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INVESTIGATION OF CONTROL STRATEGY FOR LARGE-SCALE WIND
TURBINES IN STRONG WIND CONDITIONS

Cao Jiufa, Wang Tongguang
(Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design,

Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract Wind turbines normally operate in the range between the cut-in wind speed of 3m/s and the
cut-out wind speed of 25m/s. Once the cut-out wind speed is reached the wind turbine is brutally shut
down and disconnected from the grid right away, especially in the case that offshore wind turbines
frequently experience strong wind over the cut-out wind speed. This control strategy has an impact to
the electrical grid and results in fatigue loads on wind turbine structure. Based on the theoretical power
curve of a typical mega-watt wind turbine in this paper, the aerodynamics-structure bothway coupling
is included, and flexible wind turbine model is established. The pitch angle and rotor speed for the
power curve of rated wind speed in various control strategies are then optimized. Finally, the new
theoretical power curve and its corresponding pitch angle and rotor speed regular curves are obtained to
meet the requirements of maximum power output and minimum structural load through a
multi-objective optimization approach. In this way, the wind turbine not only meets the load
requirement and protect the electrical grid, but also can produce the more wind energy.

Keywords large-scale wind turbines; blade element momentum theory; aeroelasticity; control
strategy



