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Fig.1 Equivalent circuit of two coil ICPT system
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Fig.2 Influence of coupling coefficient on output
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Selection method of optimal capacitance compensation parameter for voltage-source
type ICPT system used in wireless charging of electric vehicles
LIU Kun',GE Jiawei',YANG Fuyao’,CHEN Xin*, KANG Jinping',ZHAO Haisen'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. State Key Laboratory of Advanced Power Transmission Technology,
Global Energy Interconnection Research Institute Co.,Ltd.,Beijing 102211, China)

Abstract: Voltage-source type ICPT(Inductively Coupled Power Transfer) system is widely using in wireless
charging of electric vehicles. The series compensation in ICPT system will cause higher coupling coefficient,
which leads a lower output power. In engineering practice,increasing the voltage is usually used to reach
the required output power, but this puts forward to higher requirements on the power supply and causes
overcurrent easily. In order to solve this problem,the compensation characteristics of ICPT system with series
capacitance compensation are studied,and the operating characteristics of the system after the compensation
capacitance deviated from the resonance point are obtained. The capacitance parameters are optimized using
nonlinear programming method to minimize the efficiency decline of the system while ensuring the output
power of the ICPT system and big coupling coefficient. A 3kW wireless charging prototype is used to verify
the effectiveness of the optimization results. The results show that when the output power of the system is
increased from 1.2kW to 3kW,the system efficiency only decreased by 1.3%. In the offset case,it can also
ensure that the system efficiency is not less than 94% while the output power is ensured by using capacitor
switching.

Key words: electric vehicles; ICPT system;series compensation ; capacitance compensation characteristic ; opti-

mization;nonlinear programming
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