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Prediction of maximum wind load on wind turbine towers under operating conditions
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ABSTRACT

Dynamic response analyses of a pitch-regulated 2 MW wind turbine were carried out to investigate
maximum wind loads on wind turbine tower. The mean and maximum tower base bending moments
increase with the increase in the wind speed below the rated wind speed, while above the rated wind
speed, the mean base bending moment decreases with the increase in the wind speed and the
maximum base bending moment increases with the increase in the wind speed when the turbulence
intensity is high due to the pitch control. A formula for the estimation of the maximum base bending
moment was proposed and verified by the field test of a 1.5 MW wind turbine. Proposed formula
shows a good agreement with measurement. The extrapolation coefficient was also evaluated for the
estimation of maximum wind load with a 50 years return period, which increases as the annual mean
wind speed and turbulence intensity increase.
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