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Introduction

With the rapid increase of wind energy in Japan, troubles of the wind turbines have been reported. The prime cause of such troubles was that the wind conditions at site didn’t satisfy those used in
the design of wind turbines. In IEC61400-1 (International Electrotechnical Commission), the design of wind turbines is based on the standardized class, which specified the 50 years return period
wind speed, annual mean wind speed and turbulence intensity. Often in Japan, site specific conditions are different from those specified in IEC class. For example, the annual mean wind speed is
low and the turbulence intensity is high. For this reason, the assessment of structural integrity by load calculations with reference to site specific conditions is required in IEC. However, the formula
to calculate the wind load is not proposed because the wind loads are affected by the pitch control under operating condition.

In this study, the mechanism of wind load characteristics under operating conditions are investigated using the time history analysis of 2 MW wind turbine model based on the finite element method.
Then, simplified formulas for the estimation of the expected maximum base moment are proposed and verified by the field test of the commercial 1.5 MW wind turbine. Finally, extrapolation
coefficients are proposed to estimate the extreme wind load with 50 years return period for different annual mean wind speeds and turbulence intensities.

1. Wind turbine model

In this study, a typical onshore wind turbine with the rated power of 2MW is
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In this study, it was realized to estimate maximum wind loads on wind turbines under operating conditions.
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(2) Simplified formulas for the maximum base moment under operating conditions were proposed, which cover

different wind speeds and turbulence intensities.
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