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A new approach for reactive power/voltage optimization control of regional grid

DONG Yue-xin, YANG Hong-geng
(School of Electrical and Information, Sichuan University, Chengdu 610065, China)

Abstract: This paper puts forward a new approach for reactive power/voltage optimization control. Based on the correlation between
network power loss and node voltages/injected reactive power, a dynamic adaptive adjusting method for penalty factors is presented to
overcome the problem that penalty factors are inflexible in usual methods. Particle swarm optimization algorithm (PSO) is utilized
in the optimization process. Original PSO is easy to fall into a locally optimized point, to address this problem, an improved
stochastic crossover PSO is proposed, which can modify the positions of the current particles using the information of the best
particle. The proposed algorithm can increase the population diversity and enhance the convergence speed. In
addition, stage-by-stage optimization and secondary optimization strategies are introduced in order to improve the voltage quality and
achieve coordinated control with provincial and regional automatic voltage control (AVC) systems. The proposed algorithm and
control strategy are applied to regional AVC, the results of practical grid verify the feasibility and effectiveness of the approach, and
it can reduce the power loss and improve the voltage quality of power systems.

Key words: reactive power optimization; penalty factors dynamic adjusting; stochastic crossover; stage-by-stage optimization;
secondary optimization
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