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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PERFORMANCE OF HIGH-VOLTAGE DIRECT CURRENT (HVDC)
SYSTEMS WITH LINE-COMMUTATED CONVERTERS -

Part 3: Dynamic conditions

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. oris ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prcmote
international co-operation on all questions concerning standardization in the electrical and electronic fi.!ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spc-ifications,
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 Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IET cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with ccndition.s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ©:e7.1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e hais representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cmr ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~.Ction»l and regional publications. Any divergence
between any IEC Publication and the corresponding natical or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access o |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification Hhci»s.

All users should ensure that they have the ia.>st C dition of this publication.

No liability shall attach to IEC or its direc »rs. employees, servants or agents including individual experts and
members of its technical committees ar. ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubicavon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the.Norn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the corre.t application of this publication.

Attention is drawn { the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. »=« be held responsible for identifying any or all such patent rights.

The main.tas" of 'EC technical committees is to prepare International Standards. However, a
technical cumn.ittee may propose the publication of a technical report when it has collected
data of a diffe-ent kind from that which is normally published as an International Standard, for
example "state of the art".

iC 60910-3, which is a technical report, has been prepared by subcommittee 22F: Power
~lecironics for electrical transmission and distribution systems, of IEC technical committee 22:
Puwer electronic systems and equipment.

This second edition cancels and replaces the first edition, which was issued as a technical
specification in 1999. It constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
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a) this report concerns only line-commutated converters;
b) significant changes have been made to the control system technology;
c) some environmental constraints, for example audible noise limits, have been added;

d) the capacitor coupled converters (CCC) and controlled series capacitor converters (CSCC)
have been included.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
22F/183/DTR 22F/192/RVC

Full information on the voting for the approval of this technical report can be fauxd i the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Pert 2.

A list of all parts of the IEC 60919 series, under the general title: Perforri.arce of high-voltage
direct current (HVDC) systems with line-commutated converters, >an be found on the IEC
website.

The committee has decided that the contents of this publi=aticn will remain unchanged until
the maintenance result date indicated on the IEC wa2b <ite i:nder "http://webstore.iec.ch" in
the data related to the specific publication. At this dcte, (he publication will be

* reconfirmed,

¢« withdrawn,

* replaced by a revised edition, or
* amended.
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PERFORMANCE OF HIGH-VOLTAGE DIRECT CURRENT (HVDC)
SYSTEMS WITH LINE-COMMUTATED CONVERTERS -

Part 3: Dynamic conditions

1 Scope

This Technical Report provides general guidance on the dynamic performance of high-vc'tage
direct current (HVDC) systems. Dynamic performance, as used in this specification, is mecnt
to include those events and phenomena whose characteristic frequencies or time<«doiain
cover the range between transient conditions and steady state. It is concernec. wiy the
dynamic performance due to interactions between two-terminal HVDC systems anau r:lated
a.c. systems or their elements such as power plants, a.c. lines and buses, reac.ve power
sources, etc. at steady-state or transient conditions. The two-terminal HVLC systems are
assumed to utilize 12-pulse converter units comprised of three-phase hriugs (double way)
connections. The converters are assumed to use thyristor valves as bridge rms with gapless
metal oxide arresters for insulation coordination and to have power ficw. capability in both
directions. Diode valves are not considered in this specification. //hil.. multi-terminal HVDC
transmission systems are not expressly considered, much of ‘¢ information in this
specification is equally applicable to such systems.

Only line-commutated converters are covered in «this report, which includes capacitor
commutated converter circuit configurations. Gene-al :equi.;ements for semiconductor line-
commutated converters are given in |IEC 60146-1-° 1ZC 60146-1-2 and IEC 60146-1-3.
Voltage-sourced converters are not considered.

This report (IEC 60919-3) which covers dynamic performance, is accompanied by publications
for steady-state (IEC 60919-1) and trangien® (IeC 60919-2) performance. All three aspects
should be considered when preparing tvua-i2rivinal HVDC system specifications.

A difference exists between sy:tei> . performance specifications and equipment design
specifications for individual con ooi 2nts of a system. While equipment specifications and
testing requirements are not ucfined herein, attention is drawn to those which would affect
performance specification’, *or a system. There are many possible variations between
different HVDC systems: th reiore these are not considered in detail. This report should not
be used directly as a spe-ification for a specific project, but rather to provide the basis for an
appropriate specification tailored to fit actual system requirements for a particular electric
power transmission =cneme. This report does not intend to discriminate between the
responsibility 7 users and manufacturers for the work specified.

2 Normati e references

The folloviing referenced documents are indispensable for the application of this document.
i-or deted references, only the edition cited applies. For undated references, the latest edition
f tiie referenced document (including any amendments) applies.

IEC 60146-1-1, Semiconductor converters — General requirements and line commutated
converters — Part 1-1: Specification of basic requirements

IEC/TR 60146-1-2, Semiconductor convertors — General requirements and line commutated
convertors — Part 1-2: Application guide

IEC 60146-1-3, Semiconductor convertors — General requirements and line commutated
convertors — Part 1-3: Transformers and reactors
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