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+ HIGH-VOLTAGE DIRECT CURRENT (HVDC) SYSTEMS -
{p GUIDANCE TO THE SPECIFICATION AND DESIGN
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¢

The International El
all national electrot
international co-operati
this end and in addition{t

ical committees (IEC National Committees). The object of IEC is to promote
all questions concerning standardization in the electrical and electronic fields. To
ther activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Public ailable Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparaii@ngs 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 lia Si,?vlth the IEC also participate in this preparation. IEC collaborates closely
with the International Organizati Standardization (ISO) in accordance with conditions determined by
agreement between the two organi S.

international consensus of opinion on levant subjects since each technical committee has representation

The formal decisions or agreements‘@lEC on technical matters express, as nearly as possible, an
from all interested IEC National Committées.

IEC Publications have the form of reco tions for international use and are accepted by IEC National
Committees in that sense. While all reasona forts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held nsible for the way in which they are used or for any
misinterpretation by any end user. ®O

In order to promote international uniformity, IEC iBnal Committees undertake to apply IEC Publications
transparently to the maximum extent possible in t ational and regional publications. Any divergence
between any IEC Publication and the corresponding na@ or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. ndent 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.

All users should ensure that they have the latest edition of this igatio

n.
No liability shall attach to IEC or its directors, employees, servant ents including individual experts and
members of its technical committees and IEC National Committees f@ personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, t)‘@ Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Pubi’(@n may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such pate .

The main task of IEC technical committees is to prepare International St;nd . However, a

data of a different kind from that which is normally published as an Internatio Standard, for

technical committee may propose the publication of a technical report wh Eas collected

example "state of the art".

IEC TR 62001-4, which is a Technical Report, has been prepared by subcomnmit 22F:
Power electronics for electrical transmission and distribution systems, of IEC

ical

committee 22: Power electronic systems and equipment.



IEC TR 62001-4:2016 © IEC 2016 -7-

This first edition of IEC TR 62001-4, together with IEC TR 62001-1, IEC TR 62001-21 and
IEC TR 62001-3"1, cancels and replaces IEC TR 62001 published in 2009. This edition

:?titutes a technical revision.
(i;édition includes the following significant technical changes with respect to
IE 2001:

a) CIaQS;s 10 to 16, 18, Annexes F and G have been expanded and supplemented.

The text o document is based on the following documents:

% Enquiry draft Report on voting

; 22F/379/DTR 22F/385A/RVC
Full information on t ting for the approval of this document can be found in the report on
voting indicated in the e table.

This publication has been@ d in accordance with the ISO/IEC Directives, Part 2.

*

A list of all parts in the IEC T@m series, published under the general title High-voltage
direct current (HVDC) systems uidance to the specification and design evaluation of AC
filters, can be found on the IEC website.

The committee has decided that the nts of this publication will remain unchanged until
the stability date indicated on the bsite under "http://webstore.iec.ch"” in the data
related to the specific publication. At this*d the publication will be

e reconfirmed, L .

e withdrawn, /®
o replaced by a revised edition, or @

e amended.

A bilingual version of this publication may be issued a\% date.

)

1 To be published.
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INTRODUCTION

Ilﬂ? 62001 is structured in four parts:

P306 Qverview

This p@oncerns specifications of AC filters for high-voltage direct current (HVDC) systems
with line-cgmmutated converters, permissible distortion limits, harmonic generation, filter
arrangem ilter performance calculation, filter switching and reactive power management
and custo @ecified parameters and requirements.

Part 2 — Perfor%

This part deals Wi current-based interference criteria, design issues and special
applications, field me ments and verification.

Part 3 — Modelling O/‘
*

This part addresses the harm interaction across converters, pre-existing harmonics, AC
network impedance modelling, @Iation of AC filter performance.

Part 4 — Equipment @

This part concerns steady-state ano@ ient ratings of AC filters and their components,

power losses, audible noise, design issu€s_and special applications, filter protection, seismic
requirements, equipment design and test p@eters.

*

<%
®
v
%
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HIGH-VOLTAGE DIRECT CURRENT (HVDC) SYSTEMS -
GUIDANCE TO THE SPECIFICATION AND DESIGN

) EVALUATION OF AC FILTERS -

N Part 4: Equipment

This part of IECC)?Z
of AC side filters

as ratings, power
requirements, equipm

001, which is a Technical Report, provides guidance on the basic data
igh-voltage direct current (HVDC) systems and their components such
s, design issues and special applications, protection, seismic
sign and test parameters.

This document covers ACgSide filtering for the frequency range of interest in terms of
harmonic distortion and audible frequency disturbances. It excludes filters designed to be
effective in the power line carr'p({ELC) and radio interference spectra.

It concerns the "conventional” AC f&technology and line-commutated HVDC converters.

2 Steady state rating /O/,‘
21 General ®F

The calculation of the steady state rati yo‘f the harmonic filter equipment is the
responsibility of the contractor. Clause 2 give idance on the calculation of equipment
rating parameters and the different factors t considered in the studies. It is the
responsibility of the customer to provide the appr system and environmental data and
also to clarify the operational conditions, such as filter outages and network contingencies,
which need to be taken into account.

2.21 General

2.2 Calculation method co:

Steady state rating of filter equipment is based on a solution & following circuit which
represents the HVDC converter, the filter banks and the AC suppl m. See Figure 1.





