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Endorsement notice 

The text of the International Standard IEC 61400-15-1:2025 was approved by CENELEC as a 
European Standard without any modification. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
WIND ENERGY GENERATION SYSTEMS –  

 
Part 15-1: Site suitability input conditions for wind power plants 

 
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 61400-15-1 has been prepared by IEC technical committee 88: Wind energy generation 
systems. It is an International Standard. 

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

Draft Report on voting 

88/1041/FDIS 88/1064/RVD 

 
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 International Standard is English. 
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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 61400 series, published under the general title Wind energy 
generation systems, 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. 
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INTRODUCTION 

This part of IEC 61400 defines a framework for assessment and reporting of the site 
suitability/turbine suitability input conditions for both onshore and offshore (fixed and floating) 
power plants. 
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WIND ENERGY GENERATION SYSTEMS –  
 

Part 15-1: Site suitability input conditions for wind power plants 
 
 
 

1 Scope 

The scope of this part of IEC 61400 is to define a framework for assessment and reporting of 
the site suitability/wind turbine suitability conditions for both onshore and offshore (fixed and 
floating) wind power plants. This includes: 

a) definition, measurement, and prediction of the long-term meteorological and wind flow 
characteristics at the site; 

b) integration of the long-term meteorological and wind flow characteristics with wind turbine 
and balance-of-plant characteristics; 

c) characterizing environmental extremes and other relevant plant design drivers; 
d) addressing documentation and reporting requirements to help ensure the traceability of the 

assessment processes. 

The framework is defined such that applicable national norms are considered and industry best 
practices are utilized. This framework defines the minimum set of parameters. Additional 
parameters may be used if needed. 

The meteorological and wind flow characteristics addressed in this document relate to wind 
conditions, where parameters such as wind speed, wind direction, turbulence intensity, wind 
shear, inflow angle, air density or air temperature are included to the extent that they affect the 
structural integrity of a wind turbine. 

According to IEC 61400-1, IEC 61400-3-1 and IEC TS 61400-3-2, site specific conditions are 
wind conditions, marine conditions, other environmental conditions, soil conditions and 
electrical conditions. All of these site-specific conditions other than site specific wind conditions 
and related atmospheric variables addressed herein are out of scope for this document. 

This document is framed to complement and support the scope of related IEC 61400 series by 
defining environmental input conditions. It is not intended to supersede the design and 
suitability requirements presented in those documents. Specific analytical and modelling 
procedures as described in IEC 61400-1, IEC 61400-2, IEC 61400-3-1 and IEC TS 61400-3-2 
are excluded from the scope of this document. 

2 Normative references 

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

IEC 61400-1:2019, Wind energy generation systems – Part 1: Design requirements 

IEC 61400-3-1:2019, Wind energy generation systems – Part 3-1: Design requirements for fixed 
offshore wind turbines 

IEC 61400-12-1:2022, Wind energy generation systems – Part 12-1: Power performance 
measurements of electricity producing wind turbines 
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ISO 2533:1975, Standard Atmosphere 

ISO/IEC 21778:2017, Information technology – The JSON data interchange syntax 

ISO/IEC 10646:2020, Information technology – Universal Coded Character Set (UCS) 

ISO 3166, Country codes 

3 Terms and definitions 

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

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

NOTE All the below parameters are expected to represent the climate conditions over the design lifetime of the 
wind turbine and apply at hub height. 

3.1  
inflow angle 
angle between a horizontal plane and the wind velocity vector at hub height 

Note 1 to entry: The inflow angle is positive if the wind velocity vector is pointing upwards. 

Note 2 to entry: Referred to as flow inclination angle in IEC 61400-1:2019. 

3.2  
turbulence intensity  
TI 
ratio of the wind speed standard deviation to the mean wind speed determined from the same 
set of measured wind speed data and taken over a period of 10 min and based on at least 1 Hz 
sampling frequency 

3.3  
mean ambient turbulence intensity 
average of a subset of the turbulence intensities 

Note 1 to entry: The subset typically represents a bin within a wind speed and wind direction matrix. 

3.4  
standard deviation of turbulence intensity 
standard deviation of a subset of the turbulence intensities 

Note 1 to entry: The subset typically represents a bin within a wind speed- and wind direction matrix. 

3.5  
associated data source 
primary data source used to derive wind conditions for a given turbine location 

Note 1 to entry: This can include, but is not limited to, meteorological towers, remote sensing devices, production 
data or model data. 

3.6  
number of samples 
number of data points which form the basis of the associated parameter value 
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3.7  
mean wind shear exponent 
wind shear (or power law) exponent as defined in IEC 61400-1:2019 and estimated across the 
rotor swept area 

3.8  
average turbulence intensity at 15 m/s 
mean ambient turbulence intensity over all wind directions in the 15 m/s wind speed bin 

Note 1 to entry: Bin width is defined as 14,5 to 15,5 m/s. 

3.9  
annual mean ambient temperature 
annual mean ambient temperature at the site 

3.10  
annual wind frequency distribution 
annual distribution of occurrences as a function of wind direction and/or wind speeds 

3.11  
Weibull distribution 
probability distribution function 

3.12  
coefficient of variation 
standard deviation divided by the mean value 

3.13  
extreme ambient turbulence intensity 
extreme ten minute value of the ambient turbulence intensity with a return period of 50 years 
as a function of wind speed 

3.14  
omni-directional 
one value describing all direction sectors 

3.15  
surface roughness 
texture of the surface topography that is irregular (not smooth) due to the soil surface and/or 
the presence of vegetation and obstacles such as built-up areas 

3.16  
site suitability/turbine suitability 
given combination of site conditions and turbine properties impacting structural integrity 
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4 Symbols, units and abbreviated terms 

4.1 Symbols and units 

ϕ annual mean inflow angle [deg] 

TI mean ambient turbulence intensity as defined in 3.8 [-] 

σσ standard deviation of estimated wind speed standard deviation [m/s] 

α mean wind shear (or power law) exponent [-] 

αeff effective wind shear exponent [-] 

d displacement height [m] 

D rotor diameter [m] 

zhub hub height [m] 

V50 extreme wind speed (averaged over 10 min) with a recurrence interval of 50 years [m/s] 

Ve50 expected extreme wind speed (averaged over 3 s), with a recurrence time interval of 50 years [m/s] 

ρ air density [kg/m3] 

Vave annual mean wind speed at hub height [m/s] 

C scale parameter of the Weibull distribution function [m/s] 

k shape parameter of the Weibull distribution function [-] 

CCT turbulence structure correction parameter [-] 

P air pressure [hPa] 

T air temperature [°C] 

Vxy horizontal component of wind speed [m/s] 

Vz vertical component of wind speed [m/s] 

RH relative humidity [%] 

 

4.2 Abbreviated terms 
BOM Byte Order Mark 
CFD Computational Fluid Dynamics 
COV Coefficient of Variation 
GEV Generalized Extreme Value Distribution 
GPD Generalized Pareto Distribution 
MCP Measure Correlate Predict 
MIS Method of Independent Storms 
NWP Normal Wind Profile Model 
POT Peak-Over-Threshold 
TI Turbulence Intensity 
WS Wind Speed 
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