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European foreword

The text of document 22F/480/CDV, future edition 3 of IEC 60633, 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 IEC 60633:2019.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2020-02-28
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2022-05-30
document have to be withdrawn

This document supersedes EN 60633:1999.

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 60633:2019 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60027 (series) NOTE Harmonized as EN 60027 (series)

IEC 60076 (series) NOTE Harmonized as EN 60076 (series)

IEC 60099 (series) NOTE Harmonized as EN 60099 (series)

IEC 60146-1-1 NOTE Harmonized as EN 60146-1-1

IEC 60146-1-3:1991 NOTE Harmonized as EN 60146-1-3:1993 (not modified)
IEC 60700-2 NOTE Harmonized as EN 60700-2

IEC/TR 60919-2:2008 NOTE Harmonized as CLC/TR 60919-2:2010 (not modified)



-2- EVS-EN IEC 60633:2020

CONTENTS

FOREWORD ...ttt et et e et e e et et e e et et e e e e e e e e e e e e e e e e e anns 3
1 1S T o 1= S 5
P N o] g =Y OV LT =) (= =Y g Lo = 5
3  Symbols and abbreviated terms.........oooiiii 5

3.1 Letter SYMDOIS ..o 5

3.2 SUDBD S O P S e e 6

3.3 Abbreviated termM S ... e 6
4 Graphical SYMbOIS ... 6
5 General terms related to converter CirCUItS .. ..o 6
6  Converter units @and ValVes ... 9
7  Converter operating CONAItIONS .......iiiiii e 12
8 HVDC systems and subSTationNs ........c.ooouiiiii e 15
9 HVDC substation equipment ... ... 19
10 Modes Of CONIIOL ... e e e 23
I 07 0T o) (oY RS2 (=Y 2 1= PP 23
T2 Control FUNCHIONS e et e e 26
BB O G AP Y e e 37
Figure 1 — Graphical SYMDOIS. ... e 27
Figure 2 — Bridge converter CONNECHION .. ...oouii i e 27
Figure 3 — Example of @ converter UNnit...... ... .o 28
Figure 4 — Commutation process at rectifier and inverter modes of operation........................ 29
Figure 5 — lllustrations of commutation in inverter operation .............cc.coooiiiiiiiiiin e, 30
Figure 6 — Typical valve voltage waveforms ..........coooiiiiiii e, 31
Figure 7 — Example of an HVDC substation ... 32
Figure 8 — Example of bipolar two-terminal HVDC transmission system ..................c.cooaieL 33
Figure 9 — Example of a multiterminal bipolar HVDC transmission system with parallel
connected HVDC SUDSTatiONS .. ... e 33
Figure 10 — Example of a multiterminal HVDC transmission system with series
connected HVDC sUDSIatiONS ... ..o e e 34
Figure 11 — Simplified steady-state voltage-current characteristic of a two-terminal
L YA L O V=3 =T o PPN 34
Figure 12 — Hierarchical structure of an HVDC control system ..............coooiiiiiiiiiii e, 35

Figure 13 — Capacitor commutated converter configurations .............c..cooiiiiiiiii i, 36



EVS-EN IEC 60633:2020 -3 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE DIRECT CURRENT
(HVDC) TRANSMISSION - VOCABULARY

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.

International Standard IEC 60633 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 third edition cancels and replaces the second edition published in 1998,
Amendment 1:2009 and Amendment 2:2015. This edition constitutes a technical revision.

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

a) 40 terms and definitions have been amended and 31 new terms and definitions have been
added mainly on converter units and valves, converter operating conditions, HVDC
systems and substations and HVDC substation equipment;

b) a new Figure 13 on capacitor commutated converter configurations has been added.
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The text of this International Standard is based on the following documents:

CDV Report on voting
22F/480/CDV 22F/491A/RVC

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.



EVS-EN IEC 60633:2020 -5-

HIGH-VOLTAGE DIRECT CURRENT
(HVDC) TRANSMISSION - VOCABULARY

1 Scope

This document defines terms for high-voltage direct current (HVDC) power transmission
systems and for HVDC substations using electronic power converters for the conversion from
AC to DC or vice versa.

This document is applicable to HVDC substations with line commutated converters, most
commonly based on three-phase bridge (double way) connections (see Figure 2) in which
unidirectional electronic valves, for example semiconductor valves, are used. For the thyristor
valves, only the most important definitions are included in this document. A more
comprehensive list of HVDC valve terminology is given in IEC 60700-2.

2 Normative references

There are no normative references in this document.

3 Symbols and abbreviated terms

The list covers only the most frequently used symbols. For a more complete list of the
symbols which have been adopted for static converters, see IEC 60027 (all parts) and other
standards listed in the Bibliography.

3.1 Letter symbols

Uy direct voltage (any defined value)

Ugo nominal no-load direct voltage

Ugio ideal no-load direct voltage

Ugn rated direct voltage

U phase-to-phase voltage on line side of converter transformer, RMS value including
harmonics

UN rated value of U_

U,o no-load phase-to-phase voltage on the valve side of transformer, RMS value
excluding harmonics

Iy direct current (any defined value)

IgN rated direct current

I current on line side of converter transformer, RMS value including harmonics

I N rated value of I_

1, current on valve side of transformer, RMS value including harmonics

(trigger) delay angle
(trigger) advance angle
extinction angle
overlap angle

pulse number

commutation number
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