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Abstract: An efficient and feasible primary-side control method is proposed for the hybrid energy storage system
(HESS) and wireless power transfer (WPT) system. This method can enable the system to dynamically maintain
maximum power transfer under different charging states of the hybrid energy storage unit and keep the switching
transistors of the Class E power amplifier (Eop) in a soft-switching operating state, ensuring stable and efficient
wireless energy supplementation for the hybrid energy storage system. The system topology consists of an Eop, a
series-series (S-S) type WPT circuit, and HESS. Based on the analysis of WPT transmission characteristics and Eop
soft switching characteristics under different charging modes, the Eop optimal frequency tracking control and Eop
soft switching duty cycle control strategies for HESS wireless charging are proposed. The key advantage is that all
control mechanisms are located on the transmitting side, which can effectively reduce the volume of additional
circuits in the energy storage unit on the receiving side and improve the volumetric energy density of the system.
Finally, an experimental prototype is built based on the ZYNQ controller, and the experimental results show that
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the system can achieve efficient and stable wireless power transfer under different charging states and coupling

conditions of the hybrid energy storage.

Key words: hybrid energy storage system; wireless power transfer; load disturbance; coil coupling coefficient
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Fig.16 Comparison of the primary side load disturbance
identification speed and the secondary side load
disturbance identification speed
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