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Mechanism analysis of effect of droop control of wind turbine on
stability of first swing of power angle

Liu Hongbo', Ren Yang', Shi Peng’, Wang Xi*, Sun Li'
(1.Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology, Northeast
Electric Power University, Jilin 132012, China; 2.Electric Power Research Institute of Sichuan Power Company of
State Grid Corporation of China, Chengdu 610000, China)

Abstract; With the large—scale access of wind turbines with frequency regulation functions to the
power system, the influence of frequency regulation control on the transient power angle stability
of the system is increasingly prominent. In this paper, an extended two-machine system with a
wind turbine connected to the sending end area and a three —phase short —circuit fault at the
intermediate node of the tie line is taken as the research background. Aiming at the influence
mechanism of the droop control of the wind turbine on the stability of the first swing of the power
angle of the system, firstly, based on the equal area rule, the relationship between the speed
difference of the synchronous machine and the transient energy of the system is established, and
the WDPAS index, including the influence factors such as the output of the wind turbine, the
grid —connected position, and the inertia distribution of the system, is proposed to analyze the
influence of the droop control of the wind turbine on the speed difference of the synchronous
machine. Then, based on the system state of the maximum power point tracking (MPPT) control
of the wind turbine, the dynamic changes of the system transient energy during the fault and after
the fault clearance are studied. Finally, the first swing stability of the system power angle is
evaluated by the maximum offset of the system power angle first pendulum, and an extended two—
machine system simulation model is built in the DIgSILENT/PowerFactory simulation software to
verify the rationality of the index and the correctness of the conclusion.

Keywords: wind turbine; droop control; the first swing stability of system power angle;

synchronous machine speed difference; transient energy
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