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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: Harmonic performance aspects 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, 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 Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

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

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

4) In order to promote international uniformity, IEC National 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 corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent 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. 

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, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

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

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC TS 62001-2 has been prepared by subcommittee 22F: Power electronics for electrical 
transmission and distribution systems, of IEC technical committee 22: Power electronic systems 
and equipment. It is a Technical Specification. 

This first edition cancels and replaces IEC TR 62001-2 published in 2016. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to 
IEC TR 62001-2:2016: 

a) added Clause 3 on terms and definitions; 
b) split old Clause 3 to form new Clause 4 and Clause 5; 
c) extensive updating of text to reflect progress in time; 
d) transferred most of IEC TR 62001-3:2016, Annex C, to Clause 6. 
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The text of this Technical Specification is based on the following documents: 

Draft Report on voting 

22F/863/DTS 22F/871/RVDTS 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this Technical Specification is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

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

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

– reconfirmed, 
– withdrawn, or 
– revised. 
  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

IEC 62001 (all parts) deals with the specification and design evaluation of AC side harmonic 
performance and AC side filters for HVDC schemes. It is intended to be primarily for the use of 
the utilities and consultants who are responsible for issuing the specifications for new HVDC 
projects and evaluating designs proposed by prospective suppliers. 

Harmonic performance is discussed in several places throughout the various parts of the 
IEC 62001 series and is also the topic of the IEC 61000 series.  

The IEC 62001 series is structured in five parts as follows. 

IEC TR 62001-1 – 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. 

IEC TS 62001-2 – Harmonic performance aspects 

This part deals with telephone interference, current-based interference criteria, field 
measurements and compliance verification. 

IEC TS 62001-3 – Modelling aspects 

This part addresses modelling of three specific aspects of design: AC network impedance 
modelling, the treatment of pre-existing harmonics in performance and rating calculations, and 
harmonic interaction across converters (cross-modulation).  

IEC TR 62001-4 – Equipment 

This part concerns steady-state and transient ratings of AC filters and their components, power 
losses, audible noise, design issues and special applications, filter protection, audible noise, 
seismic requirements, equipment design and test parameters. 

IEC TR 62001-5 – AC side harmonics and appropriate harmonic limits for high-voltage direct 
current (HVDC) systems with voltage sourced converters (VSC) 

This part addresses the AC side harmonic performance of voltage sourced converters (VSC). 
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1 Scope 

This part of IEC 62001 gives a guidance to the specification and design evaluation of AC filters 
of high-voltage direct current HVDC) systems, specifically on harmonic performance aspects. 
This document focusses on three specific areas of interest. Clause 4 discusses telephone 
interference related to the operation of HVDC transmission, including the derivation of 
appropriate harmonic limits. Clause 5 deals with all aspects of current-based harmonic 
performance criteria and their application. Clause 6 is concerned with field measurement and 
verification of compliance with specified harmonic limits. 

This document concentrates on passive AC filter technology and line-commutated high-voltage 
direct current (HVDC) converters, but much of the content is equally relevant to VSC converter 
technology. Where there is a distinction, this is indicated in the text. 

The scope of this document covers AC side filtering for the frequency range of interest in terms 
of harmonic distortion and audible frequency disturbances. It excludes filters specifically 
designed to be effective in the PLC and radio interference spectra. 

2 Normative references 

There are no normative references in this document. 



IEC TS 62001-2:2026 © IEC 2026 

73 

Bibliography 

[1] CIGRE Technica Brochure 811, DC side harmonics and filtering in HVDC transmission 
systems, 2020 

[2] IEC TR 62001-1:2021, High-voltage direct current (HVDC) systems - Guidance to the 
specification and design evaluation of AC filters - Part 1: Overview 

[3] CIGRE WG14.03/CC.02 (JTF 02), Connection of Harmonic Producing Installations in AC 
High-Voltage Networks with Particular Reference to HVDC. Guide for Limiting 
Interference Caused by Harmonic Currents with Special Attention for 
Telecommunication Systems, Electra No. 159, April 1995 

[4] IEEE Std 368-1977, IEEE Recommended Practice for Measurement of Electrical Noise 
and Harmonic Filter Performance of High-Voltage Direct-Current Systems4 

[5] IEEE Std 519, IEEE Standard for Harmonic Control in Electrical Power Systems 

[6] CAN/CSA-C22.3 No. 3-98, Electrical Coordination, August 1998 

[7] A. Deri, G. Tevan, A. Semlyen and A. Castanheira, The Complex Ground Return Plane: 
A Simplified Model for Homogeneous and Multi-Layer Earth Return, IEEE Transactions 
on Power Apparatus and Systems, Vol. PAS-100, No. 8, August 1981, p. 3686-3693. 

[8] E.J. Rogers, J.F. White, IEEE Transaction on Power Delivery, Mutual Coupling between 
Finite Lengths Parallel or Angled Horizontal Earth Return Conductors, vol.4, no.1, Jan. 
1989, p. 103-113 

[9] ITU, Calculating induced voltages and currents in practical cases, Directives concerning 
the protection of telecommunication lines against harmful effects from electric power and 
electrified railway lines, Volume II, 1999 

[10] IEEE Std 1124-2003, IEEC Guide for Analysis and Definition of DC Side Harmonic 
Performance of HVDC Transmission Systems 

[11] ITU-T K.68, Operator responsibilities in the management of electromagnetic interference 
by power systems on telecommunication systems 

[12] ITU-T EMC-1.6, Danger, damage and disturbance, Directives concerning the protection 
of telecommunication lines against harmful effects from electric power and electrified 
railway lines Volume VI, 2008 

[13] IEEE Std 820-2005, IEEE Standard Telephone Loop Performance Characteristics 

[14] Electrical Coordination Guide, Canadian Electrical Association, May 1989 

[15] IEEE Std 776-2018, IEEE Recommended Practice for Inductive Coordination of Electric 
Supply and Communication Lines 

[16] N.A. Patterson, D.E. Fletcher, IEEE Proceedings of the International Conference on DC 
Power Transmission, The Equivalent Disturbing Current Method for DC Transmission 
Line Inductive Coordination Studies and DC Filter Performance Specification, Montréal, 
Quebec, Canada, June 4-8, 1984, p. 198-204 

___________ 
4 This document has been withdrawn. 



IEC TS 62001-2:2026 © IEC 2026 

74 

[17] M. Kuussaari, Statistical Evaluation of Telephone Noise Interference Caused by AC 
Power Line Harmonic Currents, IEEE Transaction on Power Delivery, Vol. 8, No. 2, April 
1993 

[18] E.W. Kimbark, Direct Current Transmission, Volume 1, Wiley-Interscience, New-York, 
1971 

[19] IEC TR 61000-3-6, Electromagnetic compatibility (EMC) - Part 3-6: Limits - Assessment 
of emission limits for the connection of distorting installations to MV, HV and EHV power 
systems 

[20] IEC TS 62001-3:2026, High-voltage direct current (HVDC) systems - Guidance to the 
specification and design evaluation of AC filters - Part 3: Modelling aspects 

[21] IEC TR 62544, High-voltage direct current (HVDC) systems - Application of active filters 

[22] CIGRE Technical Brochure, Survey of Controls and Control Performance in HVDC 
Schemes, Working Group 14-02, 1994 

[23] CIGRE WG 14.03, AC Harmonic Filter and Reactive Compensation for HVDC, A General 
Survey, Electra No. 63, p 65-102, 1979 

[24] CIGRE WG 14.03, AC Harmonic Filter and Reactive Compensation for HVDC with 
Particular Reference to Non-Characteristic Harmonics, Complement to the paper 
published in Electra No. 63(1979), CIGRE Technical Brochure No. 65, June 1990 

[25] IEC 61975, High-voltage direct current (HVDC) installations - System tests 

[26] IEC 61000-4-7, Electromagnetic compatibility (EMC) - Part 4-7: Testing and 
measurement techniques - General guide on harmonics and interharmonics 
measurements and instrumentation, for power supply systems and equipment connected 
thereto 

[27] IEC 61000-4-30, Electromagnetic compatibility (EMC) - Part 4-30: Testing and 
measurement techniques - Power quality measurement methods 

[28] IEC TR 61869-103, Instrument transformers - The use of instrument transformers for 
power quality measurement 

[29] J.Arrillaga and N. R Watson, "Power System Harmonics", John Wiley and Sons, Ltd., 
2003 

[30] CIGRE JTF 36.05.02/14.03.03, "AC system modelling for AC filter design, An overview 
of impedance modelling", Electra No 164, p. 133 -151, June 1993 

[31] M. Tanaskovic, A. Nabi, S. Misur, P. Diamanti. R. McTaggart, "Coupling Capacitor 
Voltage Transformers as Harmonics Distortion Monitoring Devices in Transmission 
Systems", IPST05, paper 031, 2005 

[32] F. Ghassemi, P.F. Gale, "Method to Measure CVT Transfer Function", IEEE Transaction 
on Power Delivery, Vol. 17, No 4, October 2002 

[33] IEC TR 62001-4:2021, High-voltage direct current (HVDC) systems - Guidance to the 
specification and design evaluation of AC filters - Part 4: Equipment 

[34] IEC TS 61973, High voltage direct current (HVDC) substation audible noise 



IEC TS 62001-2:2026 © IEC 2026 

75 

[35] CCITT, Danger And Disturbance, Directives Volume VI, Geneva, 1989 

[36] IEC TR 62001-5, High-voltage direct current (HVDC) systems - Guidance to the 
specification and design evaluation of AC filters - Part 5: AC side harmonics and 
appropriate harmonic limits for HVDC systems with voltage sourced converters (VSC)  

[37] CIGRE WG B4.47, Special aspects of AC filter design for HVDC systems, CIGRE TB 
No. 553, 2013 

[38] CIGRE WG 14.05, Interaction between Converter and Nearby Generator, CIGRE 
Brochure 119, October 1997 

[39] IEC 62001 (all parts), High-voltage direct current (HVDC) systems - Guidebook to the 
specification and design evaluation of AC filters 

[40] IEC 61000 (all parts), Electromagnetic compatibility (EMC) 

 

___________ 

 




