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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: Overview

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The obhject) o to promote
international co-operation on all questions concerning standardization in the elec\rix e \

this end and in addition to other activities, IEC publishes International Starfdards, peciications,
Technical Reports, Publicly Available Specifications (PAS) and Guide as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; afny IE tee interested
in the subject dealt with may participate in this preparatory work. | ehtal and non-
governmental organizations liaising with the IEC also participate i collaborates closely

with the International Organization for Standardization (ISO) i th condNions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical € nearly as possible, an

international consensus of opinion on the relevant subjects \si i sommittee has representation
from all interested IEC National Committees.

IEC Publications have the form of recomghendation sengnd are accepted by IEC National
Committees in that sense. While all reasoha e\to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held respo in which they are used or for any

transparently to the maxim
between any IEC Publicatiod
the latter.

and regional publications. Any divergence
regional publication shall be clearly indicated in

IEC itself does not proyide q i mity. Independent certification bodies provide conformity
assessment servi d, i G to IEC marks of conformity. IEC is not responsible for any
services carried@ i 6 ertificati Hies.

All users should e re \ 2 8 st edition of this publication.

tor$, employees, servants or agents including individual experts and
members of its te& 3\ S EC National Committees for any personal injury, property damage or
other damage.of any Rnat vef, whether direct or indirect, or for costs (including legal fees) and

Attention is drs
patent rights. |IE

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 62001-1, 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 62001-1, together with IEC TR 62001-21, IEC TR 62001-3" and
IEC TR 62001-4, cancels and replaces |IEC TR 62001 published in 2009. This edition
constitutes a technical revision.

1

To be published.
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IEC TR 62001-1 includes the following significant technical changes with respect to
IEC TR 62001:

a) Clauses 3 to 5, 7 to 9, 17, 20, Annexes A and C to E have been expanded and
supplemented;

b) Annexes C and F on the definition of telephone interference parameters and voltage
sourced converters have been added.

The text of this document is based on the following documents:

Enquiry draft Report on voting
22F/378/DTR 22F/384A/RVC

Full information on the voting for the approval of this document can b€
voting indicated in the above table.

report on

e reconfirmed,
e withdrawn,

e replaced by a revis

e amended.
A bilingual versio;

—h

be issued at a later date.

- T&co uN%de' logo on the cover page of this publication indicates
that it contains>~colours which are considered to be useful for the correct
understanding™of \its htents. Users should therefore print this document using a
colour printer:
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INTRODUCTION
IEC TR 62001 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, desjg special

applications, field measurements and verification.
Part 3 — Modelling

g harmonics, AC

AC “filters and their components,
applications, filter protection, seismic

This part concerns steady-state and frs
power losses, audible noise, design isg
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HIGH-VOLTAGE DIRECT CURRENT (HVDC) SYSTEMS - GUIDANCE TO
THE SPECIFICATION AND DESIGN EVALUATION OF AC FILTERS -

Part 1: Overview

1 Scope

This part of IEC TR 62001, which is a Technical Report, provides —guidance on the

specifications of AC filters for high-voltage direct current (HVDC) line-
commutated converters and filter performance calculation.

This document deals with the specification and design evalyation g armonic
performance and AC side filters for HVYDC schemes. It is intended for the use
of the utilities and consultants who are responsible for issuing the~gp 6ns for new

terms of harmonic distortion and audible frequency\disturbances. x¢ludes filters designed
to be effective in the Power Line Carrie adio ml@ere e spectra.

commutated HVDC converters. The e ailed by new technologies are also
discussed.

2 Terms and defi

For the purpose@h

2.1
specification

& nt is normally issued by utilities to the prospective HVDC manufacturers. It also
ensures the URj Is and sets guidelines for the evaluation of bids.

Note 2 to entry: S n as used here does not refer to the detailed engineering specifications relating to
individual items of equipment, which are prepared by the HVDC manufacturer as a result of the filter design
process.

Note 3 to entry: The specification defines the technical basis for a contract between two parties: the customer
(2.2) and the contractor (2.3).

2.2
customer
organization which is purchasing the HVDC converter station, including the AC filters

Note 1 to entry: The term “customer” is taken to cover similar terms which may be used in specifications, such as
owner, client, buyer, utility, user, employer and purchaser, and also covers a consultant representing the
customer.

2.3

contractor

organization which has the overall responsibility for delivery of the HVDC converter station,
including the AC filters, as a system


https://standards.iteh.ai/catalog/standards/iec/e363455b-c492-410d-a503-f37ef005821a/iec-tr-62001-1-2016

-12 - IEC TR 62001-1:2016 © IEC 2016

Note 1 to entry: The contractor may in turn contract one or more sub-suppliers of individual items of equipment.

Note 2 to entry: The term “contractor” is taken to cover similar terms which may be used in specifications, such
as manufacturer, or supplier.

Note 3 to entry: Where the context clearly refers to the pre-contract stage of a project, the word “bidder” has
been used instead of “contractor”, to indicate a prospective contractor, or tenderer.

2.4

branch

arm

set of components (capacitor, inductor, resistor), either in singular or interconnected
arrangement, which may be isolated off load for maintenance

Note 1 to entry: In interconnected arrangement, it forms a smallest tuned filter unit.

SEE: Figure 22

2.5

sub-bank
one or more branches which can be switched (connec
reactive power control

on load for

Note 1 to entry: The switch does not necessarily need to have

SEE: Figure 22

2.6
bank
one or more sub-banks which can be

SEE: Figure 22

3 Outline of speci

3.1 General

When installing
the quality of system is always an important issue. One of the main
power quality topics\i armonic performance.

The AC™s
allowed to
AC side filters a
reduce the harmonic

e theyefore required as part of the total HVDC converter station, in order to
distortion of the AC side current and voltage to acceptably low levels.

HVDC converters also consume substantial reactive power, a large proportion of which is
normally supplied locally within the converter station. Shunt connected AC filters appear as
capacitive sources of reactive power at fundamental frequency, and normally in conventional
HVDC schemes the AC filters are used to compensate most or all of the reactive
consumption of the converter. Additional shunt capacitors and reactors may also be used to
ensure that the desired reactive balance is maintained within specified limits under defined
operational conditions.

The design of the AC filters therefore normally has to satisfy these two requirements of
harmonic filtering and reactive power compensation, for various operational states and load
levels. Optimization of this design is the task of the AC filter designer, and the constraints
under which the design is made are defined in the specification.

The AC filters form a substantial part of a conventional HVDC converter station. The
fundamental reactive power rating of the AC filters (including shunt capacitors where
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