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Frequency coordination control of a variable speed wind turbine based on inertia/droop control

CAl Baorui, YANG Lei, HUANG Wei
(Electric Power Dispatching and Control Center of Yunnan, Kunming 650200, China)

Abstract: Large scale fluctuation of wind energy power may lead to system frequency fluctuation because of the shortage
of traditional frequency modulation resources in an isolated power system with high permeability access. This limits the
further access to new wind energy power. Hence, this paper presents a frequency coordination control method of a
variable speed wind turbine based on inertial and droop control. First, the frequency control characteristics of three types
of Variable Speed Wind Turbines (VSWTSs) are analyzed, including those of a Doubly Fed Induction Generator (DFIG), a
Permanent Magnet Synchronous Generator (PMSG) and an Active Stall Induction Generator (ASIG). From this, a
frequency coordination control strategy of a variable speed wind turbine based on inertial and droop control is proposed,
and the influence of different inertia and droop parameters on the frequency of isolated power system under different
disturbance conditions is analyzed. From this, the appropriate control parameters can be selected. Finally, the steady-state
and transient responses of wind turbines are simulated under the condition of random wind speed disturbance and large
disturbance, and the effectiveness of the proposed frequency suppression method is verified. The results show that the
proposed method can significantly improve the frequency stability of an isolated power system.
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