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Abstract: For improving the economic performance and operation stability of reactive power optimization
in power systems, an improved particle swarm optimization (PSO) algorithm is proposed to achieve reactive
power optimization dispatching in distribution networks. Taking the minimum network loss and operating
cost as the objective functions, a reactive power optimization model including the output of traditional
capacitor bank and reactive power compensators is constructed. By introducing the elite competitive
leadership strategy and the driving perturbation mechanism, the global search ability and convergence
performance of the algorithm are enhanced. Moreover, the Sigmoid function is adopted to dynamically
adjust the inertia weight and make the particle distribution in the solution space more uniform, which
effectively overcomes the defect of premature convergence of traditional PSO. In addition, a special
crowding distance measurement mode is defined, which can maintain the distribution and diversity of
solutions. The experiments on multimodal and multi-objective test functions show that this algorithm can
stably obtain a large number of uniformly distributed Pareto optimal solutions. The simulation verification
based on the IEEE 14-node system further indicates that the proposed method has obvious advantages in
reactive power optimization. It can provide a variety of uniformly distributed and diverse reactive power
compensation schemes, significantly reduce network losses and improve voltage quality, as well as provide
effective decision support for the optimal operation of distribution network.
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Fig. 2 Diagram of the particle search process in space
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