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Fig.1 Cross section of a novel four-plate coupler
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Fig.2 Equivalent circuit model of the four-plate coupler
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Fig.4 Flow chart of system parameter design
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Fringing Electric Field Suppression Method of Electric-field Coupled Power

Transfer System with Four-plate Coupler

SU Yugang'*, FU Qunfeng®, MA Junhao®, QING Xiaodong®, TANG Chunsen”

(1. State Key Laboratory of Power Transmission Equipment &. System Security and

New Technology (Chongqing University), Chongqing 400044, China;

2. School of Automation, Chongqging University, Chongqing 400044, China)

Abstract: As the transmission power and distance of electric-field coupled power transfer (ECPT) systems increase, the plate

voltage of the coupler will also increase, which brings the radiation of fringing electric field in the surrounding environment.

This paper proposes a novel four-plate coupler to suppress the fringing electric field. Based on the modelling and analysis of the

novel four-plate coupler, formulas of the voltage on four plates are derived by taking a double-sided .LC-compensated ECPT

system as an example. Moreover, the main affecting factors of the voltage on outer plates are analyzed, and a system

parameter design method considering the transmission performances of the system is provided to suppress the fringing electric

field. The validity of the proposed coupler and the design method has been confirmed by the simulation results.
This work is supported by National Natural Science Foundation of China (No. 51477020).

Key words: electric-field coupled power transfer (ECPT) system; fringing electric field; four-plate coupler; double-sided L.C

compensation network
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