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Improved Particle Swarm Optimization with Its Applications to Parameter
Optimization of High Temperature Superconducting Cables

Liu Xinying, Wang Shuhong, Qiu Jie

(State Key Laboratory of Electrical Insulation for Electric Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; An improved particle swarm optimization (PSO) is proposed. To solve the premature
of multi-modal function search with PSO algorithm, the average-distance-among-points and dif-
ferential evolution (DE) operator are utilized. Introducing the conception of acceleration, the
effects from the other particles on a single particle are described to accelerate the convergence of
PSO. For a high temperature superconducting (HTS) cable, the non-uniform AC current distri-
bution among the multilayer conductors gives rise to the increased AC losses, therefore the struc-
ture parameters of the multilayer conductors are optimized with the improved PSO. The results
manifest that a uniform current distribution among layers can be realized via the optimization of
structure parameters, thus the AC losses reduced substantially.

Keywords: acceleration; average-distance-among-points; differential evolution operator; particle

swarm optimization; high temperature superconducting cable
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