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Advanced Control Technologies for Wind Turbine Generation Systems
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Wind turbine generation systems are operated under constantly changing wind conditions, necessitating various functions and performance
characteristics to achieve high reliability, high energy production, high grid stability, and the most advantageous specifications to meet the needs of

the market concerned.

To meet these requirements and achieve comprehensive cost reductions, Toshiba is developing the following advanced technologies: (1) a plasma
aerodynamic control technology to increase power generation efficiency by controlling plasma-induced airflow on the blades; (2) a wind farm control
technology to optimize the total power generation of the wind farm by controlling the output of each wind turbine; and (3) a wind turbine control
system with hybrid battery systems incorporating two types of batteries to suppress power fluctuations in the wind farm.
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Structure of electrode for plasma aerodynamic control
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Enhancement of aerodynamic lift
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30 kW wind turbine generator at Mie University
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Improvement of torque by plasma aerodynamic control
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Improvement of power output by plasma aerodynamic control
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Configuration of wind farm control system
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Wind farm control schemes
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Configuration of wind turbine control system with hybrid battery systems
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Comparison of capacity and cost of battery systems
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