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Experimental verification of a parallel MHz wireless power transfer system

with compensated leakage inductance of coupler

Taiga Osada®, Rintaro Kusui, Hiroki Watanabe, Jun-chi Itoh, (Nagaoka University of Technology)

This paper proposes a current balancer capable of compensating the leakage inductance of coupled inductors for MHz-band

wireless power transfer (WPT) systems. In inductors used in the MHz band, low-permeability cores are employed, which increases

the leakage inductance. An increase in leakage inductance degrades the power factor and shifts the resonant frequency. This shift

in the resonant frequency results in a reduction in transmitted power. Therefore, the proposed configuration compensates for the

leakage inductance by means of a parallel capacitor to satisfy the resonant condition. Experimental results obtained using a 7 MHz

test setup show that the proposed balancer achieves an output power of 448 W and successfully balances the currents.
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Fig. 1. Configuration of WPT system with conventional balancer with

strongly coupled inductors.
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Fig. 2. Operation of each component in the proposed system.
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Fig. 3. Configuration of WPT system with proposed balancer.
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Fig. 4. Simulation and experimental configuration to verify current balancing

by proposed balance with resonance load.
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Fig. 5. Simulation result of conventional system at coupling coefficient of
0.9.
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Fig. 6. Simulation result of proposed system at coupling coefficient of 0.9.
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Fig. 7. Operation waveform of inverter output voltage, inverter output current

and circulation currents.

(b) Output power with phase difference of the proposed system.

Fig. 8. Input power and load power for the proposed system.
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Fig. 9. ZVS operation of the proposed system.

(b) With phase difference of the proposed system.

Fig. 10. Measermment result of input power and output power.
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