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Fig.1 Reduction rate of wind turbine under

different wind speeds
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Fig.2 Active power curve of over-speed wind turbines

participating in frequency regulation
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Fig.3 Rotate speed of over-speed wind turbines at

optimal operation point under different wind speeds
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Fig.4 Dynamic response of over-speed wind turbines
participating in frequency regulation
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Fig.5 Simulative results under low wind speed
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Frequency regulation control strategy of over-speed wind turbines
considering optimal operation point
WANG Tongsen,ZHANG Feng,DING Lei
(Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University, Jinan 250061, China)
Abstract: With the reserve capacity reserved by over-speed control,wind turbines can simultaneously achieve
two control objectives of inertial response and primary frequency regulation. The traditional control strategy
often makes insufficient use of the reserve capacity of wind turbine,and has not yet exerted the maximum
frequency regulation advantage of over-speed wind turbine. Therefore, based on the frequency control study
of the over-speed wind turbine, the relationships between inertia response and primary frequency regulation
and steady-state operation point are analyzed,and the frequency regulation control strategy of the over-speed
wind turbines considering the optimal operation point is proposed. The strategy solves the optimal operation
points under different wind speeds through the frequency regulation energy model, and the reserve capacity
of the wind turbines is fully used to participate in the frequency adjustment,so as to realize the optimal
coordination among the frequency drop speed,depth and steady-state deviation. The system simulation model
is built in DIgSILENT for verification, the results show that the proposed control strategy can improve the
dynamic frequency response characteristics of system under different wind speeds,and ensure the stability of
wind turbines.
Key words: wind turbines;over-speed control;inertial response;primary frequency regulation;control strategy;

reserve capacity
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Fig.A1 Block diagram of wind turbine additional frequency
Gl B, Bs B, B B B, G,

B,
ﬂrﬂi
G,

A2 EfiAERKRE

Fig.A2 Simulation model of power system control
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Fig.A3 Simulative results when wind speed is 8 m/s
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Fig.A4 Simulative results under changed wind speed
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