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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TERMINOLOGY FOR VOLTAGE-SOURCED CONVERTERS (VSC)
FOR HIGH-VOLTAGE DIRECT CURRENT (HVDC) SYSTEMS

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.

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

IEC 62747 edition 1.1 contains the first edition (2014-07) [documents 22F/301/CDV and
22F/317A/RVC] and its corrigendum 1 (2015-02), and its amendment 1 (2019-01)
[documents 22F/481/CDV and 22F/489/RVC].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. 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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International Standard IEC 62747 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 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,
o 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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TERMINOLOGY FOR VOLTAGE-SOURCED CONVERTERS (VSC)
FOR HIGH-VOLTAGE DIRECT CURRENT (HVDC) SYSTEMS

1 Scope

This International Standard defines terms for the subject of self-commutated voltage-sourced
converters used for transmission of power by high voltage direct current (HVDC).

The standard is written mainly for the case of application of insulated gate bipolar transistors
(IGBTSs) in voltage sourced converters (VSC) but may also be used for guidance in the event
that other types of semiconductor devices which can both be turned on and turned off by
control action are used.

Line-commutated and current-sourced converters for high-voltage direct current (HVDC)
power transmission systems are specifically excluded from this standard.

2 Normative references

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.

IEC 60027 (all parts), Letter symbols to be used in electrical technology
IEC 60617, Graphical symbols for diagrams

IEC 60633, Terminology for high-voltage direct current (HVDC) transmission

3 Symbols and abbreviations

3.1 List of letter symbols

Essential terms and definitions necessary for the understanding of this standard are given
here; other terminology is as per relevant parts of IEC 60747, and as per IEC 60633 for
certain specialized types of equipment which are found mainly on line-commutated HVDC
schemes but may occasionally be included in VSC HVDC schemes.

The list covers only the most frequently used symbols (see Figure 1). IEC 60027 shall be
used for a more complete list of the symbols which have been adopted for static converters.
See also other standards listed in the normative references and the bibliography.

Uy direct voltage

Uge converter d.c. voltage
Udpe pole-to-earth direct voltage
Udpp pole-to-pole direct voltage

UdppN rated pole-to-pole direct voltage

Ugpen  rated pole-to-earth direct voltage
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U, line-to-line voltage on line side of interface transformer, r.m.s. value including
harmonics
U line-to-earth voltage on line side of interface transformer, r.m.s. value including
harmonics
Un rated value of U

U, line-to-line-cenverter voltage on converter side of interface transformer, r.m.s. value
including harmonics

NOTE—U _-s—equalte-U, —minu volta 3
MWMMMMW j it O

Uce line-to-earth—eenrverter voltage on converter side of interface transformer, r.m.s.
value including harmonics

u | inals of . e
Uit voltage between terminals of a valve (any defined value)

current on converter side of interface transformer, r.m.s. value including harmonics

lq direct current (any defined value)

lan rated direct current

I current on line side of interface transformer, r.m.s. value including harmonics

N rated value of I

I, current—en through a valve—side—of-interface—transformer—r-m-s—value—including
harmonics

bawe  current through a valve

3.2 List of subscripts

0 (zero) at no load

e earth

p pole

N rated value or at rated load

d direct current or voltage

L line side of interface transformer

C converter side of interface transformer

v through or across one valve-side-of-interface-transfermer
oo theenolh o neroos ool

max maximum
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min minimum
n pertaining to harmonic component of order n

tt terminal to terminal
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Positive d.c. terminal
< o o
_i_ i_ _______ i lvalve lg
Uvalve l. |. l.
U, U Uy
e ve '|'—°<—° ______ U_» pe
U Uce ¢
L I I
~ \
v O LAY Y
‘\ Udpp _?_
=g )
U,
transformer  transformer
line side valve side
L L L
Y Ivalve Id v
B o 7o)
Negative d.c. terminal
IEC
Positive d.c. terminal
<¢ o 0
ro { 'd
Uu \ {?L
Uce e Udpe
le g g
~v 5 V‘\ \
‘\‘ Udpp _i_
QO—g ]
U,
Transformer Transformer
line side converter side
| e |5
\J

3.3 List of abbreviations

lg
N 0

Negative d.c. terminal

cascaded two-level converter

CTL

Figure 1 — Converter symbol identifications

The following abbreviations are always in capital letters and without dots

IEC
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ERTB earth return transfer breaker
ESCR effective short-circuit ratio

FWD free-wheeling diode

HF high frequency

HVDC  high-voltage direct current

IGBT insulated gate bipolar transistor
MMC modular multilevel converter
MRTB  metallic return transfer breaker
MTDC  multi-terminal HVDC transmission system
MVU multiple valve (unit)

NBS neutral bus switch

NGBS NBGS neutral bus grounding switch
PCC point of common coupling

PCC-DC point of common coupling — d.c. side

SCR short-circuit ratio

VBE valve base electronics
VCU valve control unit

VSC voltage-sourced converter

NOTE Even though the word “breaker” is used in the abbreviations, it does not necessarily imply the ability to
interrupt fault currents.

4 Graphical symbols

Figure 2 shows the specific graphical symbols which are defined only for the purposes of this
standard. IEC 60617 shall be used for a more complete list of the graphical symbols which
have been adopted for static converters.
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No. Symbol Description

IGBT-diode pair

Valve of “controllable voltage
source” type

1
2 {% Valve of “switch” type
1
1
1

(o B VSC unit (of unspecified type)
4 |
5 |44 UL VSC unit using switch type valves
Mg '} VSC unit using controllable voltage
# source type valves
6 T
1
7 Dynamic braking valve of “switch”
type
1
1
Dynamic braking valve of
8 “controllable voltage source” type

IEC

Figure 2 — Graphical symbols

5 General terms related to converter circuits

5.1
conversion

in the context of HVDC, the transfer of energy from a.c. to d.c. or vice versa, or a combination
of these operations

5.2

converter

in the context of HVDC, the device employed to transfer of energy from a.c. to d.c. or vice
versa, it connects between three a.c. terminals and two d.c. terminals

5.3

voltage-sourced converter

VSC

electronic a.c./d.c. converter having an essentially smooth d.c. voltage provided by e.g. a
common d.c. link capacitor or distributed d.c. capacitors within the converter arms
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