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Abstract: Aimed at the problem of eddy current loss, a method for the parameter design and optimization of a wireless
power transfer (WPT) system in seawater is proposed to optimize the power transmission efficiency of the system. First, based
on the analysis of the electromagnetic field of coils under operation in seawater, the equivalent mutual inductance model of the
WPT system in a marine environment is obtained by using the equivalent impedance of eddy current loss. Second, when the
positions of the primary- and secondary-side coils are fixed, the corresponding relationship between the equivalent impedance
of eddy current loss and the operating frequency of the system and the number of coil turns is established, and the feasibility of
the calculation method for the equivalent impedance of eddy current loss is verified by using the coils on both sides of the
WPT system. Finally, based on the energy model of an LCC/S-type WPT system in seawater, the particle swarm optimization
algorithm is used to optimize the transmission efficiency. A test system was built with the optimized parameters, and results
show that when it transmitted 1 kW of power in a simulated marine environment, its overall efficiency can reach 84%.
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Fig. 1 Synthetic electric field of coupled coils
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Fig. 2 Electric field strength calculation model of

single-turn coil
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Fig. 3 Measured and Calculated values of equivalent

impedance of eddy current loss in coils
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