IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

IEC 61869-1:2007

IEC IEC 61869-1

Edition 1.0 2007-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

; C%
Instrument transformers — U

Part 1: General requirements

Transformateurs de mesure

Partie 1: Exigences gé

9,

A\

/

-
7



IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

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

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

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

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

About the IEC

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

About IEC publications

The technical content of IEC publications is kept under consfg g Vi . Please make sure that you have the
latest edition, a corrigenda or an amendment mi

" Catalogue of IEC publications: www.iec.ch/searshpub
The IEC on-line Catalogue enables you to search by \a variety ® i c€ number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced pub 3

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

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

" Electropedia: www.electropedia.

epares and publishes

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

Vocabulary online.

® Customer Service w w.iec.ch/web sts

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

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 3

A prop

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

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

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

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

" Electropedia: www.electropedia.org

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

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

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

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch

IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

IEC IEC 61869-1

Edition 1.0 2007-10

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE §§®
Instrument transformers — << : &w

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X B
CODE PRIX

ICS 17.220.20 ISBN 2-8318-9322-4



IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

-2- 61869-1 © IEC:2007

CONTENTS

O L L @ 1 I PP 6
S Yo 0] o 1P 9
NOIMALtIVE FEIEIENCES .o it e e e e et et et et e e e en e 9
Terms and definitioNs . ... e 10
3.1 General definitioNs ... .o 11
3.2 Definitions related to dielectric ratings ..........coooiiiiiii 11
3.3 Definitions related to current ratings
3.4 Definitions related to accuracy .........coocoveiiiiiiiiinii
3.5 Definitions related to otherratings............c.coooiiiiiiinnnn
3.6 Definitions related to gas insulation
3.7 Index of abbreviations ... NN LD
Normal and special service conditions............cooiviiiiiii ey e N e
N B € -1 1= - | PP SUPPITIN N N W WP
4.2 Normal service conditions ..o e NG NG e N\ Y e

4.2.1  Ambient air temperature ...l ) N D e et

4.2.2 Altitude......ooooviiiiiii NN
4.2.3 Vibrations or earth temuors

4.3 Special service conditions
4.3.1 Genera
4.3.2 Altitude

4.3.4@
4.3.5 [§4a)s
4.4 System gart
Ratings.........\...\..D
5.1

5.2
5.3

ed primary terminal insulation level ..., 20

5.3.3 Other requirements for primary terminals insulation...................c...coo. 20

5.3.4 Between-section insulation requirements..............coiiii 21

5.3.5 Insulation requirements for secondary terminals ............cc..ccooeiiin . 21

5.4  Rated freqQUENCY ..o 21
5.5 Rated OULPUL .o e 21
5.6 Rated aCCUraCy Class ......ccuiiiiii i e 21
Design and CONStIUCTION ... .o e 21
6.1 Requirements for liquids used in equipment ... 21
B.1.1  GENEIAl .oee i 21

6.1.2  Liquid qUality ..o e 21

6.1.3  LiQUid 1eVEel AeVICE ....ie i e 21

6.1.4  Liquid tightness ... 21

6.2 Requirements for gases used in eqUIPMENt ........cooiiiii i 21



IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

61869-1 © IEC:2007 -3-

6.3
6.4

6.5

6.6

6.7
6.8

7.2

B.2.1  GeNEIAl it 21
B.2.2  GaAS QUAIITY couieiii e 22
6.2.3  Gas MONItONNG AEVICE .......iiiiiiii e e 22
6.2.4  Gas tighINeSS ..o 22
6.2.5 Pressure relief deviCe ......cooiiiiiii 23
Requirements for solid materials used in equipment...............ccoii 23
Requirements for temperature rise of parts and components...............cccceeeeeneennnn. 23
B.4.1  GeNEIaAl .o e 23
6.4.2 Influence of altitude on temperature-rise............ccooiiiiiiiiiii 24

Requirements for earthing of equipment
6.5.1  General ..o o N e
6.5.2 Earthing of the enclosure...........cooooeiiiiiii N e NG
6.5.3 Electrical continuity .........cooooiiiiii NG NG D e N
Requirements for the external insulation
6.6.1  Pollution ... S I N NG R e
6.6.2 Altitude......ccviiiii NG N

Mechanical requIiremMents..........oooiiiiiiiii g e N -\ e oo ee e reneeneneaenens
Multiple chopped impulse on primary terminals

7= a1 =Y PPN 33
7.1.1  Classification of tests ... 33
T7.1.2 LISt Of 1SS i 34
7.1.3  SequeNCe Of 1888 ..ciu it 35
TP LS S it 35
T.2.1  GENEIAI et 35
7.2.2 Temperature-rise test .. ..o 36
7.2.3 Impulse voltage withstand test on primary terminals...................cooeiiinis 37
7.2.4 Wet test for outdoor type transformers...........ccoooiiiii 38
7.2.5 Electromagnetic Compatibility (EMC) tests ........ccooviiiiiiiiiiii, 38
T7.2.6 TSt fOr @CCUIMACY c.uiniii it e e e e 40

7.2.7 Verification of the degree of protection by enclosures.............c...coooiiinis 40



IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

—4 - 61869-1 © IEC:2007

7.2.8 Enclosure tightness test at ambient temperature ..., 41
7.2.9 Pressure test for the enclosure ..o 41

7.3 ROULINE 1ESTS o 41
7.3.1 Power-frequency voltage withstand tests on primary terminals .................. 41
7.3.2 Partial discharge measurement ... 42
7.3.3 Power-frequency voltage withstand tests between sections ....................... 44
7.3.4 Power-frequency voltage withstand tests on secondary terminals .............. 44
7.3.5  TeSt fOr @CCUIACY ... ittt
7.3.6  Verification of Markings ........oooiiiiiii
7.3.7 Enclosure tightness test at ambient temperature .................coll
7.3.8 Pressure test for the enclosure ...

7.4  Special testS .oiviiiiii i,

7.4.1 Chopped impulse voltage withstand test on primary't
7.4.2 Multiple chopped impulse test on primary term
7.4.3 Measurement of capacitance and dielectric d

7.4.4 Transmitted overvoltage test ................. NG\
7.4.5 Mechanical testS.. ..ot e e N N e e e ereneneeeenenenenes
7.4.6 Internal arc fault teSt.. ..o s e et s\t et e ee et e e e e e aananas

7.4.7 Enclosure tightness tests at lo
7.4.8 Gas dew point test
7.4.9 Corrosion test......... .. NG D
7.4.10 Fire hazard test.........
7.5 Sampletests......co.cooi ol
8 Rules for transport, sto i

10

Bibliography

Figure 1 — Altitude correction factor for the temperature rise............ccoocoiiiiiiiiiiiiici e, 25
Figure 2 — Altitude correction factor ... ..o 27
Figure 3 — Transmitted overvoltages measurement: Test impulse waveforms....................... 32
Figure 4 — RIV Measuring CirCUIL ..o e e e e e e 39
Figure 5 — Test circuit for partial discharge measurement...............cooiiiiiiiiincn e, 42
Figure 6 — Alternative circuit for partial discharge measurement .............c..cooiiiiiin, 42
Figure 7 — Example of balanced test circuit for partial discharge measurement..................... 43
Figure 8 — Example of calibration circuit for partial discharge measurement.......................... 43
Figure 9 — Transmitted overvoltages measurement: general test configuration...................... 48

Figure 10 — Transmitted overvoltages measurement: test circuit and GIS Test
CONTIGUIATION (T ) ottt ettt et e e e e ean s 48



IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

61869-1 © IEC:2007 -5-

Table 1 — Temperature CategOries ...t e 16
Table 2 — Rated primary terminal insulation levels for instrument transformers ..................... 19
Table 3 — Partial discharge test voltages and permissible levels .................cooo. 20
Table 4 — Permissible temporary leakage rates for gas systems ..........ccooiiiiiiiinn, 22
Table 5 — Limits of temperature rise for various parts, materials and dielectrics of

INSITUMENT IraNSTOIMEIS oo e e ens 24
Table 6 — Creepage diStANCES .....oiviiiiiiii e e e e 26
Table 7 — Static withstand test l0ads . ... ...
Table 8 — Arc fault duration and performance criteria.........................o...

Table 9 — Transmitted over voltage limits.............cooiiiiiiiiinii,

Table 10 — List of tests ... D

Table 11 — Gas type and pressure during type, routine and speci

Table 12 — Modalities of application of the test loads to be applie
1ermMinals ... K NN NI e N e e

Table C.1 — Fire hazard of electro technical products. «7 ... xS e N N e, 60

O



IEC 61869-1 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

-6 - 61869-1 © IEC:2007

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSTRUMENT TRANSFORMERS -

Part 1: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0 is to promote

this end and in addition to other activities, IEC publishes International Standard echnical §pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (heye eferred Mo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any K atio i i

in the subject dealt with may participate in this preparatory work. {

consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i € i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional er regional publication shall be clearly indicated in
the latter.

and members o C National Committees for any personal injury, property

7) No liability shaII Py E its directars,/employees, servants or agents including individual experts
damage or other da

ever, whether direct or indirect, or for costs (including legal fees)
use of, or reliance upon, this IEC Publication or any other IEC

TC 38 decided to restructure the whole set of stand-alone Standards in the IEC 60044 series
and transform it into a new set of standards composed of general requirements documents
and specific requirements documents.

This Standard is the first issue of this new series and can be regarded as a Product Family
standard. It contains the general requirements for instrument transformers and shall be read
in conjunction with the relevant specific requirements standard for the instrument transformer
concerned.
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An overview of the planned set of standards is given below:

PRODUCT FAMILY STANDARDS PRODUCT PRODUCTS OLD STANDARD
STANDARD
61869-2 CURRENT 60044-1
TRANSFORMERS
61869-3 INDUCTIVE VOLTAGE | 60044-2
TRANSFORMERS
61869-4 COMBINED 60044-3
TRANSFORMERS
61869-5 CAPACITIVE VOLTAGE | 60044-5
TRANSFORMERS
61869-1 VAN
61869-6 CURRENT 044-6
GENERAL TRANSFORMERS FO
REQUIREMENTS FOR TRANSIENT.
INSTRUMENT pERFORM@ Q
TRANSFORMERS
61869-9 61869-7 ELECW\{A\GE\@M7
TRANSFORMERS
ADDITIONAL N
REQUIREMENTS AND | 61869-8 LE NI 60044-8
DIGITAL INTERFACE
FOR ELECTRONIC
INSTRUMENT
TRANSFORMERS 7
L@Po R STAND-
ALQME ICYRRENT
SENSORS

e requirements for ga

additional spe

FDIS

Report on voting

38/360/FDIS

38/364/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.
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