BS EN 62927:2017+A1:2023

Incorporating corrigendum December 2017

Voltage sourced converter (VSC) valves
for static synchronous compensator
(STATCOM) — Electrical testing

°
bSl. Documents

Document Sharing Hub

Full document details: BS EN 62927:2017+A1:2023


http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023
http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of
EN 62927:2017+A1:2023. It is identical to IEC 62927:2017, incorporating

corrigendum December 2017 and amendment 1:2023. It supersedes
BS EN 62927:2017 which is withdrawn.
The CENELEC common modifications have been implemented at the

appropriate places in the text. The start and finish of each common
modification is indicated in the text by tags [C) (C].

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to IEC text carry
the number of the [EC amendment. For example, text altered by IEC
amendment 1 is indicated by [A) 1.

The UK participation in its preparation was entrusted to Technical
Committee PEL/22, Power electronics.

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

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 539 20265 6
ICS 29.200; 29.240.99

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

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 November 2017.

Amendments/corrigenda issued since publication

Date Text affected

28 February 2018 Implementation of [EC corrigendum December
2017: subclause 4.2 corrected

30 June 2023 Implementation of IEC amendment ]B%uhhents

CENELEC endorsement A1:2.025 )
Document Sharing Hub

Full document details: BS EN 62927:2017+A1:2023


https://doi.org/10.3403/30300415?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023
http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023

EUROPEAN STANDARD EN 62927:2017+A1
NORME EUROPEENNE
EUROPAISCHE NORM June 2023

ICS 29.200; 29.240.99

English Version

Voltage sourced converter (VSC) valves for static synchronous
compensator (STATCOM) - Electrical Testing
(IEC 62927:2017)

Valves de convertisseur source de tension (VSC) pour Ventile von Spannungszwischenkreis-Stromrichtern (VSC)
compensateur synchrone statique (STATCOM) - Essais fur STATCOM - Elektrische Priifungen
électriques (IEC 62927:2017)

(IEC 62927:2017)

This European Standard was approved by CENELEC on 2017-08-16. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

ROGUMENES ¢

Document Sharing Hub

Full document details: BS EN 62927:2017+A1:2023


http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023
http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023

EN 62927:2017+A1:2023 (E)

European foreword

The text of document 22F/412/CDV, future edition 1 of IEC 62927, prepared by SC 22F "Power
electronics for electrical transmission and distribution systems", of IEC/TC 22 "Power electronic
systems and equipment" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN 62927:2017.

The following dates are fixed:
latest date by which the document has to be implemented at (dop) 2018-05-16
national level by publication of an identical national

standard or by endorsement

latest date by which the national standards conflicting with (dow)  2020-08-16
the document have to be withdrawn

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

Endorsement notice

The text of the International Standard IEC 62927:2017 was approved by CENELEC as a European
Standard without any modification.
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EN 62927:2017+A1:2023 (E)

European foreword to amendment A1

The text of document 22F/699/CDV, future IEC 62927/AMD1, prepared by SC 22F "Power electronics
for electrical transmission and distribution systems" of IEC/TC 22 "Power electronic systems and
equipment" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 62927:2017/A1:2023.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2024-03-15
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2026-06-15
document have to be withdrawn

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 62927:2017/AMD1:2023 was approved by CENELEC as a
European Standard without any modification.
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Normative references to international publications

with the

Annex ZA
(normative)

ir corresponding European publications

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.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.

Publication Year
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EC 60071-1 2019
EC 60700-1 2015
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

VOLTAGE SOURCED CONVERTER (VSC) VALVES FOR STATIC
SYNCHRONOUS COMPENSATOR (STATCOM) -
ELECTRICAL TESTING

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.

Documents

Document Sharing Hub

Full document details: BS EN 62927:2017+A1:2023


http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023
http://www.avadocuments.com/doc/bs-en-62927-2017-a1-2023

-6 - IEC 62927:2017+A1:2023 © |IEC 2023

International Standard IEC 62927 has been prepared by subcommittee 22F: Power
electronics for electrical transmission and distribution systems, of IEC technical committee 22:
Power electronic systems and equipment.

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

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under webstore.iec.ch
in the data related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The ‘colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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VOLTAGE SOURCED CONVERTER (VSC) VALVES FOR STATIC
SYNCHRONOUS COMPENSATOR (STATCOM) -
ELECTRICAL TESTING

1 Scope

This document applies to self-commutated valves, for use in voltage sourced converter (VSC)
for static synchronous compensator (STATCOM). It is restricted to electrical type and
production tests.

The tests specified in this document are based on air insulated valves. For other types of
valves, the test requirements and acceptance criteria are agreed between the purchaser and
the supplier.

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 60060 (all parts), High-voltage test techniques
EC 60060-1|, High-voltage test techniques — Part 1: General definitions and test requirements

IEC 60071-1:2019, Insulation co-ordination — Part 1: Definitions, principles and rules

IEC 60700-1:2015, Thyristor valves for high voltage direct current (HVDC) power transmission
— Part 1: Electrical testing

EC 62501, Voltage sourced converter (VSC) valves for high-voltage direct current (HVDC)
power transmission — Electrical testing

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 Insulation co-ordination terms

3.11

test withstand voltage

value of a test voltage of standard waveshape at which a new valve, with unimpaired integrity,
does not show any disruptive discharge and meets all other acceptance criteria specified for
the particular test, when subjected to a specified number of applications or a specified
duration of the test voltage, under specified conditions
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3.1.2

internal insulation

air external to the components and insulating materials of the valve, but contained within the
profile of the valve or multiple valve unit

3.1.3
external insulation
air between the external surface of the valve or multiple valve unit and its surroundings

3.2 Power semiconductor terms

3.2.1

turn-off semiconductor device

controllable semiconductor device which may be turned on and off by a control signal, for
example an IGBT

Note 1 to entry: There are several types of turn-off semiconductor devices, for example IGBT, IGCT and GTO,
which can be used in voltage sourced converters for STATCOM. For convenience, the term IGBT is used
throughout this document to refer to the main, controllable turn-off, semiconductor device. However, this document
is equally applicable to other types of controllable semiconductor switch device.

3.2.2

gate turn-off thyristor

GTO thyristor

turn-off semiconductor device which can be turned on and off by its gate lead

Note 1 to entry: A GTO thyristor is a special type of thyristor, which is a high-power semiconductor device.

Note 2 to entry: Gate commutated thyristor (GCT) and integrated gate commutated thyristor (IGCT) are special
types of GTO thyristor.

3.2.3

insulated gate bipolar transistor

IGBT

transistor provided for power switching having a conduction channel and a PN junction and in
which the current flowing through the channel and the junction is controlled by an electric field
resulting from a voltage applied between the gate and emitter terminals

3.24

free-wheeling diode

FWD

power semiconductor device with diode characteristic connected to an insulated gate bipolar
transistor (IGBT) in inverse parallel

Note 1 to entry: An FWD has two terminals: an anode (A) and a cathode (K).
Note 2 to entry: The current through FWDs is in the opposite direction to the IGBT current.

Note 3 to entry: Concepts of "inverse parallel" and "anti-parallel" are identical.

3.2.5
IGBT-diode pair
arrangement of IGBT and FWD connected in inverse parallel

3.3 Operating states of converter

3.31

blocking state

condition of the converter, in which a turn-off signal is applied continuously to all IGBTs of the
converter
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3.3.2

de-blocked state

condition of the converter, in which turn-on and turn-off signals are applied repetitively to
IGBTs of the converter

3.3.3

valve protective blocking

means of protecting the valve or converter from excessive electrical stress by the emergency
turn-off of all IGBTs in one or more valves

3.34

voltage step level

voltage step caused by switching of a valve or part of a valve during the de-blocked state of
the converter

Note 1 to entry: For a voltage source type valve, one half bridge cell corresponds to one voltage step level and a
full bridge cell has two voltage step levels.

3.4 STATCOM construction terms

3.41

STATCOM

shunt connected reactive compensation equipment which is capable of generating and/or
absorbing reactive power, whose capacitive or inductive output current can be controlled
independently of the AC system voltage

Note 1 to entry: Previous alternative terms for the STATCOM have included static var generator (SVG), advanced
static var compensator (ASVC) and static synchronous condenser (STATCON).

3.4.2

STATCOM valve

electrically and mechanically combined assembly of IGBT levels, complete with all
connections, auxiliary components and mechanical structures, which can be connected in
series with each phase of reactor of a STATCOM

Note 1 to entry: Depending on the converter topology, a valve can either have the function to act like a
controllable switch or to act like a controllable voltage source. For controllable voltage source type converter, the
STATCOM controllable voltage source type valve is a complete controllable voltage source assembly, which is
generally connected between two AC phases. For switch type converter, the STATCOM switch type valve is an
arrangement of IGBTs connected in series and arranged to be switched simultaneously as a single function unit
between one AC phase and one DC terminal of the DC capacitor energy storage.

Note 2 to entry: For convenience, the term "STATCOM valve" is shortened as "valve" in this document.

3.4.3

diode valve

semiconductor valve containing only diodes as the main semiconductor devices, which might
be used in some STATCOM topologies

3.44

submodule

part of a valve comprising controllable switches and diodes connected in a half bridge or full
bridge arrangement, together with their immediate auxiliaries, storage capacitor, if any, where
each controllable switch consists of one or more switched valve device(s) connected in series

Note 1 to entry: This definition is only applicable for converters of controllable voltage source type.

3.4.5

switch type valve

arrangement of |IGBT-diode pairs connected in series and arranged to be switched
simultaneously as a single function unit
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