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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -
Part 40: Electromagnetic compatibility (EMC) — Requirements and test method

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

International Standard IEC 61400-40 has been prepared by IEC technical committee 88: Wind
energy generation systems.
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The text of this International Standard is based on the following documents:

Enquiry draft Report on voting
XXIXX/EDIS XX/IXX/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "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, or
*+ amended.

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

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE
DELETED AT THE PUBLICATION STAGE.
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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 The current document applies to measurements on individual wind turbines and not multiple
5  turbines or wind power plants.
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1 Scope
This part of IEC 61400 applies to all type of wind turbine plants.

This standard defines the requirements and test methods for the verification of the wind
turbine performance against emissions and their immunity against conducted and radiated
phenomena.

O o o ~ »

11 The requirements and test methods are defined for the wind turbine and all the sub systems.

12 Compliance with this standard is given if the single wind turbine complies with all clauses of
13  the main body of this standard.
14

15 2 This standard is applicable to both wind turbine plants to be installed in
16 offshore and onshore locations.Normative references

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

21 CISPR 11: 2015/AMD1:2016, Industrial, scientific and medical equipment - Radio-frequency
22 disturbance characteristics - Limits and methods of measurement.

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

25 |EC 61000-4-3:2020, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
26 measurement techniques - Radiated, radio-frequency, electromagnetic field immunity test.

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

29 |EC 61000-4-5:2014+AMD1:2017CSV, Electromagnetic compatibility (EMC) - Part 4-5: Testing
30 and measurement techniques - Surge immunity test.

31 IEC 61000-4-6:2023, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
32 measurement techniques - Immunity to conducted disturbances, induced by radio-frequency
33  fields.

34 |EC 61000-4-8:2009 RLV, Electromagnetic compatibility (EMC) — Part 4-8: Testing and
35 measurement techniques — Power frequency magnetic field immunity test.

36 IEC 61000-4-11:2020-COR 2022, Electromagnetic compatibility (EMC) - Part 4-11: Testing
37 and measurement techniques - Voltage dips, short interruptions and voltage variations
38 immunity tests.

39 IEC61000-4-34:2005+AMD1:2009CSV, Electromagnetic compatibility (EMC) - Part 4-34:
40 Testing and measurement techniques - Voltage dips, short interruptions and voltage
41 variations immunity tests for equipment with mains current more than 16 A per phase.

42 CISPR 16-2-3: 2016, Specification for radio disturbance and immunity measuring apparatus
43  and methods - Part 2-3: Methods of measurement of disturbances and immunity - Radiated
44 disturbance measurements

45 IEC 61400-1: 2019, Wind turbines - Part 1: Design requirements

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

47 IEC 61400-24 ed.2, Wind turbines - Part 24: Lightning protection.
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48 CISPR TR 16-2-5: 2008, Specification for radio disturbance and immunity measuring
49 apparatus and methods - Part 2-5: In situ measurements for disturbing emissions produced by
50 physically large equipment

51 CISPR 16-4-2: 2011+amd:2014, Specification for radio disturbance and immunity measuring
52 apparatus and methods - Part 4-2: Uncertainties, statistics and limit modelling - Measurement
53 instrumentation uncertainty

54 IEC 61400-21-1:2019, Wind energy generation systems - Part 21-1: Measurement and
55  assessment of electrical characteristics — Wind turbines

56 3 Terms and definitions
57 For the purposes of this document, the following terms and definitions apply.

58 ISO and IEC maintain terminological databases for use in standardization at the following
59 addresses:

60 e |EC Electropedia: available at http://www.electropedia.org/
61 e |ISO Online browsing platform: available at http://www.iso.org/obp

62 For the purposes of this document, the terms and definitions are given in IEC 61400-1, IEC
63 61400-2 and CISPR 11.

64 4 Symbols and units

65 See IEC 61400-1, IEC 61400-2, CISPR11 and the other referenced standards.
66 5 Abbreviations

67 See IEC 61400-1, IEC 61400-2, CISPR11 and the other referenced standards.
68 6 Operating conditions during testing.

69 Operating conditions specific for this standard are included in the relevant clauses.
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70 7 Emission requirements

71 7.1 General

72 The entire turbine shall comply with the requirements of this standard.
73  All subsystems shall fulfil the emission requirements of their product standard, product family
74  standards or the relevant generic standard.

75 7.2 Conducted Emissions

76 Conducted emissions requirements do not apply for wind turbines.
77 7.3 Radiated Emissions

78  7.3.1 General

79 Due to continuous variation of wind speed and other external influences the emissions of wind
80  turbines may vary during the measurements. Ambient signals and noise shall be distinguished from
81 emissions of the wind turbine.

82 An overview of a recommended test sequence is given in Figure 1 and Table 1.

83 Description of Figure 1:

84 The measurements shall be executed under the following conditions:

85 ¢ The antenna positions and orientations are given in subclause 7.3.7.

86 ¢ The adjustments of the EMI-Receiver is given in clause 7.3.7

87 * The operation modes of the wind turbine are given in clause 7.3.8.

88 e To distinguish the emission of the wind turbine from prevailing ambient emissions, all
89 measurements on one measurement point shall be executed in sequence in one (time)
90 block. The assessment for ambient emission detection given in CISPR 16-2-3 Annex A4.3
91 to A5 shall be used.

92 ¢ Discontinuous disturbances which occur sporadically shall be disregarded.

93 ¢ All measurements can be repeated multiple times.

94

95
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