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Research on high-power and high-efficiency wireless power transfer
system based on LCC-S topology
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(1. State Grid Zhejiang Ningbo Power Supply Co., Ltd., Ningbo, Zhejiang 315001, P. R. China; 2. School of
Automation, Chongqing University, Chongqing 400044, P. R. China)

Abstract: Wireless power transfer (WPT) technology provides an effective solution for near-shore energy
transmission in ships. This paper proposes a design method for a high-power, high-efficiency WPT system based
on the LCC-S compensation topology. The loss characteristics of the WPT system are analyzed, followed by a
detailed examination of the relationship between system efficiency and primary inductance. Optimal efficiency
point parameters are determined, and a magnetic integrated coupling mechanism is designed to enhance
transmission performance. Circuit simulations are conducted to validate the theoretical analysis. Furthermore, an
experimental platform is established, and the experimental results confirm the effectiveness of the proposed
method. The system achieves an output power of 93 kW and an overall efficiency of 96%, demonstrating the
feasibility and superior performance of the proposed design approach.
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Fig. 1 System structure diagram
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Fig.2 Schematic diagram of system circuit
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Fig.3 The relationship between output power and primary side inductance and system mutual inductance
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Fig. 4 System efficiency as a function of L,
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Fig.5 Coupling mechanism model
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Table 1 Parameters of the coupling mechanism

ZH Bl
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Fig. 6 Simulation results of coupling mechanism
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Table 2 Parameters of the coupling mechanism
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Fig. 10 System experimental device diagram
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Table 3 Experimental data record sheet
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Fig.11 System inverter output voltage current waveform Fig. 12 Temperature rise in system stress testing
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