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Study on influence mechanism of circulating current on charging
speed in LC series resonant charging system

SHI Duolin', GUAN Xiaocun', WU Baoqgi’, GUAN Shaohua'

(1. National Key Laboratory of Electromagnetic Energy, Naval University of Engineering, Wuhan 430033, China;
2. Jiangsu Automation Research Institute, Lianyungang 222000, China)

Abstract : The LC series resonant charging device for capacitor charging in pulse power system has a rate
drop problem in discontinuous current mode ( DCM), the mechanism of the decrease in charging rate
caused by the original circulating current during the charging process was studied. The modal analysis
method was used to compare and analyze two working modes of the circuit during the rate reduction stage
when the excitation inductance of the transformer is different. When the excitation inductance of the trans-
former is larger; the amplitude of the dead zone circulating current is smaller, the period is longer, and the
effect of suppressing rate reduction is better. A formula for calculating the critical excitation inductance was
proposed. A model was established and the analysis was validated by comparing the charging rates of differ-
ent transformer excitation inductances. An experimental platform was built to verify the analysis and simula-
tion results. When the excitation inductance of the transformer is 600 wH, the circuit can maintain nor-
mal charging rate and charge to the set voltage. The results confirm the mechanism of circulating current
affecting charging rate and correctness of the critical excitation inductance calculation formula.

Keywords: LC series resonant charging; discontinuous current mode; circulating current; charging

speed ; excitation inductance
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Fig.1 Topology of LC series resonant circuit
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