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This study has derived a mathematical model of power transmission coils on a

rotating reference frame synchronized with the applied voltage in wireless power transfer system,
which utilizes electromagnetic energy conversion similar to that used in motor drives. The derived
mathematical model makes it possible to evaluate operating characteristics as a DC quantity in
orthogonal rotating frame.

In simulation, state equations on rotating and orthogonal frame is available, rather than a circuit
model using a three-phase transformer. Furthermore, the circuit parameters were measured using a
prototype wireless power transfer coil, and the parameters were applied to the derived mathematical
model to confirm its validity.
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