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An Improved PSO Algorithm and its Utilization in Wind Power

Generation System
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Abstract: The parameter settings of particle swarm optimization( PSO) often rely on experience or testing which results in many times
iteration and low optimzation efficiency. This paper presents the PSO convergence analysis based on the theory of stochastic processes.
By regarding each particle’ s position on each evolutionary step as a stochastic vector the convergence-related parameter adjustment
range is derived. In addition an improved PSO( IPSO) with non-inear and asymmetric time-varying parameters is proposed. An orthog—
onal experiment design method is used to determine the inertia weight and learning factors of the IPSO in which a minimal number of
experiments would have an effect that approximates the full factorial experiments. The optimization reslts of two benchmark functions
show the feasibility of IPSO and its superiority over several previous PSO algorithms. When applied in the maximum power point tracking
( MPPT) of variable speed constant frequency wind energy conversion sytem the optimal tip speed ratio and the generator speed are tai—
lored such that the maximum annual average wind energy and power coefficient are available which verify the correctness of the IPSO
and its practical value.
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