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Development of a Method for Predicting the Effects of Wind Turbine
Wakes Using Field Measurement and Operation Data

Abstract

Accurate prediction of the impact of wind turbine wake on power generation and wind turbine life is
a very Important factor in assessing the business feasibility of wind farms. Hitachi Zosen has conducted
joint research with Associate Professor Takanori Uchida of the Research Institute of Applied Mechanics
at Kyushu University and Toshiba Energy Systems & Solutions Corporation, and worked on the
development of a versatile wind turbine wake model. In the observation of actual wind turbine wakes
conducted at Omonogawa Wind Power Plant, we clarified the wind speed dependence of wind speed
deficits and the relationship between the measured values and values predicted from the Park wake
model widely used in commercial applications through observation using a vertical profiling Doppler lidar.
From an analysis of the wind turbine operation data, we confirmed the same tendency as the observation
results as well as the relationship between turbulent flow intensity and wind direction fluctuations and
the wind speed loss. With the CFD porous disc wake model developed through the joint research, we
reproduced the Omonogawa Wind Power Plant calculations and achieved a wind speed prediction error
of the wind turbine hub height of within =5%.
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