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Fig. 1 Active power and rotational speed curves of
DFIG-based wind turbines participating
in frequency regulation
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Fig. 2 Computation results of genetic algorithm
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Optimal Variable-coefficient Virtual Inertia Control for DFIG-based Wind Turbines

LAN Fei, PAN Yifeng, SHI Meng, LI Jinghua
(Guangxi Key Laboratory of Power System Optimization and Energy Technology
(Guangxi University), Nanning 530004, China)

Abstract: The traditional variable-speed constant-frequency (VSCF) wind power generator is controlled by the power electronic
converter, which causes the active power of the wind turbine to be decoupled from the system frequency. Therefore, the wind
power generator cannot respond to frequency changes and the moment of inertia of power system may decrease. Based on the
analysis of the operation characteristics and virtual inertia characteristics of the doubly-fed induction generator (DFIG), the
relationship between the change of speed and the active power of the DFIG-based wind turbine using virtual inertia control is
studied. A variable-coefficient virtual inertia control strategy considering both the frequency regulation efficiency and frequency
regulation cost is proposed. In this control strategy, the output active power and speed recovery time of DFIG-based wind
turbines are used to measure the efficiency and cost of the frequency regulation. The genetic algorithm is used to calculate the
optimal frequency regulation coefficient curve and the rotational speed deviation under different states of the wind turbine, so as
to realize the frequency control coefficient changes with the variation of the rotor speed. According to the calculated coefficient
curve, the simulation is carried out on the MATLAB/Simulink platform. The results show that the proposed method can
respond to the system frequency changes under different operation conditions and ensure the stable operation of the DFIG-based
wind turbine itself.
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