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INTERNATIONAL ELECTROTECHNICAL COMMISSION

STATIC VAR COMPENSATORS (SVC) —
TESTING OF THYRISTOR VALVES

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy -ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to aron ate
international co-operation on all questions concerning standardization in the electrical and electronic fieil's. 1>
this end and in addition to other activities, IEC publishes International Standards, Technical Speci. caticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred 2 au “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr. ‘tee . *zrested
in the subject dealt with may participate in this preparatory work. International, governmen.:l and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC " ollaborates closely
with the International Organization for Standardization (ISO) in accordance with corditichs determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly <= po: ible, an international
consensus of opinion on the relevant subjects since each technical committzc hac cpresentation from all
interested IEC National Committees.

3) 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 ~n< ure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we ‘ . which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National. Coiami. =, undertake to apply IEC Publications
transparently to the maximum extent possible in their na.ana. and regional publications. Any divergence
between any IEC Publication and the corresponding nation~' or 'egional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. ..uependent 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 bo.'ies.

6) All users should ensure that they have the lat>st »dic.on of this publication.

7) No liability shall attach to IEC or its dire.tors, employees, servants or agents including individual experts and
members of its technical committees and '-C lational Committees for any personal injury, property damage or
other damage of any nature whatsoevr, wnether direct or indirect, or for costs (including legal fees) and
expenses arising out of the public.tion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the No m<uiive references cited in this publication. Use of the referenced publications is
indispensable for the correct a, nlication of this publication.

9) Attention is drawn to ‘= pu.ssibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC st Il nc be held responsible for identifying any or all such patent rights.

DISCLAIMEK

This Con=zolilated version is not an official IEC Standard and has been prepared for
user conve.ience. Only the current versions of the standard and its amendment(s) are
to be considered the official documents.

% nis Jonsolidated version of IEC 61954 bears the edition number 2.2. It consists of the
second edition (2011-04) [documents 22F/217/CDV and 22F/231A/RVC], its amendment 1
(2313-04) [documents 22F/274/CDV and 22F/287A/RVC] and its amendment 2 (2017-04)
(documents 22F/409/CDV and 22F/418A/RVC]. The technical content is identical to the
base edition and its amendments.

This Final version does not show where the technical content is modified by
amendments 1 and 2. A separate Redline version with all changes highlighted is
available in this publication.
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International Standard IEC 61954 has been prepared by subcommittee 22F: Power electronics
for electrical transmission and distribution systems, of IEC technical committee 22: Power
electronics.

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

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.

c¢) 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 repea.>d.

d) The time period of increasing the initial test voltage from 50 % to 100 % durina ty.e a.c.
dielectric tests on TSC, TCR or TSR valves has been set equal to approximate™ 1u s.

e) The duration of test voltage U, during type a.c.-d.c. dielectric tests between 'SC valve
terminals and earth as well as the duration of test voltage U,,,, during dielectric tests
between TSC valves (for MVU only) has been changed from 30 min to 2 h.

f) The reference on the number of pulses per minute of the pericdic paidal discharge
recorded during a.c.-d.c. dielectric tests on TSC valves and excecai.2g uie permissible level
has been deleted.

This publication has been drafted in accordance with the ISO/.5(" Directives, Part 2.

The committee has decided that the contents of the base hub.ication and its amendments will
remain unchanged until the stability date ino.cated on the IEC web site 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.
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STATIC VAR COMPENSATORS (SVC) —
TESTING OF THYRISTOR VALVES

1 Scope

This International Standard defines type, production and optional tests on thyristor valves used
in thyristor controlled reactors (TCR), thyristor switched reactors (TSR) and thyristor switchec
capacitors (TSC) forming part of static VAR compensators (SVC) for power system
applications. The requirements of the standard apply both to single valve units (one phac<) ¢nd
to multiple valve units (several phases).

Clauses 4 to 7 detail the type tests, i.e. tests which are carried out to verify t.at ti.o valve
design meets the requirements specified. Clause 8 covers the production tests. i.e. tcsts which
are carried out to verify proper manufacturing. Clauses 9 and 10 detail optiona. tests, i.e. tests
additional to the type and production tests.

2 Normative references

The following referenced documents are indispensable for the a)plication of this document. For
dated references, only the edition cited applies. For undated | >terences, the latest edition of
the referenced document (including any amendments) app es.

IEC 60060 (all parts), High-voltage test techniques

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements
IEC 60060-2, High-voltage test techniques —~art 2Z;: Measuring systems

IEC 60071 (all parts), Insulation co-o0:“ina.ion

IEC 60071-1:2006, Insulation ¢2-0 dination — Part 1: Definitions, principles and rules
IEC 60071-1:2006/AMD1:2( Lt

IEC 60270, High-voltane .»st techniques — Partial discharge measurements

IEC 60700-1:2015, Th,ristor valves for high-voltage direct current (HVDC) power transmission
— Part 1: Electiica! testing

3 Teims and definitions
7or e pu-poses of this document, the following terms and definitions apply:

3.1

thyristor level

part of a thyristor valve comprising a thyristor, or thyristors connected in parallel or antiparallel,
together with their immediate auxiliaries and reactor, if any

3.2
thyristor (series) string
series connected thyristors forming one direction of a thyristor valve
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