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Control and analysis of current-source wind turbine virtual synchronous
generator with damping coefficient
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Institute), Beijing 100192, China; 2. State Grid Jibei Electric Power Research Institute (North China Electric
Power Research Institute Co., Ltd.), Beijing 100045, China; 3. Grid-connected Operation Technology for

Wind-Solar-Storage Hybrid System State Grid Corporation Key Laboratory, Beijing 100045, China)

Abstract: In order to deal with the problem of frequency/voltage stability of power system with high proportion of wind

power, the theoretical basis of virtual synchronous control is introduced. The mathematical models of Doubly-Fed

Induction Generator (DFIG) and traditional synchronous machines are compared and analyzed. Based on the similarity of

models, the electromotive force, power angle, and power transmission equations of Wind Turbine Virtual Synchronous
Generator (WT-VSG) are deduced, whose change regulations are revealed. A virtual synchronous control strategy of wind
turbine with damping coefficient is researched. The design of virtual synchronous control outer loop and current control
inner loop is performed. In Matlab/Simulink, the simulation model of the WT-VSG is established. The whole process
simulation of the inertia, damping, primary frequency control, and reactive power-voltage regulation of the WI-VSG is

realized. The simulation results confirm the correctness of the theoretical analysis and the effectiveness of the control strategy.
This work is supported by Science and Technology Project of the Headquarter of State Grid Corporation of China

(No. 52010118000N).
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