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Table 1 Supercapacitor open circuit voltage under

different SOCs

SOC/% TF B LRIV SOC/% T LR/ V
10 77210 60 329292
20 12.699 5 70 37.8223
30 17.8526 80 42.8023
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Fig.5 Hybrid energy storage topology diagram
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Fig.6 Simulation model of hybrid energy storage system
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Table 2 Simulation model related parameters
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Fig.7 Physical diagram of the hybrid energy storage system
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Fig.9 Battery input voltage during uniform pulse experiment
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Fig.11 Simulates the input light intensity of the experiment
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Table 3 Data analysis and comparison under two energy

storage systems
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Photovoltaic applications based on hybrid energy storage of
supercapacitors and batteries

Hai Tao', Fan Panlong', Wang Jun®, Lin Guangzhou®
(1.College of Electrical Engineering, Guangxi University, Nanning 530004, China; 2.Hualan Design Institute,
Nanning 530004, China; 3.Yangsheng New Energy Co.,Ltd., Nanning 530004, China)

Abstract: The instability of power generation in photovoltaic power generation system is difficult
to avoid, and its instability will cause a great burden on the energy storage system, of which the
impact on the service life of the battery is the most serious. Based on extended Kalman Filter
(EKF) to achieve supercapacitor state of charge (SOC) estimation, according to the real —time
photovoltaic output power and SOC of the supercapacitor, a new controllable topology is controlled
to achieve hybrid energy storage of supercapacitor and battery, so as to alleviate the sudden
change of battery charging voltage. In MATLAB/Simulink, the simulation model is constructed,
the results show that the error of EKF estimating SOC is within 4% , and the fluctuation of the
input voltage of the battery is significantly suppressed under the hybrid energy storage strategy,
which can effectively reduce the impact of photovoltaic output instability on battery service life.

Keywords: photovoltaic power generation; supercapacitors; hybrid energy storage; suppress

fluctuation
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