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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
WIND TURBINES –  

 
Part 2: Small wind turbines 

 
 

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) 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 61400-2 has been prepared by IEC technical committee 88: Wind 
turbines. 

This third edition cancels and replaces the second edition published in 2006.  

This edition constitutes a technical revision. This edition includes the following significant 
technical changes with respect to the previous edition: 

• the title has been modified to better reflect the scope; 

• restructured into part I (design evaluation) and part II (type testing) to harmonise use with 
IEC 61400-22 conformity testing and certification; 

• caution provided regarding the use of simplified equations; 

• added annex on other wind conditions;  

• added annex on tropical storms; 

• added annex on extreme environmental conditions; 
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• added annex on EMC testing;

• added annex on dynamic behaviour;

• duration testing requirements modified;

• added annex on standardised format consumer label;

• many minor changes and all known errata corrected.

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

FDIS Report on voting 

88/465/FDIS 88/469/RVD 

Full information on the voting for the approval of this 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. 

A list of all parts in the IEC 61400 series, published under the general title Wind turbines, can 
be found on the IEC website. 

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.

IMPORTANT – The 'colour inside' 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 contents. Users should therefore print this document using a 
colour printer. 

The contents of the corrigendum of October 2019 have been included in this copy.
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WIND TURBINES –  
 

Part 2: Small wind turbines 
 
 
 

1 Scope 

This part of IEC 61400 deals with safety philosophy, quality assurance, and engineering 
integrity and specifies requirements for the safety of small wind turbines (SWTs) including 
design, installation, maintenance and operation under specified external conditions. Its 
purpose is to provide the appropriate level of protection against damage from hazards from 
these systems during their planned lifetime. 

This standard is concerned with all subsystems of SWTs such as protection mechanisms, 
internal electrical systems, mechanical systems, support structures, foundations and the 
electrical interconnection with the load. A small wind turbine system includes the wind turbine 
itself including support structures, the turbine controller, the charge controller / inverter (if 
required), wiring and disconnects, the installation and operation manual(s) and other 
documentation. 

While this standard is similar to IEC 61400-1, it does simplify and make significant changes in 
order to be applicable to small wind turbines. Any of the requirements of this standard may be 
altered if it can be suitably demonstrated that the safety of the turbine system is not 
compromised. This provision, however, does not apply to the classification and the associated 
definitions of external conditions in Clause 6. Compliance with this standard does not relieve 
any person, organisation, or corporation from the responsibility of observing other applicable 
regulations. 

This standard applies to wind turbines with a rotor swept area smaller than or equal to  
200 m2, generating electricity at a voltage below 1 000 V a.c. or 1 500 V d.c. for both on-grid 
and off-grid applications. 

This standard should be used together with the appropriate IEC and ISO standards (see 
Clause 2). 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60038:2009, IEC standard voltages 

IEC 60204-1:2005, Safety of machinery – Electrical equipment of machines – Part 1: General 
requirements 

IEC 60364-5-54, Low-voltage electrical installations – Part 5-54: Selection and erection of 
electrical equipment – Earthing arrangements and protective conductors  

IEC 60721-2-1, Classification of environmental conditions – Part 2-1: Environmental 
conditions appearing in nature – Temperature and humidity 

IEC 61400-11, Wind turbines – Part 11: Acoustic noise measurement techniques  
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IEC 61400-12-1:2005, Wind turbines – Part 12-1: Power performance measurements of 
electricity producing wind turbines  

IEC/TS 61400-13, Wind turbine generator systems – Part 13: Measurement of mechanical 
loads 

IEC 61400-14:2005, Wind turbines – Part 14: Declaration of apparent sound power level and 
tonality values  

IEC/TS 61400-23:2001, Wind turbine generator systems – Part 23: Full-scale structural 
testing of rotor blades 

IEC 61643-11:2011, Low-voltage surge protective devices – Part 11: Surge protective devices 
connected to low-voltage power distribution systems – Requirements and test methods 

ISO/IEC 17025, General requirements for the competence of testing and calibration 
laboratories  

ISO 2394:1998, General principles on reliability for structures 

3 Terms and definitions 

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

3.1  
annual average 
mean value of a set of measured data of sufficient size and duration to serve as an estimate 
of the expected value of the quantity 

Note 1 to entry: The averaging time interval shall be an integer number of years to average out non-stationary 
effects such as seasonality. 

3.2  
annual average wind speed  
Vave 
wind speed averaged according to the definition of annual average 

3.3  
auto-reclosing cycles  
event with a time period, varying from approximately 0,01 s to a few seconds, during which a 
breaker released after a grid fault is automatically reclosed and the line is reconnected to the 
network 

3.4  
brake  
device capable of reducing the rotor speed or stopping rotation of a wind turbine system 

3.5  
catastrophic failure 
disintegration or collapse of a component or structure, that results in loss of vital function 
which impairs safety of a wind turbine system 

3.6  
characteristic value 
value (of a material property) having a prescribed probability of not being attained in a 
hypothetical unlimited test series 
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3.7  
consumer label 
a label for the benefit of consumers consisting of two parts: the label itself, and a test 
summary report made available by a web site 

3.8  
control system 
sub-system that receives information about the condition of the wind turbine system and/or its 
environment and adjusts the turbine in order to maintain it within its operating limits 

3.9  
cut-in wind speed  
Vin 
lowest mean hub height wind speed bin value at which the wind turbine system produces a 
net positive power output 

3.10  
cut-out wind speed  
Vout 
highest mean wind speed at hub height at which the wind turbine system is designed to 
produce power  

3.11  
declared sound power level 
the declared apparent sound power level in dB(A) as measured per IEC 61400-11 and as 
calculated per IEC 61400-14 

3.12  
design limit 
maximum or minimum value used in a design 

3.13  
design situation 
possible mode of wind turbine system operation, e.g. power production, parking, etc. 

3.14  
design wind speed 
wind speed at hub height used as input for the simple design equations (equal to 1,4 Vave) 

3.15  
downwind 
in the main direction of wind flow 

3.16  
emergency shutdown 
rapid shutdown of the wind turbine system triggered by a protection system or by manual 
intervention 

3.17  
environmental condition 
characteristicsof the environment (altitude, temperature, humidity, etc.) which may affect the 
wind turbine system behaviour 

3.18  
external condition 
factor affecting the operation of a wind turbine system including the environmental conditions 
(temperature, snow, ice, etc.) and the electrical network conditions that are not part of the 
wind turbine system 
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