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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 1 

____________ 2 

 3 
WIND ENERGY GENERATION SYSTEMS - 4 

Part 40: Electromagnetic compatibility (EMC) - Requirements and test method 5 
 6 
 7 

FOREWORD 8 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for 9 
standardization comprising all national electrotechnical committees (IEC National 10 
Committees). The object of IEC is to promote international co-operation on all questions 11 
concerning standardization in the electrical and electronic fields. To this end and in 12 
addition to other activities, IEC publishes International Standards, Technical Specifications, 13 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred 14 
to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC 15 
National Committee interested in the subject dealt with may participate in this preparatory 16 
work. International, governmental and non-governmental organizations liaising with the IEC 17 
also participate in this preparation. IEC collaborates closely with the International 18 
Organization for Standardization (ISO) in accordance with conditions determined by 19 
agreement between the two organizations. 20 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as 21 
possible, an international consensus of opinion on the relevant subjects since each 22 
technical committee has representation from all interested IEC National Committees.  23 

3) IEC Publications have the form of recommendations for international use and are accepted 24 
by IEC National Committees in that sense. While all reasonable efforts are made to ensure 25 
that the technical content of IEC Publications is accurate, IEC cannot be held responsible 26 
for the way in which they are used or for any misinterpretation by any end user. 27 

4) In order to promote international uniformity, IEC National Committees undertake to apply 28 
IEC Publications transparently to the maximum extent possible in their national and 29 
regional publications. Any divergence between any IEC Publication and the corresponding 30 
national or regional publication shall be clearly indicated in the latter. 31 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies 32 
provide conformity assessment services and, in some areas, access to IEC marks of 33 
conformity. IEC is not responsible for any services carried out by independent certification 34 
bodies. 35 

6) All users should ensure that they have the latest edition of this publication. 36 
7) No liability shall attach to IEC or its directors, employees, servants or agents including 37 

individual experts and members of its technical committees and IEC National Committees 38 
for any personal injury, property damage or other damage of any nature whatsoever, 39 
whether direct or indirect, or for costs (including legal fees) and expenses arising out of the 40 
publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  41 

8) Attention is drawn to the Normative references cited in this publication. Use of the 42 
referenced publications is indispensable for the correct application of this publication. 43 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may 44 
be the subject of patent rights. IEC shall not be held responsible for identifying any or all 45 
such patent rights. 46 

International Standard IEC 61400-40 has been prepared by IEC technical committee 88: Wind 47 
energy generation systems. 48 

The text of this International Standard is based on the following documents: 49 

Enquiry draft Report on voting 

XX/XX/FDIS XX/XX/RVD 
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Full information on the voting for the approval of this International Standard can be found in 50 
the report on voting indicated in the above table. 51 

 52 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 53 

The committee has decided that the contents of this publication will remain unchanged until 54 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 55 
related to the specific publication. At this date, the publication will be 56 

•  reconfirmed, 57 
• withdrawn, 58 
• replaced by a revised edition, or 59 
• amended. 60 
 61 

The National Committees are requested to note that for this document the stability date 62 
is 20XX. 63 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE 64 
DELETED AT THE PUBLICATION STAGE. 65 

 66 

Full document details: 18/30352616 DC

http://www.avadocuments.com/doc/18-30352616-dc
http://www.avadocuments.com/doc/18-30352616-dc


88/671/CD – 4 – IEC CD 61400-40 © IEC 2018 

 
CONTENTS 

1 Scope .................................................................................................................................. 6 
2 Normative references. ...................................................................................................... 6 
3 Terms and definitions........................................................................................................... 7 
4 Symbols and units. .............................................................................................................. 7 
5 Abbreviations. ...................................................................................................................... 7 
6 Marking and documentation. ................................................................................................ 7 

Machine parameters: ........................................................................................................ 7 
Wind conditions: ............................................................................................................... 8 
Electrical network conditions: ........................................................................................... 8 
Other environmental conditions (where taken into account): ............................................. 8 
Major components: ........................................................................................................... 8 

7 Test setup for Type tests. .................................................................................................... 8 
8 Operation conditions during testing. ..................................................................................... 8 
9 Emission requirements. ........................................................................................................ 8 
9.1Conducted emissions ......................................................................................................... 8 

9.2. Radiated Emissions ................................................................................................. 10 
9.2.7. Description of the operating modes ............................................................. 18 
9.2.9. Limit values ................................................................................................. 20 
9.2.10. Measurement uncertainty .......................................................................... 21 

9.3. Harmonics, interharmonics and higher frequency components. ................................ 21 
9.4. Flicker. .................................................................................................................... 21 

10 Immunity requirements. .................................................................................................... 21 
10.1. Electrostatic Discharge. ......................................................................................... 21 
10.2. Immunity radiated .................................................................................................. 22 
10.3. Immunity to EFT .................................................................................................... 22 
10.4. Surge tests ............................................................................................................ 22 
10.5. Conducted Immunity .............................................................................................. 22 
10.6. Immunity to power magnetic field. .......................................................................... 22 
10.7. Voltage dips, short interruptions and voltage variations. ........................................ 22 

11 Test results and test report. ............................................................................................. 23 
Annex A (normative)Variant Models ...................................................................................... 24 
Annex B Type Approval (normative) ...................................................................................... 25 
Annex C (conducted emissions) (informative) ....................................................................... 27 

Annex D: Risk Assesment. (Informative) ......................................................................... 28 
Annex E: Main converter on Wind Turbines. (Normative) ................................................ 31 
Annex F: Deviation from CISPR standards. (Normative) ................................................. 31 

 

Full document details: 18/30352616 DC

http://www.avadocuments.com/doc/18-30352616-dc
http://www.avadocuments.com/doc/18-30352616-dc


IEC CD 61400-40  IEC 2018 – 5 – 88/671/CD 

 1 
INTRODUCTION 2 

The purpose of this part of IEC 61400 is to provide the EMC requirements and test methods 3 
that are applicable to all the equipment within its scope. 4 
This document is only applicable to Wind Turbines. Wind Farms will be introduced later.5 
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 6 

1 Scope 7 

This part of IEC 61400 applies to all type of electricity producing wind turbines.  8 
This standard defines the requirements and test methods for the verification of 9 
electromagnetic emissions and the immunity against electromagnetic interferences of wind 10 
turbines producing electricity. 11 
  12 
The requirements and test methods will be defined according the behaviour and the 13 
installation of this type of generating systems and all the sub systems included. 14 
This standard is applicable to both electricity producing wind turbines to be installed in 15 
offshore and onshore locations. 16 

Compliance with this standard can be done for: 17 

• Type approval showing the requirements given of Annex A and B fullfiled for the Wind 18 
Turbine, or 19 

• Single Wind turbine complying with all clauses of the main body of this standard.  20 

2 Normative references. 21 

The following documents are referred to in the text in such a way that some or all of their 22 
content constitutes requirements of this document. For dated references, only the edition 23 
cited applies. For undated references, the latest edition of the referenced document (including 24 
any amendments) applies. 25 

CISPR11: 2015, Industrial, scientific and medical equipment - Radio-frequency disturbance 26 
characteristics - Limits and methods of measurement. 27 

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and 28 
measurement techniques - Electrostatic discharge immunity test. 29 

  IEC 61000-4-3:2006+AMD1:2007+AMD2:2010CSV, Electromagnetic compatibility (EMC) - 30 
Part 4-3: Testing and measurement techniques - Radiated, radio-frequency, electromagnetic 31 
field immunity test. 32 

  IEC 61000-4-4:2012RLV, Electromagnetic compatibility (EMC) – Part 4-4: Testing and 33 
measurement techniques – Electrical fast transient/burst immunity test. 34 

  IEC 61000-4-5:2014+AMD1:2017CSV, Electromagnetic compatibility (EMC) - Part 4-5: Testing 35 
and measurement techniques - Surge immunity test. 36 

  IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) - Part 4-6: Testing and 37 
measurement techniques - Immunity to conducted disturbances, induced by radio-frequency 38 
fields. 39 

  IEC 61000-4-8:2009 RLV, Electromagnetic compatibility (EMC) – Part 4-8: Testing and 40 
measurement techniques – Power frequency magnetic field immunity test. 41 

  IEC 61000-4-11:2004+AMD1:2017CSV, Electromagnetic compatibility (EMC) - Part 4-11: 42 
Testing and measurement techniques - Voltage dips, short interruptions and voltage 43 
variations immunity tests. 44 

  IEC 61000-4-13:2002+AMD1:2009+AMD2:2015CSV, Electromagnetic compatibility (EMC) - 45 
Part 4-13: Testing and measurement techniques - Harmonics and interharmonics including 46 
mains signalling at a.c. power port, low frequency immunity tests. 47 

  IEC61000-4-34:2005+AMD1:2009CSV, Electromagnetic compatibility (EMC) - Part 4-34: 48 
Testing and measurement techniques - Voltage dips, short interruptions and voltage 49 
variations immunity tests for equipment with mains current more than 16 A per phase. 50 
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CISPR TR 16-2-3: 2016, Specification for radio disturbance and immunity measuring 51 
apparatus and methods - Part 2-3: Methods of measurement of disturbances and immunity - 52 
Radiated disturbance measurements 53 

IEC 61400-1: 2005, Wind turbines - Part 1: Design requirements 54 

IEC 61400-2: 2013, Wind turbines - Part 2: Small wind turbines 55 

CISPR TR 16-2-5: 2008, Specification for radio disturbance and immunity measuring 56 
apparatus and methods - Part 2-5: In situ measurements for disturbing emissions produced by 57 
physically large equipment 58 

IEC/CISPR 16-4-2: 2011+amd:2014, Specification for radio disturbance and immunity 59 
measuring apparatus and methods - Part 4-2: Uncertainties, statistics and limit modelling - 60 
Measurement instrumentation uncertainty  61 

IEC 61400-21:2008, Wind turbines - Part 21: Measurement and assessment of power quality 62 
characteristics of grid connected wind turbines 63 

ISO/IEC 17025:2017, General requirements for the competence of testing and calibration 64 
laboratories 65 

 66 

3 Terms and definitions. 67 

For the purposes of this document, the following terms and definitions apply. 68 

ISO and IEC maintain terminological databases for use in standardization at the following 69 
addresses:  70 

• IEC Electropedia: available at http://www.electropedia.org/ 71 

• ISO Online browsing platform: available at http://www.iso.org/obp 72 
 73 
For the purposes of this document, the terms and definitions are given in IEC 61400-1, IEC 74 
61400-2 and CISPR 11. 75 
Technical Construction file: documentation about the product under test refer to EMC matters. 76 

4 Symbols and units. 77 

See IEC 61400-1, IEC 61400-2, CISPR11 and the other referenced standards. 78 

5 Abbreviations. 79 

See IEC 61400-1, IEC 61400-2, CISPR11 and the other referenced standards. 80 

6 Marking and documentation. 81 

This is the minimum information to be provided by the manufacturer: 82 

Wind turbine type specification: 83 

Machine parameters:  84 

Model 85 
WT manufacturer and country  86 
IEC WT class 87 
Rated power  [kW] 88 
Rated wind speed Vr [m/s] 89 
Rotor diameter [m] 90 
Hub height(s) [m] 91 
Hub height operating wind speed range Vin – Vout [m/s] 92 
Design life time  [y] 93 
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Wind conditions: 94 

Characteristic turbulence intensity I15 at Vhub = 15 m/s [-] 95 
Annual average wind speed at hub height Vave [m/s] 96 
Reference wind speed Vref [m/s] 97 
Mean flow inclination [deg] 98 
Hub height 50-year extreme wind speed Ve50 [m/s] 99 

Electrical network conditions: 100 

Normal supply voltage and range [V] 101 
Normal supply frequency and range [Hz] 102 
Voltage imbalance [V] 103 
Maximum duration of electrical power network outages [days] 104 
Number of electrical network outages [1/y] 105 

Other environmental conditions (where taken into account): 106 

Design conditions in case of offshore WT (water depth, wave conditions, etc.) 107 
Normal and extreme temperature ranges [°C] 108 
Relative humidity of the air [%] 109 
Air density [kg/m3] 110 
Solar radiation [W/m2] 111 
Description of lightning protection system 112 
Earthquake model and parameters 113 
Salinity [g/m3] 114 

Major components: 115 

Blade type [-] 116 
Gear box type [-] 117 
Generator type [-] 118 
Tower type [-] 119 
Main Converter 120 
 121 

7 Test setup for Type tests. 122 

Test setup specific for this standard is included in the relevant chapters.  123 

8 Operation conditions during testing. 124 

Operating conditions specific for this standard are included in the relevant chapters.  125 

9 Emission requirements. 126 

All subsystems have to fulfil the emission requirements of the product standard or the relevant 127 
generic standard. But as minimum the emission levels for the complete turbine.  128 

9.1Conducted emissions 129 

   130 
Conducted emissions requirements do not apply for wind turbines under the scope of IEC 131 
61400-1. 132 
 133 
For wind turbines under the scope of IEC 61400-2 annex H of IEC 61400-2 is applicable.  134 
 135 
Network communication ports: 136 
 137 
Electrical communication ports shall comply with CISPR 32.  138 
 139 
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