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Application of improved particle swarm-tabu search algorithm

in multi-objective reactive power optimization
LI Jia"?,LIU Tianqi',LI Xingyuan',XING Dapeng?, LI Qian',JIANG Donglin',XIAO Jun’
(1. School of Electrical and Information,Sichuan University,Chengdu 610065, China;
2. State Grid Sichuan Technical Training Center,Chengdu 610072, China;

3. State Grid Zigong Power Supply Company,Zigong 643000, China)
Abstract: A method based on the improved particle swarm-tabu search algorithm is proposed for the
reactive power optimization of power system with three objectives:active power loss,voltage deviation and
static voltage stability margin. With the minimum eigenvalue modulus as the voltage stability margin
index,a single-compromise model including three objective functions is built. The chaotic sequence
produced by Kent mapping is taken as the initial population to insure its diversity and uniformity. The
convex decreasing inertia weight and the adaptive learning factor are adopted in the preliminary
calculation of PSO (Particle Swarm Optimization) to improve its convergence speed and accuracy,while the
tabu search is applied in the post-convergence calculation of PSO to avoid the low search accuracy and
local optimization. According to the fuzzy cut-set theory and based on the variance of population fitness,
the fuzzy set is converted into the classic set,for which a convergence indicator is defined. The tabu
search starts only when the indicator value is 0. The proposed method is applied to IEEE 14-bus,
IEEE 30-bus and IEEE 118-bus systems for verifying its effectiveness and feasibility.
Key words: electric power systems; reactive power; optimization; single-compromise model; particle swarm

optimization; tabu search; convergence indicator; voltage control; fuzzy sets



