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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE DIRECT CURRENT (HVDC) POWER TRANSMISSION
USING VOLTAGE SOURCED CONVERTERS (VSC)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0f 1E is to promote
international co-operation on all questions concerning standardization in the electrica ectronic fields. To
this end and in addition to other activities, IEC publishes International Standard ifi

Technical Reports, Publicly Available Specifications (PAS) and Guides (he(e “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE terested
in the subject dealt with may participate in this preparatory work. { and non-

governmental organizations liaising with the IEC also participate in this araton. orates closely

2) The formal decisions or agreements of IEC on technical matters ex ¢
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fornt big and aré accepted by IEC National
Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i € ittees”undertake to apply IEC Publications
transparently to the maximum extent posgible in th' ional and regional publications. Any divergence

between any IEC Publication and the correspondf r regional publication shall be clearly indicated in
the latter

5) IEC itself does not provide € i Nndependent certification bodies provide conformity
assessment serwces ang in > to IEC Jmarks of conformity. IEC is not responsible for any

6) All users should

7) No liability shall

8)

9)

This consolidated version of the official IEC Standard and its amendments has been prepared
for user convenience.

IEC TR 62543 edition 1.2 contains the first edition (2011-03) [documents 22F/230/DTR and:
22F/239A/RVC], its amendment 1 (2013-07) [documents 22F/300A/DTR and 22F/307/RVC] and its
amendment 2 (2017-05) [documents 22F/440/DTR and 22F/450/RVDTR].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendments 1 and 2. Additions are in green text, deletions are in
strikethrough red text. A separate Final version with all changes accepted is available in this
publication.
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The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC/TR 62543, which is a technical report, 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 publication 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 amendments will
remain unchanged until the stability date indicated on the IEQC site under
"http://webstore.iec.ch" in the data related to the specific publicati PNs date, the
publication 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 a ldter e.

A

IMPORTANT — The 'colour inside' logo\on r M this publication indicates
that it contains colours which @&re consj to be useful for the correct
understanding of its contents. Users Id thecefgre print this document using a

colour printer. (\“/\ ]

N
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HIGH-VOLTAGE DIRECT CURRENT (HVDC) POWER TRANSMISSION
USING VOLTAGE SOURCED CONVERTERS (VSC)

1 Scope

This technical report gives general guidance on the subject of voltage-sourced converters
used for transmission of power by high voltage direct current (HVDC). It describes converters
that are not only voltage-sourced (containing a capacitive energy storage medium and where
the polarity of d.c. voltage remains fixed) but also self-commutated, n.semiconductor
devices which can both be turned on and turned off by control actiop.|The stope includes

IEC 62747, Terminolggy for voltage-sourced converters (VSC) for high-voltage direct current
(HVDC) systems

IEC 62751 (all parts), Power losses in voltage sourced converter (VSC) valves for high
voltage direct current (HVDC) systems

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62747, IEC 62501
and the following apply.

3.1 General

Basic terms and definitions for voltage sourced converters used for HVDC transmission are
given in IEC 62747. Terminology on electrical testing of VSC valves for HVDC transmission is
given in IEC 62501.
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NOTE his—+epo

To support the explanations, Figure 1 presents the basic diagram of a VSC system.
Dependent on the converter topology and the requirements in the project, some components

can be omitted or can differ.

NATe _E

-~ e

~ N @ ~A ] DC line of
T | the second pole

& =

IEC 567/11
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AC point of DC point of

common coupling common coupling

-
-

2)

3)

4)

5)

6)

7)

8)

VSC unit

IEC
circuit breaker

pre-Insertion Resistor d.c. capacitor 4)
line side harmonic filteyd) armonic filter?)

dgnamic braking system?”)
neutral point grounding branch ®
d.c. reactor®

d.c. cable or overhead transmission line

0 N o o b~ W N P

valve or preyidetNas & se€paydte component.

In some designsNaf VS, the VSC d.c. capacitor may be partly or entirely distributed amongst the three phase
units of the VSC Un here it is referred to as the d.c. submodule capacitors.

The philosophy and location of the neutral point grounding branch may be different depending on the design of
the VSC unit.

In some designs of VSC, the interface transformer may fulfill part of the function of the line-side high frequency
filter.

Optional.

Optional, if phase reactors are located on the d.c. side of the converter.

Figure 1 — Major components that may be found in a VSC substation
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