PD IEC TS 63042-301:2018

BSI Standards Publication

UHV AC transmission systems

Part 301: On-site acceptance tests

bsi.



PDIEC TS 63042-301:2018

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of
[ECTS 63042-301:2018.

The UK participation in its preparation was entrusted to Technical
Committee GEL/8, Systems Aspects for Electrical Energy Supply.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 97318 5
ICS 29.240.01

Compliance with a British Standard cannot confer immunity from
legal obligations.

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 31 December 2018.

Amendments/corrigenda issued since publication

Date Text affected




PD IEC TS 63042-301:2018

IEC TS 63042-301

Edition 1.0 2018-12

TECHNICAL
SPECIFICATION

UHV AC transmission systems —
Part 301: On-site acceptance tests

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.240.01 ISBN 978-2-8322-6297-9

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



PD IEC TS 63042-301:2018

-2- IEC TS 63042-301:2018 © IEC 2018
CONTENTS
FOREWORD ...ttt et ettt et et e e et et ettt et e et et e et e et e e e et e e e anns 5
1N I 2 1 1 L N 1 ] PN 7
1 ST e o] o 1Y OO PRPRN 8
2 NOrMative refErENCES .. e 8
3 Terms and definitioNs ... 9
N €Y 0T - Y PN 9
5 P OWET traN S O MBS <. e 9
5.1 LCT =Y o T=Y = | PSPPSR 9
5.2 Leak testing with pressure (tightness test) ..., 10
5.3 Winding resistance measurement ... .. ... 10
54 RaAtIO 1S e e 10
5.5 PoOlarity ChECK ... e 10
5.6 Insulation resistance test on each winding to earth and between windings

INCIUAING DUSRINGS ..o e e e 10

5.7 Dissipation factor (tan &) and capacitance measurement on each winding to
earth and between WINdiNgS ... 10
5.8 Core and frame insulation ChecCk ..o 11
5.9 Tests 0N DUSHINGS ..o 11
5.9.1 ViSUAI INSPECTION .oeeie e e 11
5.9.2 Tan 6 and capacitance measurement..........ooooi i 11
5.9.3 Tap withstand VOl age ... 11
510  Insulating Oil 1SS couiuiii 11
5.11 Dissolved Gas Analysis (DGA) test . ..o 12
5.12 Excitation current measurements at reduced voltage ............cooooiiiiiiiiiiinnL 12
5.13 Frequency-response analysis (FRA) ... 12
5.14  Short-circuit impedance measurement at reduced current.............c.cooiiiiiiiiinnnn.. 12
5.15 Induced voltage tests with partial discharge measurement....................... 12
516  Applied voltage testS oo 13
I 011 (o1 UL o (== 1= = 13
6.1 LT a1 = PP 13
6.2 Dielectric test on main CirCuit ... ... 13
6.3 Dielectric test on auxiliary CirCUit.........ooouiiiii e 13
6.4 Measurement of the resistance of the main circuit.............cooooiiiiiiii i, 14

6.5 Checks after installation including gas tightness tests, gas quality, insulation
FESIS AN CE 1St Lo e 14
6.5.1 GBNEIAL L. s 14
6.5.2 General ChECKS. .. ... 14
6.5.3 Checks of electrical CirCUits ... ..o 14
6.5.4 Checks of the insulation and/or extinguishing fluid(s)..........ccccovvieiiiiiiiiiinnnn.e. 14
6.5.5 Checks on operating fluid(s), where filled or added to on site ........................ 15
6.5.6 St OPEIALIONS L.t 15
6.6 Mechanical test and measurement ... .. ... 15
6.7 T eSSt Of @CCESS OIS . et 16
7 €1 1 T PPN 16
7.1 LT a1 =Y PP 16
7.2 Dielectric tests on the main CirCUItS ... ..o 17

7.3 Dielectric tests on auxiliary CIrCUIts .........coooiiiiiii 18



PD IEC TS 63042-301:2018

IEC TS 63042-301:2018 © IEC 2018 -3-
7.4 Measurement of the resistance of the main circuit.............coocoiiiiiiiii i, 18
7.5 Gas HGhtNess 1eStS . u i 19
7.6 Checks and verifications ... ..o 19
7.7 Gas quality VerifiCationS ... ..o 19
G I T 0 o T I= Y o == (=Y P 19
8.1 L= o= ¥ S 19
8.2 Insulation resistance test ... ..o 19
8.3 Insulation resistance test of the base insulator...........cc.ocooiiiii i 20
8.4 Leakage current test . .. 20
8.5 Checks and verifications .........coiiii 20
8.6 TeStS Of @CCESSOMIES ..o 20
9  Voltage and current transformMers. ... ..o 20
9.1 Capacitive voltage transformers (CVTS) ... 20
9.1.1 GBNEIAL ..t 20
9.1.2 Insulation resistance measurement of low voltage terminal to earth
B MINA ee 21
9.1.3 Capacitance and dissipation factor (tan ) measurement.............cc.ccooeiienn 21
9.1.4 Tightness of the liquid-filled capacitor voltage dividers .............cccociiiiiininnin. 21
9.1.5 Winding resistance measurement of electromagnetic units ............................ 21
9.1.6 Insulation resistance measurement of each component of
electromagnetiC UNitS. ... 21
9.1.7 Connection check between components of electromagnetic units .................. 21
9.1.8 Tightness of electromagnetic UNitS..........oooiiiiii i, 21
9.1.9 Accuracy check (determination of error)..........ccooeiiiiiiiiiiiii 22
9.1.10 DampPer ChECK ... 22
9.2 S o] g B 44 o 1= T O K-SR 22
9.2.1 LT o= = | P 22
9.2.2 Insulation resistance test .. .. ..o 22
9.2.3 Resistance measurement ... ... 22
9.2.4 Applied voltage test on secondary WindingsS..........covviiiiiiiiiiini e 23
9.2.5 Determination of error and polarity check ..........ccooiiiiiiiiiiii e, 23
9.2.6 EXCitation teSt .. o 23
O S 10 g} == o (o P 23
O T 7= o 1Y = P 23
10.2 Leak testing with pressure (tightness test) .......coooviiiiiiii i, 24
10.3  Winding resistance measurement . ... ... 24
10.4 Insulation resistance tests on each winding to earth and between windings
INCIUAING DUSHINGS ..o 24
10.5 Dissipation factor (tan 0) and capacitance measurement on each winding to
earth and between Windings ..o 24
10.6 Core and frame insulation check ....... ... 24
10.7  TeStsS ON DUSHINGS ..cuiii e 24
10.7.1 ViSUAI INSPECHION L.oeiie e e e e 24
10.7.2 Tan ¢ and capacitance measurement. ... 24
10.7.3 Tap withstand VOItage ... 25
10.8  Insulating Ol eSS ..oun i 25
OIS T B 7N (-] PP 25
10.10 Applied voltage eSS .o e 25

LI S Y= g T Tl olo] 1T o 1= o= (o] < TP 25



PD IEC TS 63042-301:2018

-4 - IEC TS 63042-301:2018 © IEC 2018
1 T N 1= 4 =Y - | PP 25
11,2 TSt ON CAPACIIONS oo e 26
11.3  Tests on metal oxide VariStors ... 26
11.4  Tests on damping EqQUIPMENT . ... e 26
T1.5 T eStS ON SPAIK QAP S - eeneeiiii ettt 27
11.6  Tests on current transSfOrmMErs .......oouiiii i e 28
11.7  Tests on by-pass SWItCheS . ... 29
11.8  Tests 0N diSCONNECIONS ... ouiiei e 29
T1.9  TestsS ON INSUIATOIS ... e 30
11.10 Tests on control and protection SysStems ...... .o 30
T2 NS UIBEOIS e e 30
22 O 7= o 11 =Y S 30
12.2 On-site acceptance tests of suspension insulators .............cooooviiiiiiiiiieiccen, 30
12.3 On-site acceptance tests of post insulators ... 30
13 Disconnectors and earthing SWitChesS ..o 31
13.1  Air-insulated diSCONNECIOrS ... ..o e 31
13.1.1 GBNEIAL ..t 31
13.1.2 Dielectric test on control and auxiliary Circuits .............ccooiiiiiiiiiiinen, 31
13.1.3 Measurement of the resistance of the main circuit ................coooiiinn. 31
13.1.4 Design and visual INSPeCioNn ... ... 31
13.1.5 Mechanical test .. ... 31
13.2  Air-insulated earthing SWItChes ... e 31
13.2.1 LT o= = | P 31
13.2.2 APPEAranCe CheCK ... 31
13.2.3 Dielectric tests on control and auxiliary Circuits............ccoooiiiiiiiiin i, 31
13.2.4 Mechanical test ... 32
14 High-speed earthing switches (HSES) ... 32
L I 7= o =1 = 1 PPN 32
14.2 Dielectric test on main CirCUit ... ... 32
14.3 Dielectric test on auxiliary CirCUit.........ccoiniiiii e 32
14.4 Measurement of the resistance of the main circuit...................... .. 32
14.5 Checks and verifications after installation including gas tightness tests, gas
quality, insulation resistance test ... 32
14.6 Mechanical tests and measuremMents ...........ooiiiiiiiiii e 32
T4.7  TestS Of @CCESSOMIES .. ouii i e 33
14.8 CB and HSES operating sequence test..........oocoiiiiiiii i 33
71 0] [T o = o1 2 1728 34
Figure 1 — Delay time of opening resistor and pre-insertion time of closing resistor............... 16
Table 1 — Requirements of insulating Oil ... 12
Table 2 — On-site test VOItAGES . ... 18
Table 3 — Tan & (%) Of BUSRINGS ... 27

Table 4 — Limiting value of tan © (90) ... cu e 28



PD IEC TS 63042-301:2018

IEC TS 63042-301:2018 © IEC 2018 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

UHV AC TRANSMISSION SYSTEMS -
Part 301: On-site acceptance tests

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

e the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

o the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 63042-301, which is a Technical Specification, has been prepared by IEC technical
committee 122: UHV AC transmission systems.
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Enquiry draft

Report on voting

122/57/DTS

122/65A/RVDTS

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

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

A list of all parts in the IEC 63042 series, published under the general title UHV AC

transmission systems, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to

the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

With the increase in voltage levels, the reliability and safety of high-voltage electric equipment
is facing new challenges. There is a need to have consensus on a series of technical criteria
and requirements for on-site acceptance tests for electrical equipment of UHV AC
transmission systems exceeding 800 kV to detect the damages or abnormal conditions that
may occur during the transportation and installation processes and to determine whether
equipment can be put into operation reliably and safely for power systems.

This Technical Specification proposes on-site acceptance tests, relevant test items, test
methods, and evaluation criteria for transformers, circuit breakers, GIS, surge arresters,
voltage and current transformers, shunt reactors, series compensators, insulators,
disconnectors, earthing switches and high-speed earthing switches.
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UHV AC transmission systems —

Part 301: On-site acceptance tests

1 Scope

This part of IEC 63042, which is a technical specification, applies to on-site acceptance tests
of electrical equipment with the highest voltages of AC transmission system exceeding 800 kV.

The electrical equipment exceeding 800 kV includes the following items:

e power transformers;

e circuit breakers;

e gas insulated switchgear (GIS);

e surge arresters;

e voltage and current transformers;

e shunt reactors;

e series compensators;

e insulators;

e disconnectors and earthing switches;

e high-speed earthing switches.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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 60376, Specification of technical grade sulfur hexafluoride (SFg) for use in electrical
equipment

IEC 60480, Guidelines for the checking and treatment of sulfur hexafluoride (SFg) taken from
electrical equipment and specification for its re-use

IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
for alternating current switchgear and controlgear

IEC 62271-4, High-voltage switchgear and controlgear — Part 4: Handling procedures for
sulphur hexafluoride (SFg) and its mixtures

IEC 62271-100:2008, High-voltage switchgear and controlgear — Part 100: Alternating current
circuit-breakers

IEC 62271-102:2018, High-voltage switchgear and controlgear — Part 102: Alternating current
disconnectors and earthing switches

IEC 62271-112:2013, High-voltage switchgear and controlgear — Part 112: Alternating current
high-speed earthing switches for secondary arc extinction on transmission lines



