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OPTIMAL CONFIGERATION FOR SOLAR-WIND-BATTERY HYBRID
POWER SYSTEM BASED ON PENALTY FUNCTION IMPROVED
PARTICLE SWARM OPTIMIZATION

Jia Yan'?, Li Wenxiong'?, Zhao Meng'?, Zhang Chi'?, Wang Yao'?, Tan Jianfeng'’
(1. College of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;
2. Key Laboratory of Wind Energy and Solar Energy Technology , Ministry of Education, Hohhot 010051, China)

Abstract: In order to balance the complex matching relationship among the wind/solar resources, the energy storage

devices and the load devices in a solar-wind-battery hybrid power system, an optimization model is established in the

paper by defining the Annual Average Generation Cost (AAGC) as a target and the Loss of Power Supply Probability

(LPSP) as a constraint condition. The optimization is drived by an Improved Particle Swarm Optimization (IPSO), and a

penalty function is introduced to transfer the nonlinear constraint conditions into a series of unconstrained problems.

Defining the amount of system component as the decision variables, the comprehensiveness of the optimization process is

improved by taking the tower height of wind turbine and the photovoltaic panel angle into consideration. Compared with

the results from multi-objective genetic algorithm , the effectiveness and advantage of the proposed method was verified.

Keywords:

average generation cost

hybrid systems; particle swarm optimization; optimization; loss of power supply probability; annual



