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Abstract: Aimed at the problems in an electric-field coupled wireless power transfer (EC-WPT) system for
underwater unmanned vehicle (UUV) such as poor anti-offset performance and large leakage field radiation, a UUV
EC-WPT system with anti-offset and leakage field shielding characteristics is proposed. First, a novel five-stage plate
coupler suitable for UUV is given, the ten coupling capacitors generated by the coupler are simplified, and an
equivalent model of the coupler is established. Second, the EC-WPT system with dual LC compensation is taken as an
example, a calculation method for system output parameters is formulated, and circuit simulation is also carried out.
The electric field around the system is analyzed using the finite element method according to the electrode plate voltage
obtained from simulations, so as to verify the leakage field shielding characteristics of the novel coupler. Results show
that there is almost no leakage field inside the UUV in the system. Finally, an experimental device was built to verify
the feasibility of the proposed scheme for wireless power supply to UUV from the aspects of energy transmission
performance and anti-offset performance. In the experiment, 74 W power transmission was achieved, with an efficiency
of 85.6%. When the energy receiver was offset from three dimensions, the system’s output power and efficiency
changed little.

Keywords: Electric-field coupled wireless power transfer (EC-WPT); underwater unmanned vehicle (UUV);
anti-offset; leakage field shielding
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