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DC-link Capacitor Virtual Inertia Control and Inertia Effect
Analysis for PMSG-based Wind Turbine

ZENG Xueyang, LI Xiaopeng, CHEN Gang, ZHANG Huajie, ZHANG Chun
(State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China)

Abstract : In order to solve the problem that power grid inertia is continuously reduced due to the increasing penetration of wind
power in power system, a DC-link capacitor inertia control of permanent magnet synchronous generator ( PMSG) -based wind
turbine ( WT) for participating in grid frequency regulation is proposed. With the virtual inertia control, the DC-link voltage
and AC frequency are coupled to release the static electricity stored in DC-link capacitor to provide inertial support for power
system during frequency disturbance. This virtual inertia control can effectively suppress the rate of change of frequency
(ROCOF) and reduce the maximum deviation of frequency under frequency disturbance, and improve the dynamic characteristics of
frequency. In addition, the key parameters affecting the virtual inertia time constant and the exact relationship between virtual
inertia time constant and DC-link capacitor are discussed in details, and the selection method of the relevant parameters is given.
Finally, a simulation study is built in PSCAD/EMTDC, and the simulation results show that the DC-link capacitor virtual
inertia control can accurately simulate the inertia response of synchronous generator, whose control performance is better than
that of the traditional rotor virtual inertia control.
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