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Analysis and control of output power of coupling mechanism of

inductive power transfer system

JIANG Long-bin"** | SHI Li-ming"*, FAN Man-yi'*,
ZHANG Fa-cong"*?, YIN Zheng-gang'*
(1. Key Laboratory of Power Electronics and Electric Drive, Chinese Academy of Sciences, Beijing 100190, China;

2. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Due to manufacturing process and the diversity of device parameters, etc., the self-resonant frequencies

of the primary and secondary coils of the inductive power transfer system (IPT) may be different. Usually, a con-

trollable rectifier is used on the secondary side of the coupling mechanism to perform the impedance transformation

to make the coupling mechanism operate at high efficiency condition. However, the maximum output power of the

coupling mechanism will be severely restricted when the coupling mechanism operates at the primary or secondary

coil self-resonant frequency. This paper proposes to set the switching frequency to a specific frequency point be-
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tween the self-resonant frequencies of the primary and secondary coil to improve the maximum output power of the
coupling mechanism while maintaining the highest efficiency. Firstly, the expressions of the maximum output power
of the coupling mechanism with the same and different self-resonant frequencies of the primary and secondary coils
are deduced. The reason why the maximum output power of the coupling mechanism is low is analyzed. Then, the
maximum output power of the coupling mechanism maintaining the highest efficiency is improved by setting the
switching frequency to a specific frequency point between the self-resonant frequencies of the primary and secondary
coil. The experimental results show that, compared with using primary resonant frequency, the maximum output
power of the coupling mechanism is increased by 92. 5% using the switching frequency setting method proposed in
this paper.

Key words: inductive power transfer;non simultaneous resonance ; power improvement ; efficiency optimization



