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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable_efforts_are made to ensure_that the technical content of IEC
Publications is accurate,| IEC 'cannot be held responsible for the way/ in which/ they are used or for any
misinterpretation by any end user.

In order to promote international uniformity/ IEC National! Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not 'provide’any ‘attestation'<of ‘conformity>'thdependent ‘certification’bodies provide conformity
assessment services and, in somecaréas, ‘accessctoidEC (marks) lof conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

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

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

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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The text of this Technical Specification is based on the following documents:

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 allater 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;

o 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
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IEC 62271-203, High-voltage switchgear and controlgear — Part 203: Gas-insulated metal-
enclosed switchgear for rated voltages above 52 kV

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

on-site acceptance tests

inspections and tests performed (or checked) in order to verify the correct operation and
dielectric integrity of the equipment after shipping and on-site installation

3.2
UHV AC
highest voltage of AC transmission system exceeding 800 kV

4 General

On-site acceptance tests for newly installed €lectricaltequipment are an important approach to
judge whether equipment is normal or abnormal after transportation and installation.
Repetition of the full programme of, routine tests, already performed in the factory is not
required; however some of the tests should be repeated for confirmation of the correct
operation of the equipment taking,into .account the different conditions on-site.

On-site acceptance test results should be analysed and compared carefully with those from
the factory test. The influence of different test conditions, such as humidity and the ambient
temperature and pressure, should be taken into consideration when making comparisons.

5 Power transformers

5.1 General

UHV power transformers have very high level of voltage, large capacity and large size. If the
UHV power transformer is adopted with split type installation on site, it is recommended to
carry out separate tests on the main transformer and the voltage regulating and compensating
transformer respectively.

NOTE For the procedure followed for on-site tests, the test method refers to the same kind of tests described in
relevant publications for factory tests, such as IEC 60076 and/or the IEC 60599 series.

UHV power transformers should be subjected to on-site acceptance tests as specified below:

o Leak testing with pressure (tightness test)
e Winding resistance measurement

e Ratio test

e Polarity check

e Insulation resistance test on each winding to earth and between windings including
bushings
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o Dissipation factor (tan §) and capacitance measurement on each winding to earth and
between windings including bushings

e Core and frame insulation check

e Tests on bushings

¢ Insulating oil test

e Dissolved gas analysis (DGA) test

e Excitation current measurement at low voltage
e Frequency-response analysis (FRA)

e Short-circuit impedance measurement
The following items are optional:

e Induced voltage test with partial discharge measurement
e Applied voltage test
NOTE The above optional test items are based on agreement between purchaser and supplier.

5.2 Leak testing with pressure (tightness test)

The transformer main tank should withstand a pressure of 30 kPa or any specified value
pressure applied on the top-level of oil in the oil conservator and maintained for 24 hours or
any specified period without any leakage and damage.

5.3 Winding resistance measurement
Winding resistance measurement tests should include the following:

¢ Measurement should be performed.for all windings at all tap, positions (if any).

e Measured values should be compared with:-the“factory’test results. The deviation should
be within £5 % or otherwise specified.

e Measured values should be compared with the average value of three phase windings.
The deviation should be within +3 % or otherwise specified.

5.4 Ratio test
Ratio tests should include the following:

e The voltage ratio should be measured on each tap.

e Voltage ratio should correspond to the value on nameplate and the factory test result.
5.5 Polarity check

The polarity of single-phase transformers should be checked. The polarity should be the same
as that identified on the nameplate.

5.6 Insulation resistance test on each winding to earth and between windings
including bushings

Insulation resistance tests should be made for each winding with respect to earth and
between windings.

5.7 Dissipation factor (tan §) and capacitance measurement on each winding to earth
and between windings

Dissipation factor (tan ¢J) and capacitance measurement on each winding to earth and
between windings should include the following:
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