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INTERNATIONAL ELECTROTECHNICAL COMMISSION

VOLTAGE SOURCED CONVERTER (VSC)
VALVES FOR HIGH-VOLTAGE DIRECT CURRENT (HVDC)
POWER TRANSMISSION - ELECTRICAL TESTING

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interncfion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na >nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al K. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Public: ‘on(x"}. Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subj. <t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po: tible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wec livhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their national »nd . ~gional publications. Any divergence between
any IEC Publication and the corresponding national or regional iblication shall be clearly indicated in the latter.

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

All users should ensure that they have the lates* ea.fion f this publication.

No liability shall attach to IEC or its director.; eiapluyees, servants or agents including individual experts and
members of its technical committees and. .ev ‘Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, cce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.cation of this publication.

IEC draws attention to th2 poccioility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ne pbos'tion concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the late of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to in.nler ent this document. However, implementers are cautioned that this may not represent
the latest information, v.hich may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be h:lu ~esponsiole for identifying any or all such patent rights.

IEC 62501 has been prepared by subcommittee 22F: Power electronics for electrical
transmission and distribution systems, of IEC technical committee 22: Power electronic systems
and 2auinment. It is an International Standard.

‘s second edition cancels and replaces the first edition published in 2009, Amendment 1:2014

<nd Amendment 2:2017. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)

c)

Conditions for use of evidence in lieu are inserted as a new Table 1;

Test parameters for valve support DC voltage test, 7.3.2, and MVU DC voltage test, 8.4.1,
updated;

AC-DC voltage test between valve terminals, Clause 9, is restructured and alternative tests,
by individual AC and DC voltage tests, added in 9.4.2;
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d) Partial discharge test in routine test program is removed;
e) More information on valve component fault tolerance, Annex B, is added;
f) Valve losses determination is added as Annex C.

The text of this International Standard is based on the following documents:

Draft Report on voting

22F/731/CDV 22F/748A/RVC

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and devzloped in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supple ment, available
at www.iec.ch/members_experts/refdocs. The main document types de:elop-d by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will rc ma n unchanged until the
stability date indicated on the IEC website under webstore.ies.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside” Icac 0w the cover page of this document indicates
that it contains colours which are co'.siuered to be useful for the correct understanding
of its contents. Users should ther. fore print this document using a colour printer.
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VOLTAGE SOURCED CONVERTER (VSC)
VALVES FOR HIGH-VOLTAGE DIRECT CURRENT (HVDC)
POWER TRANSMISSION - ELECTRICAL TESTING

1 Scope

This International Standard applies to self-commutated converter valves, for use in a three
phase bridge voltage sourced converter (VSC) for high voltage DC power transmission “xr as
part of a back-to-back link, and to dynamic braking valves. It is restricted to electrical ty,»e «nd
production tests.

This document can be used as a guide for testing of high-voltage VSC valves usecd in cnergy
storage systems (ESS).

The tests specified in this document are based on air insulated valves. Ti.2 tes. requirements
and acceptance criteria can be used for guidance to specify the electricol ty e and production
tests of other types of valves.

2 Normative references

The following documents are referred to in the text in such < wa/ that some or all of their content
constitutes requirements of this document. For datea -efe-ences, only the edition cited applies.
For undated references, the latest edition of *t-e -eferenced document (including any
amendments) applies.

IEC 60060 (all parts), High-voltage test tech.hiques
IEC 60071 (all parts), Insulation co-ordinad-n
IEC 60270, High-voltage test techni:ues — Partial discharge measurements

IEC 60700-1:2015, Thyristcr » alves for high voltage direct current (HVDC) power transmission
— Part 1: Electrical testing
IEC 60700-1:2015/AMD1.2021

IEC 62747, Terminolc_y for voltage-sourced converters (VSC) for high-voltage direct current
(HVDC) systeuis

ISO/IEC 170.5, General requirements for the competence of testing and calibration
laboratcies

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62747 and the
following apply.

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

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

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