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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE DIRECT CURRENT (HVDC) SYSTEMS -
GUIDANCE TO THE SPECIFICATION AND
DESIGN EVALUATION OF AC FILTERS -

Part 2: Performance

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz. *on  omprising
all national electrotechnical committees (IEC National Committees). The object of IEC I. to promote
international co-operation on all questions concerning standardization in the electrical and =lectron.: fields. To
this end and in addition to other activities, IEC publishes International Standards, Techn =al Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter .~ferred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natior. | Comi nittee interested
in the subject dealt with may participate in this preparatory work. Internation<' gc . ernziental and non-
governmental organizations liaising with the IEC also participate in this preoar.on. '=C collaborates closely
with the International Organization for Standardization (ISO) in accordanc. with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matte.x ¢xpress, as nearly as possible, an
international consensus of opinion on the relevant subjects since each (> ....i:cal committee has representation
from all interested IEC National Committees.

IEC Publications have the form of recommendations for internatio. al use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are .rade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fo  the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nationa. 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 correspondin national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestatior=at ¢a~formity. Independent certification bodies provide conformity
assessment services and, in some area , 7ccess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifi. aticn bodies.

All users should ensure that they ha\ = tho latest edition of this publication.

No liability shall attach to IEC.~r its 2 rectors, employees, servants or agents including individual experts and
members of its technical com mit.ees and IEC National Committees for any personal injury, property damage or
other damage of any nat.re vhe.soever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of hYe publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to ‘he Jormative references cited in this publication. Use of the referenced publications is
indispensable for the cc rect application of this publication.

Attention is“raw: to the possibility that some of the elements of this IEC Publication may be the subject of
patent rigt'ts. . =C shall not be held responsible for identifying any or all such patent rights.

The ma n task of IEC technical committees is to prepare International Standards. However, a
te-hiii~a. committee may propose the publication of a Technical Report when it has collected
data of a Jifferent kind from that which is normally published as an International Standard, for
exampie “state of the art".

I[EC TR 62001-2, which is a Technical Report, 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 first edition of IEC TR 62001-2, together with IEC TR 62001-1, IEC TR 62001-3 and IEC
TR 62001-4, cancels and replaces IEC TR 62001 published in 2009. This edition constitutes
a technical revision.
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This edition includes the following significant technical changes with respect to
IEC TR 62001:

a) expanded and supplemented Clause 19, and Annex B;

b) new Clause 3 on current-based interference criteria;

c) new annexes on induced noise calculation with Dubanton equations;

d) addition of a TIF requirement in a technical specification,

e) specification of IT limits dependent on network impedance and on the impact of AC
network harmonic impedance; and

f) specification of voltage level on the filter design necessary to fulfil an IT criterion.

The text of this Technical Report is based on the following documents:

Enquiry draft Report on voting
22F/410/DTR 22F/414/RVC

Full information on the voting for the approval of this document can be fc.\nd .. the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Di:aclives, Part 2.

A list of all parts in the IEC 62001 series, published under the : eicral title High-voltage direct
current (HVDC) systems — Guidance to the specification'and.aesign evaluation of AC filters,
can be found on the IEC website.

The committee has decided that the contents of ' his oublication will remain unchanged until
the stability date indicated on the IEC web site :rder "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, ar
* amended.

A bilingual version of this pub.ication may be issued at a later date.

IMPORTANT —~ The 'uolour inside’ logo on the cover page of this publication indicates
that it co-tai.s colours which are considered to be useful for the correct
understai din of its contents. Users should therefore print this document using a
colour prinuvor.
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INTRODUCTION

The IEC 62001 series is structured in four parts:

Part 1 — Overview

This part concerns specifications of AC filters for high-voltage direct current (HVDC)
systems with line-commutated converters, permissible distortion limits, harmonic
generation, filter arrangements, filter performance calculation, filter switching and reactive
power management and customer specified parameters and requirements.

Part 2 — Performance

This part deals with current-based interference criteria, design issues and sp-=cial
applications, field measurements and verification.

Part 3 — Modelling

This part addresses the harmonic interaction across converters, pre-existin., ha.monics,
AC network impedance modelling, simulation of AC filter performance.

Part 4 — Equipment

This part concerns steady-state and transient ratings of AC filters anc theit components,
power losses, audible noise, design issues and special applications filier protection,
audible noise, seismic requirements, equipment design and te.t/pa: ameters.
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HIGH-VOLTAGE DIRECT CURRENT (HVDC) SYSTEMS -
GUIDANCE TO THE SPECIFICATION AND
DESIGN EVALUATION OF AC FILTERS -

Part 2: Performance

1 Scope

This part of IEC 62001, which is a Technical Report, provides guidance on the performance
aspects and verification of performance of harmonic filters.

The scope of this document covers AC side filtering for the frequency range >f i ter:st in
terms of harmonic distortion and audible frequency disturbances. It excludes filtei~ designed
to be effective in the PLC and radio interference spectra.

This document concerns the "conventional" AC filter technology and line cominutated high-
voltage direct current (HVDC) converters.

2 Normative references

The following documents are referred to in the text in such _a way that some or all of their
content constitutes requirements of this document. Far (atzd references, only the edition
cited applies. For undated references, the lates. ecu'tion of the referenced document
(including any amendments) applies.

IEC TR 62001-1:2016, High-voltage direct. current (HVDC) systems — Guidebook to the
specification and design evaluation of AC fili2rs < Part 1: Overview

IEC TR 62001-4:2016, High-voltage a.ec. current (HVDC) systems — Guidebook to the
specification and design evaluation ¢“AC filters — Part 4: Equipment

3 Current-based interfcience criteria

3.1 General

Permissible distortica li nits and performance measures for limiting telephone interference,
such as telephane inturference factor (TIF), product of RMS current (A) and TIF (IT), (the
definitions ofithes~ criteria are shown in 3.3.4.1 and Clause A.4), are discussed in details and
summarize!' in I[EC TR 62001-1:2016, Clause 4. Where these measures are applied with
strict limits, particularly current-based criteria such as IT, they can be a decisive or limiting
factor fcr filter design. Thus, these measures can directly affect the costs of filters and the
co.conutnt effects of larger filters (extra station space, shunt reactors to compensate
¢ <ce.s re ictive power produced by the filters, etc.). On the other hand, a few HVDC projects
ha.= experienced high levels of telephone interference that caused problems during
commissioning and early operation. Reference [1]1 considers basic interference criteria,
defines telephone interference limits and discusses consequences of the telephone
interference for filter design.

Because these criteria, based on psophometric or C-message weighting of harmonics, are
specific to evaluation of noise induced on telephone circuits electromagnetically coupled to
AC lines, they should only be specified where significant coupling between AC transmission

1 Numbers in square brackets refer to the Bibliography.
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