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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

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, flechnisal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaffer referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i mittee interested
in the subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prep
with the International Organization for Standardization (ISO) in accordaf
agreement between the two organizations.

the latter.
IEC itself does not provide any attestation ‘of co Nity. S ificati i i i
assessment services and, i e 4 ess tq IEC mapks of conformity. IEC is not responsible for any

All users should ensure that the 3 edi f this publication.

No liability shall aft
members of its

pyees, servants or agents including individual experts and
tighal Committees for any personal injury, property damage or

3 8 ather direct or indirect, or for costs (including legal fees) and
expenses arising o icatign,_ wsg of, or reliance upon, this IEC Publication or any other IEC

Attention is dr. b efences cited in this publication. Use of the referenced publications is
indispensabjé forthe\correct ap ation of this publication.

Attent|o i 3 i y that some of the elements of this IEC Publication may be the subject of
EC S held responsible for identifying any or all such patent rights.

vérsion of IEC/TR 62543 bears the edition number 1.1. It consists of

the first edition (2011) [documents 22F/230/DTR and 22F/239A/RVC] and its amendment
1 (2013) [documents 22F/300A/DTR and 22F/307/RVC]. The technical content is identical
to the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.

This publication has been prepared for user convenience.
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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 amendment will
remain unchanged until the stability date indicated on the IEC site under
"http://webstore.iec.ch” in the data related to the specific publicati hNs date, the
publication will be

* reconfirmed,
+ withdrawn,
* replaced by a revised edition, or

* amended.

A bilingual version of this publication may be issu(e{at later date.

of its contents. Users should therefo rint\th lication using a colour printer.

£ AN
IMPORTANT - The “colour inside” logoron the ¢ove paKgg this publication indicates
that it contains colours which are considered to useful for the correct understanding
p

S



https://standards.iteh.ai/catalog/standards/iec/d691609b-3786-4de2-a828-d4923ef7bf42/iec-tr-62543-2011

-8- TR 62543 © |IEC:2011+A1:2013(E)

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, gsemiconductor
devices which can both be turned on and turned off by control actiop.|The stope includes

For dated references,
of the referenceu b

3.1 General

NOTE This report uses the terminology established by IEC 60633 and IEC 61803 for line-commutated HVDC.
Only terms which are specific to HVDC transmission using voltage sourced converters are defined in this clause.
Those terms that are either identical to or obvious extensions of IEC 60633 or IEC 61803 terminology have not
been defined.

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.
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a circuit breaker
b line side harmonic filter
c line side high frequency filter
d interface transformer
e converter side harmonic filter
f+g converter side high frequency filter ®
g phase reactor ?
h VSC unit

a

b

C

d

3.2

oltage of the converter unit(s), r.m.s. value, including

/ of the converter unit(s), r.m.s. value, including
conv harmonrics;

line-to-line a.c. voltage of the a.c. system, r.m.s. value, including

UL harmonics;

I alternating current of the a.c. system, r.m.s. value, including harmonics;
Uq d.c. line-to-line voltage of the d.c. bus of the VSC transmission system;
Iy d.c. current of the d.c. bus of the VSC transmission system.

3.3 Power semiconductor terms
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3.31

turn-off semiconductor switched-valve-devices

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

NOTE There are several types of turn-off semiconductor devices which can be used in voltage sourced converters
(VSC) for HVDC and currently the IGBT is the major device used in such converters. The term IGBT is used
throughout this technical report to refer to the turn-off semiconductor device. However, the technical report is
equally applicable to other types of devices with turn-off capability in most of the parts.

3.3.2
insulated gate bipolar transistor
IGBT

coaod S S S c S

turn-off semiconductor device with three terminals: a gate terminal
emitter (E) and collector (C).

and turned off.

3.3.3

free-wheeling diode

FWD

power semiconductor device with diode characteristi

NOTE 3 FWDs are characterized by the cap
switching behaviour of the IGBT.

3.34
IGBT-diode pair
arrangement of IGBT g

3.4 VSC topologi

3.41
symmetrical
etrical d.c. voltage output on the two terminals

3.4.3
bipole
two or more VSC asymmetrical monopoles forming a bipolar d.c. circuit

3.4.4

two-level converter

a converter in which the voltage at the a.c. terminals of the VSC unit is switched between two
discrete d.c. voltage levels

3.45

three-level converter

a converter in which the voltage at the a.c. terminals of the VSC unit is switched between
three discrete d.c. voltage levels
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