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Influence of Grid-Connected Direct-Drive Wind Farm on
Static Voltage Stability of Power System

ZHENG Xinyuw, SUN Shiyun, ZHANG Xuejuan, WANG Chunyou, ZHAO Wei
(Faculty of Electric Power Engineering, Kunming University of Science and Technology,
Kunming 650500, China)

Abstract: Large-scale access to wind farms would have a significant impact on the static voltage stability of
power grid. Taking the extended single-machine infinite bus system with direct-drive wind turbines as an example, the
equivalent model of the system with direct-drive wind turbines was analyzed by two static power flow calculation
methods, and the analytical formula of bus voltage at the grid-connected point of the system was derived after wind
power was connected. The simulation models of the extended single-machine infinite bus system with direct-drive wind
turbines and the actual power grid system were established in BPA. The theoretical calculation results and simulation
results were compared. The permeability of wind power, the grid-connected position of wind turbines, the load access
ratio and the load access position of the bus voltage at the grid-connected point were analyzed under different control
modes. The influences of the factors on the static voltage stability of the system were discussed.
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