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Using measurements of Lidar wind profiler and surface Weather stations
to assess the performance of wind turbines
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Abstract

In order to foster better understanding of the performance of wind turbines and more accurate
prediction of wind power generation, power curves of five types of wind turbines (Z72, G80, V80,
E70 and GE-1.5Se ) currently used by Taiwan Power Company were examined in this study by the
wind measurements of a Lidar wind profiler and two portable surface weather stations.

The results show that the performances of these wind turbines are 5%~20% worse over the medium
to strong wind range by comparing the power curves provided by the manufacturer with the power
curves obtained by Lidar measurements. Two plausable reasons are attributed to this problem. The
major cause comes from the nacelle and the anemometer on the nacelle are not properly aligned with
north. This can reduce the thrust upto 5%~20%. The second is from a dirty blade (dust and sea
salt), which will increase turbulence and hence decrease the thrust for 0.2% to 3%.
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