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INTERNATIONAL ELECTROTECHNICAL COMMISSION

A

6 ., DETERMINATION OF POWER LOSSES IN HIGH-VOLTAGE
ECT CURRENT (HVDC) CONVERTER STATIONS WITH LINE-
COMMUTATED CONVERTERS

O FOREWORD

1) The InternationQ ctrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elec nical committees (IEC National Committees). The object of IEC is to promote
international co-opegdtioh on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, P Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their pr@tion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with participate in this preparatory work. International, governmental and non-
governmental organizations’ liai with the IEC also participate in this preparation. IEC collaborates closely
with the International Organﬁ for Standardization (ISO) in accordance with conditions determined by
agreement between the two organiz

ions.
2) The formal decisions or agreemer{@EC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevafit subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of rec@endations for international use and are accepted by IEC National
Committees in that sense. While all reason efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be@responsible for the way in which they are used or for any
misinterpretation by any end user. /\

4) In order to promote international uniformity, IE&tional Committees undertake to apply IEC Publications
transparently to the maximum extent possible ir national and regional publications. Any divergence
between any IEC Publication and the correspondin ional or regional publication shall be clearly indicated in

the latter. /

5) IEC itself does not provide any attestation of conformity: ependent certification bodies provide conformity
assessment services and, in some areas, access to |IE s 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, se@ r agents including individual experts and
members of its technical committees and IEC National Commit @ny personal injury, property damage or
other damage of any nature whatsoever, whether direct or indiréet} for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon@ IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication.@af 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 @c ion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such p ights.

user convenience. Only the current versions of the standard and it endment(s)

\V
DISCLAIMER < >/
This Consolidated version is not an official IEC Standard and has e%repared for
are to be considered the official documents.

This Consolidated version of IEC 61803 bears the edition number 1.2. It co svof the
first edition (1999-02) [documents 22F/51/FDIS and 22F/56/RVD] and its corrigendum 1
(1999-10), its amendment 1 (2010-11) [documents 22F/214/CDV and 22F/224/RVC its
amendment 2 (2016-05) [documents 22F/374/CDV and 22F/393A/RVC]. The technijcal
content is identical to the base edition and its amendments.

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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International Standard IEC 61803 has been prepared by subcommittee 22F: Power
electronics for electrical transmission and distribution systems, of IEC technical committee 22:

Py electronics.

AngéA forms an integral part of this standard.

*

Annex@ and C are for information only.

The comn@has decided that the contents of the base publication and its amendments will
remain unc ged until the stability date indicated on the IEC web site under
"http://webstotfegdee.ch” in the data related to the specific publication. At this date, the

publication will be ;
e reconfirmed,
e withdrawn,

e replaced by a revis@iftion, or

e amended. /
*
s

IMPORTANT - The ‘colour in&’e\' logo on the cover page of this publication indicates
that it contains colours whi are considered to be useful for the correct
understanding of its contents. rs should therefore print this document using a

colour printer. /)
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DETERMINATION OF POWER LOSSES IN HIGH-VOLTAGE
‘ DIRECT CURRENT (HVDC) CONVERTER STATIONS WITH LINE-

) COMMUTATED CONVERTERS
%

1 S

This Inter@ﬁal Standard applies to all line-commutated high-voltage direct current (HVDC)
converter s s used for power exchange in utility systems. This standard presumes the
use of 12-pu ristor converters but can, with due care, also be used for 6-pulse thyristor

converters. :

In some applicatio@nchronous compensators or static var compensators (SVC) may be

connected to the a.c’ of the HVDC converter station. The loss determination procedures
for such equipment are included in this standard.
This standard presents a f standard procedures for determining the total losses of an

all parts, except as noted and address no-load operation and operating losses
together with their methods calculation which use, wherever possible, measured
parameters.

HVDC converter station. Ty 'calgDC equipment is shown in figure 1. The procedures cover

Converter station designs employing components or circuit configurations compared to
the typical design assumed in this®s #rd, or designs equipped with unusual auxiliary
circuits that could affect the losses, shall sessed on their own merits.

L.

The following referenced documents are indispen% for the application of this document.
For dated references, only the edition cited applies. undated references, the latest edition
of the referenced document (including any amendmenvplies.

2 Normative references

IEC 60076-1:4993, Power transformers — Part 1: Genera/@

2

IEC 60076-6, Power transformers — Part 6: Reactors @z
IEC 60633:4298, Terminology for high-voltage direct current (HVDC) t ission

IEC 60700-1:4998, Thyristor valves for high voltage direct current (HVDC) po@‘ransmission -

Part 1: Electrical testing :

IEC 60747-6:1983, Semiconductor devices—Diserete-devices — Part 6: Thyristors

IEC 60871-1:4997, Shunt capacitors for
1 000 V — Part 1: General-pe

footollotion sl onomntion

wer systems havin

3 Definitions and symbols

For the purpose of this International Standard, the following definitions apply:





