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Frequency Analysis of a Current Source Inductively Coupled Power Transfer

System Based on Dynamic Circuit Equations
ZHOU Wen-qgi, MA Hao, HE Xiang-ning
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: Dynamic analysis on current source inductively
coupled power transfer (ICPT) system is introduced, and
resonant frequency of the circuit is discussed. Based on the
circuit equations of each stage in operation cycle, the general
solution of circuit state variables is obtained, which helps to
analyze resonant frequencies of different stages. Besides a
common frequency of the circuit, the other two are resonant
frequencies of each side of the transformer. Simplified forms of
the frequency expression in different conditions are obtained
according to actual parameters. It is found that in certain
circumstance, the resonant frequencies of primary and
secondary side of transformer are different and depend only on
elements of their respective sides. Some suggestions about
parameter selection are provided. The analytical analysis and
considerations are verified by a practical ICPT system.
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Fig. 3 Key waveforms of ICPT at resonant frequency
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Tab.1 Transformer parameters for different k

ZH k =0.603 k =0.635 k =0.694
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M/uH 18.3 20.9 23.4
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Tab.3 Theoretical and experimental resonant frequency
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217.9 167.0 154.1 506.2 486.5 1915
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220.8 156.1 152.2 553.1 529.4 188.4
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