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A Study on Characteristics and Equivalent Circuit Model of

Underwater Wireless Power Transfer System by Salinity
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In this study, we analyze the characteristics of wireless power transfer(WPT) based on magnetic resonance in an underwater
environment and propose an equivalent model suitable for underwater WPT. The proposed underwater WPT equivalent model is
constructed by expanding the free-space WPT T-model reflecting characteristics change according to media. Considering the water
salinity, we propose a method to extract the parameters of the proposed model based on the S parameters. To verify the proposed model,
a 6.78-MHz underwater WPT system was constructed and compared with the predicted power transfer efficiency of the model. As a
result, it was confirmed that the proposed model predicts the variation of characteristics with an average error of less than 3 %.
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Fig. 1. Magnetic resonance WPT system in free space.
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Fig. 3. Simulation of S;; according to mutual inductance.
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Fig. 4. Proposed equivalent circuit model of underwater
magnetic resonance WPT.
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Fig. 5. Block diagram of experiment.
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Table 1. Parameters of WPT coil and circuit.

Parameters Values Parameters Values
Coil outer dia. 5.5 cm Li(¢xH) 296 uH
Coil inner dia. 3 cm Ly(£H) 282 H

Coil spacing 0.5 cm Ci(pF) 196 pF
Coil thickness 0.45¢ Gy(pF) 202 pF

fo 6.78 MHz Ri(Q) 094 Q
Turn (#) 5 Ry(0.94 Q) 094 Q
@) 21.34 o 2249
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Fig. 7. Simulated and measured Sj; by transfer medium and
distance between coils.
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Fig. 8. Simulated and measured power transfer efficiency by
transfer medium and distance between coils.
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