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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 61954:2011,
incorporating amendment A1:2013 and including amendment A2:2017.
It is identical to [EC 61954:2011] incorporating amendment 1:2013 and
including amendment 2:2017. It supersedes BS EN 61954:2011+A1:2013,
which will be withdrawn on 17 May 2020.

The start and finish of text introduced or altered by IEC amendment 1 is
indicated in the text by tags.

The text of IEC amendment 2:2017 has been provided in its entirety at
the beginning of this document. BSI's policy of providing consolidated
content remains unchanged; however, in the interest of expediency,

in this instance BSI have chosen to collate the relevant content at the
beginning of this document.

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 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 90624 4
ICS 29.240.99; 31.080.20

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 31 July 2011.

Amendments/corrigenda issued since publication

Date Text affected

31 October 2013 Implementation of IEC amendment 1:2013 with
CENELEC endorsement A1:2013

31 March 2018 Implementation of IEC amendment 2:2017 with
CENELEC endorsement A2:2017
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This European Standard was approved by CENELEC on 2011-05-26. 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
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Foreword

The text of document 22F/217/CDV, future edition 2 of , 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 was approved by CENELEC as
EN 61954 on 2011-05-26.

This European Standard supersedes EN 61954:1999 + A1:2003.

EN 61954 :2011 includes the following significant technical changes with respect to
EN 61954:1999 + A1:2003:

a) Definitions of terms “thyristor level”, “valve section”, “valve base electronics” and "redundant thyristor
levels” have been changed for clarification.

b) Conditions of testing thyristor valve sections instead of a complete thyristor valve have been defined.

¢) The requirement has been added that if, following a type test, one thyristor level has become short-
circuited, then the failed level shall be restored and this type test repeated.

d) The time period of increasing the initial test voltage from 50 % to 100 % during type a.c. dielectric tests
on TSC, TCR or TSR valves has been set equal to approximately 10 s.

e) The duration of test voltage Uts2 during type a.c.-d.c. dielectric tests between TSC valve terminals and
earth as well as the duration of test voltage Utw2 during dielectric tests between TSC valves (for MVU
only) has been changed from 30 min to 3 h.

f) The reference on the number of pulses per minute of the periodic partial discharge recorded during
a.c.-d.c. dielectric tests on TSC valves and exceeding the permissible level has been deleted.

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

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2012-02-26

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2014-05-26

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard JEC 61954:2011 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application 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 When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year Title EN/HD Year
IEC 60060 Series High-voltage test techniques EN 60060 Series
EC 60060-1 - High-voltage test techniques - N 60060-1 -
Part 1: General definitions and test
requirements
EC 60060-2 - High-voltage test techniques - N 60060-2 -
Part 2: Measuring systems
IEC 60071 Series Insulation co-ordination EN 60071 Series
EC 60071-1 2006 Insulation co-ordination - EN 60071-1 2006
Part 1: Definitions, principles and rules
EC 60270 - High-voltage test techniques - Partial N 60270 -
discharge measurements
EC 60700-1 2008 Thyristor valves for high voltage direct current - -

(HVDC) power transmission —
Part 1: Electrical testing
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NORME EUROPEENNE
EUROPAISCHE NORM September 2013

ICS 29.240.99; 31.080.20

English version

Static VAR compensators (SVC) -
Testing of thyristor valves
(IEC 61954:2011/A1:2013)

Compensateurs statiques de puissance Statische Blindleistungskompensatoren
réactive (SVC) - (SVC) -

Essais des valves a thyristors Prifung von Thyristorventilen

(CEI 61954:2011/A1:2013) (IEC 61954:2011/A1:2013)

This amendment Al modifies the European Standard EN 61954:2011; it was approved by CENELEC on 2013-
05-31. CENELEC members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate
the conditions for giving this amendment 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 amendment 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, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

CENELEC

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

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

© 2013 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.
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Foreword

The text of document 22F/274/CDV, future IEC 61954:2011/A1, 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 61954:2011/A1:2013.

The following dates are fixed:

latest date by which the document has (dop) 2014-03-27
to be implemented at national level by

publication of an identical national

standard or by endorsement

latest date by which the national (dow) 2016-05-31
standards conflicting with 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 [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 61954:2011/A1:2013 was approved by CENELEC as a

European Standard without any modification.
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EUROPEAN STANDARD EN 61954:2011/A2
NORME EUROPEENNE
EUROPAISCHE NORM July 2017

ICS 31.080.20; 29.240.99

English Version

Static VAR compensators (SVC) - Testing of thyristor valves
(IEC 61954:2011/A2:2017)

Compensateurs statiques de puissance réactive (SVC) - Statische Blindleistungskompensatoren (SVC) - Prifung
Essais des valves a thyristors von Thyristorventilen
(IEC 61954:2011/A2:2017) (IEC 61954:2011/A2:2017)

This amendment A2 modifies the European Standard EN 61954:2011; it was approved by CENELEC on 2017-05-17. CENELEC members
are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this amendment 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 amendment 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.
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EN 61954:2011/A2:2017

European foreword

The text of document 22F/409/CDV, future IEC 61954:2011/A2, 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 61954:2011/A2:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-02-17
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-05-17
standards conflicting with 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 61954:2011/A2:2017 was approved by CENELEC as a
European Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications

with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. 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.

Addition:

Publication Year  Title EN/HD

IEC 60071-1| 2006 Insulation co-ordination -- Part 1: EN 60071-1
Definitions, principles and rules

+ A1 2010 + A1

Replace IEC 60700-1:2008 by:

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

Full document details: BS EN 61954:2011+A2:2017
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2006

2010

2015

Documents
Document%haring Hub


http://www.cenelec.eu/advsearch.html
https://doi.org/10.3403/00632526U
https://doi.org/10.3403/01559950U
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017

IEC 61954

Edition 2.0 2017-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

AMENDMENT 2
AMENDEMENT 2

Static var compensators (SVC) — Testing of thyristor valves

Compensateurs statiques de puissance réactive (SVC) — Essais des valves a
thyristors

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.240.99; 31.080.20 ISBN 978-2-8322-4168-4

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

Attention! Veuillez vous assurer que vous avez obtenu cette publication via un dismbuteur agréé.
poctments

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: BS EN 61954:2011+A2:2017


https://doi.org/10.3403/01940975U
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017

-2- IEC 61954:2011/AMD2:2017
© IEC 2017

FOREWORD

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

The text of this amendment is based on the following documents:

CDV Report on voting
22F/409/CDV 22F/418A/RVC

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

The committee has decided that the contents of this amendment and the base publication will
remain unchanged until the stability date indicated on the IEC website under
"http://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.

2 Normative references

Replace reference "|EC 60071-1:2006, /Insulation co-ordination — Part 1: Definitions,
principles and rules" by

"IEC 60071-1:2006, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60071-1:2006/AMD1:2010"

Replace, in the last reference, "IEC 60700-1:2008" by "IEC 60700-1:2015".

4.2.6 Optional tests

Replace, in the existing paragraph, the text "operational tests specified in 4.2.2" by
"operational tests specified in 4.2.3".

4.4.1.1 Dielectric test objects

Delete, in the first paragraph, the last sentence.
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4.5 Permissible component failures during type testing

Replace, in the third paragraph, the text "(see 4.4.1b) in |[EC 60700-1, Amendment 1)" by
"(see 4.4.2 b) in IEC 60700-1:2015)".

Table 2 — Number of thyristor levels permitted to fail during type tests
Replace, in the third row of the first column, "34 < n < 68" by "34 < n < 68".
Replace, in the fourth row of the first column, "68 < n < 101" by "68 <n < 101",

5.1.2.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

5.1.3.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

5.2.2.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

5.2.3.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

5.3.2.1 Objectives

Replace "See 4.2.2.2" by "See 4.2.2.3".

5.3.3.1 Objectives

Replace "See 4.2.2.2" by "See 4.2.2.3".

6.1.2.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

6.1.3.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

6.2.2.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

6.2.3.1 Objectives

Replace "See 4.2.2.1" by "See 4.2.2.2".

6.3.2.1 Objectives

Replace "See 4.2.2.2" by "See 4.2.2.3".

6.3.3.1 Objectives

Replace "See 4.2.2.2" by "See 4.2.2.3". Documents
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7.2.2 Switching impulse test

Replace, in the first paragraph, the text "5.3.3.1 and 6.3.2.1, respectively" by "5.3.3 and 6.3.3,
respectively".

10.2.1 Objectives

Replace, in the note, the words "overcurrent test" by "overcurrent tests".

10.2.2 Test values and waveshapes

b) Valve with no protection provided

Replace, in the key to the equation, modified by IEC 61954:2011/AMD1:2013, the text "is the

switching impulse prospective voltage level according to |EC 60071-1, Table 3, or as
determined by insulation coordination studies" by "is the switching impulse as determined by
insulation coordination studies".

Documents

Document Sharing Hub

Full document details: BS EN 61954:2011+A2:2017


https://doi.org/10.3403/00632526U
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017

Documents

Document Sharing Hub

Full document details: BS EN 61954:2011+A2:2017


http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017

BS EN 61954:2011+A1:2013

-5- EN 61954:2011+A1:2013
CONTENTS
LS ToTo ] o 1= SO PPEN 7
2 NOIMAtIVE TEIEIENCES . ... ittt e e 7
3 Terms and definitioNS ... s 7
4  General requirements for type, production and optional tests..........ccoooiiiiiiiiiiiiii 9
4.1 SUMMANY Of 1O S i 9
4.2 ODbjJeCtives Of 1ESES . ouu i 10
421 GENEIAl ..o s 10
4.2.2 DieleCtiC teSIS . o 10
4.2.3 Operational testS ..o 10
4.2.4 Electromagnetic interference tests ..., 11
4.2.5  ProducCtion teStS ..o 11
4.2.6 Optional teStS . oniei e 11
4.3 Guidelines for the performance of type and optional tests................cooie. 11
4.4 Test CONITIONS ..ueiei e e e 12
A4 GENEIAl e s 12
4.4.2 Valve temperature at testing ..o 13
4.4.3 Redundant thyristor levels ... 13
4.5 Permissible component failures during type testing .........ccoooiiiiii 14
4.6 Documentation of test reSUItS.......c..iiiii 14
4.6.1 Testreports to be issued ... 14
4.6.2 Contents of atype test report ... 15
5 Typetests on TCR and TSR ValVeS ..o 15
5.1 Dielectric tests between valve terminals and earth ................ 15
5.1 GBNEIAL e e 15
LS 0 N O =3 P 16
5.1.3 Lightning impulse test ... 16
5.2 Dielectric tests between valves (MVU only) .......ooviiiiiiii e, 17
B5.2.1  GBNEIAL e 17
5.2, 2 A ST it e 17
5.2.3 Lightning impulse test .. ... 18
5.3 Dielectric tests between valve terminals ... 18
B5.301  GBNEIAL e 18
5. 3.2 A ST it e 18
5.3.3  Switching impulse teSt .....cveiiii i 20
5.4  Operational eSS .. v 21
5.4.1 Periodic firing and extinction test.............cooiiiiii 21
5.4.2 Minimum a.c. voltage test ... 22
5.4.3 Temperature rise test. ..o 23
6  Type tests ON TSC VAIVES ..couniiii e 23
6.1 Dielectric tests between valve terminals and earth ... 23
B.1.1  GENEIAl e 23
T I O D L O (Y T 24
6.1.3  Lightning impulse test ... ... 26
6.2 Dielectric tests between valves (for MVU oNnly) ... 26
B.2.1  GENEIAl e 26
B.2.2  AC-DC St citiiii i e 26
6.2.3 Lightning impulse test ... e 28
6.3 Dielectric tests between valve terminals.............c.cooooiii A D, Docu%ents
B.3.1  GENEIAI ...eiiiiiiiiiieiie ettt Documenp§haring Hub

Full document details: BS EN 61954:2011+A2:2017


http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017

BS EN 61954:2011+A1:2013

EN 61954:2011+A1:2013 -6-
B.3.2  AC-DC 1St oot 29
6.3.3  Switching impulse test ... 31
6.4  Operational 1SS ... 32
6.4.1  OVerCUIENt 1SS ..ot 32
6.4.2 Minimum a.c. voltage test ... ..o 35
6.4.3 Temperature rise teSt......c.oiii i 36
7 Electromagnetic interference tests ... ..o 36
4 T © o 1= o 1 Y7 P 36
T.2 TSt PrOCEAUIES .onii e e e et e 36
T.2.1  GENEIAL i 36
7.2.2  Switching iImpulse test ... 37
7.2.3 Non-periodic firing test .. ..o 37
8 ProdUCHION 1ESTS ..ot 37
2 B C 1= o =T - | PP 37
8.2 VisUAl INSPECHION ..cuiiiiii e 37
8.3  CoNNECHION ChECK ...t 37
8.4 Voltage-dividing/damping circuit Check...........cooiiiiiiiiii 38
8.5 Voltage withstand CheCK ..o 38
8.6  ChecCk Of @UXIlIAriEs .. ..o 38
8.7  FiriNG CRECK .. ce it 38
8.8 Cooling system pressure st .. ..o 38
8.9 Partial discharge tests .. ..o 38
9 Optional tests on TCR and TSR VAIVES ...c.uiiiiiiiii e 38
.1 OVEICUIENE STt 38
9.1.1  Overcurrent with subsequent blocking ... 38
9.1.2 Overcurrent without blOCKING ........couiii 39
9.2 Positive voltage transient during recovery test...........oooi i 39
9.2.1 OB OO VS e 39
9.2.2 Testvalues and waveshapes ........cooiiiiniiii i, 39
9.2.3 TSt PrOCEAUIES ... e 40
9.3  Non-periodic firiNg 1St ..o 40
0.3.1 OB OO VS e 40
9.3.2 Testvalues and waveshapes ........cccoiviiniiiii e, 40
9.3.3 TSt PrOCEAUIES .. e 42
10 Optional tests 0N TSC ValIVES ...oniiii e e 42
10.1 Positive voltage transient during recovery test.........ccoooiiiiiiiiiiiiii 42
10.1.1 TeSt ODJECHIVE c.nie 42
10.1.2 Test values and waveshapes ... ..o 42
10.1.3 TSt PrOCEAUIES ... cui i e e 42
10.2 Non-periodic firing teSt. .. .. i 43
T0.2.1 OO CHIVES ottt 43
10.2.2 Test values and waveshapes .......oooiiiiiiiii e 43
10.2.3 TSt PrOCEAUIES ... cuiii e e e ees 44
Figure 1 — TSC branCh ... e e 33
Figure 2 — ONe-l00p OVEICUITENT .. ...t e e e e e e aans 34
Figure 3 — TWO-100P OVEICUITENT ... i 35
Table 1 — List Of tES1S...ocuuuiii i Documents
Table 2 — Number of thyristor levels permitted to fail during type tests ...................... Document Sharing Hub

Full document details: BS EN 61954:2011+A2:2017


http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017
http://www.avadocuments.com/doc/bs-en-61954-2011-a2-2017

