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Fig.3 Voltage curves with different reactive power

adjustment parameters
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Key parameters optimization method of wind turbine short circuit
current and reactive power support considering transient
power angle stability

Hua Wen', Dong Wei', Lu Yi*, Zheng Chenyi?
(1.Electric Power Research Institute, State Grid Zhejiang Electric Power Co.,Ltd., Hangzhou 310014, China;
2.School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract; The transient power angle stability and voltage stability issues of new energy grid
connected systems like wind power are combined, and suffer the risk of short circuit current level.
Current research mostly focuses on improving the stability based on single factor, without
considering the multiple factors to develop optimization methods for wind turbine control
parameters. To solve the issue, an optimization method for key parameters of wind turbine short
circuit current and reactive power support is proposed in this paper considering transient power
angle stability. Firstly, based on the simplified model of wind —thermal combined system, the
mechanism of power angle stability problem and the influence of active power output of the wind
turbine on power angle stability are analyzed. Then, the analytical expression for the short—circuit
current of the direct—driven wind turbine is derived, and the key factors that influence the levels
of active and reactive currents are analyzed. Finally, the influence of key parameters of short
circuit current on the reactive power voltage support capacity of wind turbines are studied by
simulation, based on which the optimization principles and method for key parameters of wind
turbine short circuit current and reactive power support considering transient power angle stability
are developed. The simulation analysis results based on actual power grids show that the proposed
method can improve the reactive voltage support capacity of wind turbines while ensuring transient
power angle stability margin and short circuit current level.

Keywords: power angle stability; reactive power and voltage; short circuit current; low voltage

ride through; control parameter optimization

- 284 -



