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Constant Voltage Control Scheme of Super Capacitor Charging

ZHANG Chanjuan', WEN Xiaoling", LI Kangkang®, JI Yuanyuan', ZHANG Shuanghua'
1. School of Electronical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. Antu Zhengzhou Bio Engineering Co. Ltd, Zhengzhou 450016, China

Abstract: We proposed a double closed-loop control strategy with external voltage-loop and inner current-loop
for improving the reliability of the super-capacitor charging control system. Firstly the small signal linear model
of the super capacitor energy storage system (SCESS) with BUCK converter as the main circuit was constructed
by the state space averaging method. Then, the simulation model of SCESS was established by using MATLAB/
SIMULINK software, and the current and voltage waveforms of the super capacitor were analyzed in the single
closed-loop control mode and double closed-loop control mode. The results show that the terminal voltage of the
super capacitor can reach the expected stable voltage of 12 V under the both control modes. However, the charging
stable current of the super capacitor is up to 120A which is far more than the expected stable current 12 A and
probably destroys the components of the SCESS in the single-closed loop control mode; the maximum charging
current can be controlled within 18 A and the steady state current does not exceed 12 A in the double-closed
loop control mode, which provides a new thought for the super capacitor charging control.

Keywords: super capacitor; state space averaging method; voltage control; loop peak current control
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Fig. 1 Buck charging circuit of super-capacitor
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Fig. 2 Principle diagram of single closed-loop control system with constant voltage
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Fig. 3 Principle diagram of double closed-loop control

system with constant voltage and peak current
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Fig. 5 Simulation model of double closed-loop control system for super-capacitor charging circuit
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Tab. 1  Parameters of charge circuit of super capacitor
double closed loop
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Fig. 6 Relation of current and voltage of super capacitor in single closed loop control

20 T T T T

18
15
12

I/ A

S WA

VoIV

0.4 0.5 0.6 0.7

t/s

B7 WAREHEREFREBRMEENXR

Fig. 7 Relation of current and voltage of super capacitor in double closed loop control
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