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Abstract

With the growth in the number of wind powered generator facilities in recent years, such facilities
built on complex terrain such as mountainous areas have seen increase in accidents such as damage of
turbine blades. In face of the recent growth in the number of wind turbine accidents, the national
government has reinforced its safety regulations on wind power generation facilities.

This research was conducted in cooperation with Kyudenko New Energy Co., Ltd., to measure
deformation on wind turbine blades and gather actual data on wind conditions for Wind Turbine #10 of
the Kushikino Reimei Wind Farm (in operation since Nov. 2012), in Kushikino, Kagoshima Prefecture.
Based on the gathered measurement data, the wind direction that most impacted the structural strength
of the turbine was identified, and the data was analyzed in detail. To examine into the failure analysis
method based on numerical wind loads, numerical wind simulation based on large-eddy simulation
(numerical wind diagnosis) was conducted for the wind directions that have been identified. The
research focused especially on the 3D air flow structure and wind load characteristics of east wind,
which showed the largest impact from terrain-induced turbulence and north wind that showed the least
impact and studied the correlation with actual measurement data.

Lastly, a proposal is presented on application on wind turbine safety management based on numerical
wind simulation with attention to the requirements in the structural strength of the wind turbine.
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