashover or breakdown occurs.

6.3.1.2.2 Radial and surface stress test

The top of the contact electrode shall be placed on bar A (Figure 7f, initial position) and,
keeping the electrode in contact with bar A the voltage detector is angularly moved relatively
to the bars and rolled until the limit mark plus 200 mm reaches bar B (Figure 7f, final
position).

The test shall be considered as passed if no flashover or breakdown occurs.

Table 8 — Distance d4 for the bridging test set-up
U, dq
kV mm
Indoor Outdoor

Un<7,2 50 150

7,2<Up<12 60 150

12<U,<17,5 85 180

17,5 < U, <24 115 215

24 < U, <36 180 325

36 < U, <52 240 520

52 < U,<72,5 330 700
72,5 < U, < 123 650 1100
123 < U, < 145 1100 1100
145 < U, < 170 1350 1350
170 < U, < 245 1850 1850
245 < U, < 300 2100 2100
300 < U, < 362 2 500 2500
362 < Uy, <420 2900 2900
420 < U, < 525 3 400 3 400
525 < U, < 765 4 800 4 800

6.3.2 Protection against bridging for outdoor type voltage detector

The voltage detector shall be fitted with two conductive band electrodes, which, according to
the nominal voltage of the voltage detector, have a width as proposed in Table 9. These band
electrodes are wound around the tube, one at the contact electrode and the other in the
direction of the handle at a distance d4, column “Outdoor”, specified in Table 8.

The band electrodes may be shielded by means of concentric rings having the dimensions
suggested in Table 9. In this case, the rings shall be electrically connected to the band
electrodes.
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Table 9 — Dimensions for the concentric rings and band electrodes

Nominal voltages

Width of

Concentric rings

band electrodes
Outside diameter Cross-section diameter
mm mm mm
U, < 245 kV 20 200 30
U, > 245 kV 40 600 160

One band electrode shall be connected to an a.c. voltage source, and the other band
electrode shall be connected to earth.

For practical reasons, the band electrode nearest to ground is generally connected to earth
and the farthest is connected to the a.c. voltage source.

Precipitation shall be performed in accordance with 6.1.1.

The voltage detector shall be aligned at an angle of inclination of 20° + 5° to the vertical, in
such a way that its contact electrode points downwards, and the rain falls at an angle of
roughly 45° to the vertical (i.e. at an angle of roughly 65° to the voltage detector), (see
Figure 8). The precipitation on the test section should be as uniform as possible.

The voltage detector shall be wetted for 3 min. Then, it shall be turned 180°, as quickly as
possible, so that the contact electrode points upwards, and wetted for an additional 2 min.

Then the test voltage shall be applied for 1 min while the rain continues.

The test voltage shall be 1,2U, for a voltage detector having a nominal voltage lower than or
equal to 123 kV.

The test voltage shall be 12U, /\/5 but shall be greater than 148 kV (=1,2 times 123 kV) for a
voltage detector having a nominal voltage higher than 123 kV.

Bridging tests shall be performed within the limits of the voltage range of the voltage detector
for each distance d; at the highest voltage of each range given by Table 8.

The band electrodes shall then be shifted section by section, always maintaining the same
distance d4, so that the sections overlap by approximately 50 %.

This test shall be repeated until the earthed electrode is at the distance d5 from the contact
electrode with

d3 = AI + d1
The test shall be considered as passed if no breakdown occurs.

For a voltage detector without contact electrode extension, and for which the insertion depth
is shorter than d4, the test is only made for distance d, from the contact electrode.

6.3.3 Spark resistance

The test set-up for the spark resistance test shall be selected according to the nominal
voltage of the voltage detector, as given in Table 10.
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