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Fig.1 Wide-area damping control strategy of
doubly-fed wind turbine system
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Fig.2 Model of power system with doubly-fed

wind turbine
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Table 1 Controllability geometric indexes

s - R INGIE

S Aw; Aw, Aw,; Aw,,
G, 1.0000 0.9674 0.9087 0.864 1
G, 0.8214 0.7644 0.5761 0.7254
G, 0.8735 0.8413 0.8286 0.7217
G, 0.8439 0.7234 0.5986 0.7099
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Coordinated optimal strategy of wide-area damping controller in doubly-fed wind
turbine system
NIE Yonghui',XU Hantong®, CAI Guowei’,ZHANG Qingfeng’, YANG Deyou’

(1. Academic Administration Office,Northeast Electric Power University,Jilin 132012, China;

2. College of Electrical Engineering, Northeast Electric Power University,Jilin 132012, China)
Abstract: To improve the ability of doubly-fed wind turbine system to suppress low-frequency oscillation, a
coordinated optimal strategy of wide-area damping controller based on auto-disturbance rejection controller
is proposed. The model of power system with doubly-fed wind turbine is established,the wide-area damping
control loop is selected subsequently based on the observable / controllable comprehensive geometric index
of system,and the auto-disturbance rejection controller and the wide-area damping controller are coordinated
optimized by the artificial bee colony algorithm to enhance the system stability. The feasibility and effec-
tiveness of the proposed method in suppressing low-frequency oscillation of doubly-fed wind turbine system
are verified by 2-area 4-machine system and New England 10-machine 39-bus system.
Key words: doubly-fed wind turbine system;low-frequency oscillation ;auto-disturbance rejection control ; wide-

area damping controller;artificial bee colony algorithm;coordinated control;optimization
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Table C1 Parameter optimization results under different algorithms
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Table C2 Comparison of low frequency oscillation modes before and after optimization
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