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Fig.2 Schematic diagram of DFIG operating limits
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Tab.1 Active power and reactive power zones of different periods

B 1 B 2 S 3 B 4
VRS TEDY RS AW RIS AW RWIRS A0 GRS
/MW X 38 [l /Mvar /MW X3 Bl /Mvar /MW X3 Bl /Mvar /MW X3 Bl /Mvar

(-1.071 ,0) (-1.071,0) (-1.071,0) (-1.701,0)

17 2.4 (0,1.479) 3.6 (0,1.479) 1.8 (0,1.479) 3.0 (0,1.479)
(1.479,2.458) (1.479,1.672) (1.479,2.911) (1.479,1.98)
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Tab.3 Results of reactive power optimization(1)
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Reactive power optimization model and its algorithms for distribution system
with wind farm in electricity market
ZHOU Dongxu,Ll Xiaoming

(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)
Abstract: From the perspective of electricity market and based on the research of variable-speed constant-
frequency DFIG (Doubly-Fed Induction Generator),the output power of DFIG is divided into three operational
zones according to the direction of reactive power and the relationship between reactive power and active
power,and the corresponding function for calculating the reactive power costs is given for each zone. The
reactive power optimization model is established,which takes the minimum power loss,reactive power cost
and voltage limit violation as its objectives,and solved by the hybrid intelligent algorithm of bacteria
foraging optimization and particle swarm optimization with adaptive step-size,which improves the global
searching ability in early stage and the local searching ability in late stage to avoid the easy local optimal
solution of bacteria foraging optimization. Case simulation shows that,the proposed method effectively reduces
the network loss and fully mobilizes the wind farm in the reactive voltage regulation.
Key words: wind power; doubly-fed induction generator; hybrid intelligent algorithm; reactive power;

optimization; models



