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Multi-objective Reactive Power Optimization in Electric Power
System with Wind Farm Based on Fuzzy Entropy Weight Method
and CCPSO Algorithm
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(1. School of Automation, Guangdong University of Technology, Guangzhou 510006, China; 2. Guangdong Electric Power
Design Institute Co, Ltd. of China Energy Engineering Group, Guangzhou 510663, China)

Abstract: A study is conducted on the reactive power optimization in distribution network of the wind farm. The
reactive power characteristics of the double-fed wind turbine are analyzed, and the wind farm is used as a
continuous reactive power adjustment means to participate in the reactive power optimization of the power system.
A multi-objective reactive power optimization method is proposed based on fuzzy quotient and chaotic sequence
dynamic particle swarm optimization algorithm. The fuzzy entropy weight method is used to solve the defects of
subjective weight and objective weight, and a multi-objective reactive power optimization decision model with
wind power is proposed based on static voltage stability margin, voltage deviation and active power loss. In order to
solve the local convergence with traditional particle swarm algorithm, combined with Chebyshev mapping and
Logistic mapping, a combinatorial chaotic mapping is used to enhance the homogeneity of the initial particles in the
particle initialization, and Logistic chaos optimization is introduced to the process of algorithm optimization,
strengthening the global optimization ability of the algorithm. The IEEE14-node system is used as a test case, and
the result proves the feasibility and validity of the proposed method.
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Fig.1 Equivalent circuit of a doubly-fed wind turbine
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Tab.1 Result of wind flow distribution under different wind speeds
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0 0 0 1.0429
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Tab.4 Comparison of results before and after optimization
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Tab.2 Results of reactive power optimization in wind farm
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Tab.3 The results before and after variables optimization

A v, V3 Vs Vs Qg Tyy Ty Ts.
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Fig.2 Convergence curve of three algorithms
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