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Characterization of solar irradiance fluctuations
based on MATLAB method

——A case study of a hybrid solar thermal power plant in Bukuzindu, Uganda

Ling Lijia', Wang Ting’, Zhao Yanjie’

(1. Guangxi Electrical Polytechnic Institute, Nanning 530299, China;

2. Shanghai Huazhi Environmental Technology Limited Company, Shanghai 201908, China;
3. Shenzhen Civil Aviation Kaiya Limited Company, Guangdong Shenzhen 518057, China)

Abstract: The instability factor of photovoltaic power is mainly caused by solar irradiance fluctuation. It is

necessary to analyze and study the characteristics of regional solar irradiance fluctuation, which can provide the

theoretical basis for solar irradiance prediction and power generation plan formulation. By using the solar

irradiance monitoring data of the solar hybrid power Station in Bukuzindu, Uganda in January, March, and

November—December 2020, the frequency, slope, and duration of solar irradiance fluctuations of the station were

analyzed and studied based on the MATLAB method, and the variation characteristics of solar irradiance in this

region were explored. The results showed that the frequency of irradiance fluctuations in the dry season was

higher than that in the rainy season, and the fluctuation frequency was higher in the afternoon than in the

morning. There were more high—slope fluctuation events on non—sunny days than on sunny days, but high—slope

fluctuation events were likely to occur on sunny days. Most irradiance fluctuations in Uganda lasted less than 5

minutes.

Key words: MATLAB; solar irradiance; fluctuation; median filtering; threshold value



