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Sumamry:

Calculation of the extreme load on a wind turbine is an essential, yet not extensively studied component of a wind site feasibility in a highly complex terrain area, frequently affected by downslope windstorms. Several methodologies including long-term measurements statistics, high resolution mesoscale modelling and application of the WaSP engineering tool are tested for evaluation of the extreme reference winds for a location at the Eastern Adriatic coast, characterized by a frequent appearance of the strong downslope bura winds.

Abstract:
Wind turbines are exposed to the extreme loading arising from the environmental wind climate. Within the framework of the IEC-standards, the load situations are defined in terms of two independent site variables – a reference wind speed (defined as the maximum wind speed averaged over 10 minutes recorded by an ideal anemometer placed at a height of 10 m at a location being indefinitely flat, uniformly open, with, with roughness coefficients 0.05 m and with a mean return period of 50 years) and a characteristic turbulence intensity. 
The goal of this study is to demonstrate three possibilities to calculate reference wind speed and compare results for typical location in the highly complex terrain of the the Adriatic coast. Methods are: a) statistical one using the long term measured data; b) calculating the expected 50-year wind speed from the results of LAM analysis data and c) calculating the expected 50-year wind speed using the WASP engineering tool. Special emphasis is given to the bura wind as characteristic very turbulent orographically induced wind with 10-minute average wind speeds that reach over 100 km/h and wind gusts over 250 km/h.

