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Reactive power optimization for distribution network with multi-scenario wind power generator
CHEN Jiming', QI Lizhi', SUN Mingyu®, XUE Yongduan'
(1. College of Information and Control Engineering, China University of Petroleum (East China), Qingdao 266580, China;
2. Dongying Power Supply Company, Shandong Electric Power Corporation, Dongying 257091, China)

Abstract: The reactive power optimization with wind power generator in multi-scenario is discussed. Through probability
statistics method, the uncertainty problem of active power output is solved and reactive power output scope is obtained
based on rotor side maximum current limitation. By integrating traditional capacitor reactive power compensation, the
wind power generator takes part in the reactive power optimization as a continuous adjustable reactive source. Combining
differential evolution algorithm and crossover-mutation operator, the bacterial colony chemotaxis algorithm is improved
and the global optimization capability of algorithm is enhanced. The reactive power optimization model is built with the
objective function of the minimum loss and out-of-limit voltage punishment. The result shows that reactive power
optimization with wind power generator in different scenario can reduce the system loss, improve the voltage level, and
enhance the adaptability of the power distribution system under the impact of wind speed.
This work is supported by National Natural Science Foundation of China (No. 51477184).
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Fig. 2 Flow chart of improved BCC algorithm
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Table 1 Results of optimization only considering the active

power capacity of DFIG
fEHLRE RSN BERE
RV :izo 3<v<l1l 11<v<30
DFIG f i/MW 0 0.714 1.500
AR Sk 4 2 2
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B (kW) 129 81.98 70.87
24 0.228 6% 0.165 9% 0.068 3%
13# [ L 5.771 4% 3.180 5% 1.634 1%
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Table 2 Results of optimization with the reactive power

regulation of DFIG
FEHURAS RINZIRES B IRA
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v2>30
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