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FuHai Offshore Wind Characteristics during an Extreme class Il Typhoon Strike
and its Implications on Wind Turbine Selections
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Abstract

Du-Juan typhoon was one of the severest typhoons that stroke Taiwan in recent years. According
to the reports of Central Weather Bureau (CWB), the maximum wind speed at near-centered reached
up to 51 (m/s) and the route of the Du-Juan typhoon is classified as type Il. In order to illustrate the
wind characteristics of typhoon at the scheduled wind farm locations, we analyzed the wind data
recorded by the Fuhai offshore meteorological mast (constructed by Taiwan Generations Corporation)
during the typhoon strike period and applied the WRF model to predict the wind speed, so as to
provide the information of wind turbine protection to engineers. From the measured data, it is obvious
that the center of Du-Juan passed through nearby the mast. The wind direction was initially north

(= 0°) and then changed to south-south-west (= 200°). The wind speed recorded in the period had two
high-speed peaks and in-between one low peak, which was the evidence of the nearby passing of the
typhoon center. Comparing to the measured data, the WRF simulation obtained the similar results. To
regulate the wind turbine and wind farm designs, the International Electrotechnical Commission
proposed the design standard of wind turbines: IEC 61400-1, wherein the extreme wind speed model
(EWM) is defined by using the ultimate wind speed and vertical wind shear. In this study, the type of
the wind turbine to adopt for the Fuhai offshore wind farm was suggested according to the measured
data, EWM of the Du-Juan typhoon and the turbulence intensity.
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