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Fig.1 Improved RC model of super capacitor
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Fig.2 Efficiency curve of constant voltage charging
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Fig.3 Efficiency curve of constant current charging
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Fig.4 Efficiency curve of constant power charging
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Fig.5 Structure of charging system of photovoltaic
cell to super capacitor
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Charging strategy for super capacitor of photovoltaic generation system

JIANG Wei',CHEN Wu',HU Renjie', WANG Xiaodong?, YANG Yongbiao®
(1. Jiangsu Provincial Key Laboratory of Smart Grid Technology & Equipment,School of
Electrical Engineering,Southeast University ,Nanjing 210096, China;

2. State Grid Changzhi Electric Power Supply Company,Changzhi 046011, China;

3. NARI Technology Co.,Ltd.,Nanjing 211106, China)

Abstract: The improved RC model of super capacitor is applied in the analysis of its charging efficiency
for different charging methods. A super capacitor charging system based on BoCBB (Boost Cascaded Buck
converter) is proposed for photovoltaic power generation system and a complete control strategy is designed
for it. The Boost converter is connected to photovoltaic system and an improved perturb-observe method is
adopted to track the maximum power point. A multi-step charging strategy is adopted to charge the super
capacitor by the Buck converter. The concept of equivalent current source is applied in the modeling of
BoCBB front and back stages,based on which,the main circuits of charging system are modeled and the
controller of current loop is designed. The charging efficiency of photovoltaic cell to super capacitor is
simulated for different illumination intensities. A test platform is built and the comparative experiment shows
the proposed charging strategy improves the charging efficiency effectively.

Key words: photovoltaic generation system; super capacitor; energy storage; cascaded converter; charging;

efficiency; photovoltaic cells; maximum power point tracking
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