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Statistical errors in the assessment of annual energy yields of a wind turbine
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Abstract

Wind statistic measurement and analysis are design keys to maximize wind turbine efficiency and
annual yield. The most widely used distribution functions are Weibul's and Rayleigh’s distributions.
These two systems are subject to some inherent inaccuracies in wind data evaluation, since they are
merely theoretical approximations of the real phenomena. Therefore the objective of this study was to
evaluate the differences between the statistical representations and the measurement data which were
represented by the trapezoidal distribution. Afterward the wind turbine outputs were computed by using
the three statistical representations (Weibull, Rayleigh and Trapezoidal distributions) in conjunction with
the Blade Element Momentum Theory in order to evaluate the differences in annual energy yields. Three
wind statistics from three provinces in Thailand were employed, namely: Chonburi, Rayong and
Nakornsrithammarat. As much as 28% error in annual energy yield was observed.
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