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Fig. 1  Comparison of solar irradiance and wind speed
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Fig. 2 Probability density of solar irradiance
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Fig. 3 Probability density of wind speed
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relevance measure based on sparse representation

OPTIMAL CONFIGURATION FOR WIND POWER AND SOLAR
POWER HYBRID SYSTEMS BASED ON JOINT PROBABILITY
DISTRIBUTION OF WIND SPEED WITH SOLAR IRRADIANCE

Qi Zhiyuan', Guo Jiawei’, Li Xiaoyang’
(1. College of Electronic Information Engineering , Inner Mongolia University , Hohhot 010021, China;
2. Inner Mongolia Hohhot Pumped-Storage Power Station, Hohhot 010060, China;
3. Inner Mongolia Meteorological Information Center , Hohhot 010051, China)

Abstract: In order to improve the utilization efficiency and reduce construction costs as well as enhance power supply
reliability for wind power and solar power hybrid systems, an optimal configuration method is proposed in this paper. The
correlation between wind power and solar power as well as the life of energy storage battery are comprehensively
considered, so an optimization function that contain optimization object with the lowest cost of power generation and
constrained condition with the loss of load probability is established. An improved harmony search algorithm is used to
optimize objective function. The process of to obtain solution is completed for two times optimization. After initial
optimization results are obtained, the capacity of wind power is revised according actual rated power in the market. Then
the objective function is optimized again. Finally, the capacity of solar power and energy storage device is obtained. An
example is done to prove the correctness of the proposed method of optimal configuration. The results showed that the
proposed method makes the designed wind power and solar power hybrid systems to meet the load demand for power
supply and reduce construction costs.

Keywords: wind power; solar power; hybrid systems; optimal configuration; joint probability distribution; improved

harmony search method; two times optimization



