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Wireless power transfer while driving with a disturbance observer using a current envelope model robust
to coupling coefficients.
Yuki Ochiai®, Keisuke Kusaka, (Nagaoka University of Technology)

In a Dynamic wireless power transfer system, the positional relationship between the transmission coils on the road side and the receiving
coils on the vehicle side changes with time, and the coupling coefficient between the coils changes accordingly.The time variation of the
coupling coefficient changes the characteristics of the plant and causes an increase in the error between the current command value and the
actual current.In this study, a control method is proposed to reduce the error between the current command value and the actual current by
applying a disturbance observer based on an inverse model of the nominal plant.As a result of the verification of the actual plant using the

mini-model, the error between the current command value and the actual current was reduced by 75 % by applying the disturbance observer.
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Fig. 1. Change in coupling coefficient in dynamic wireless

power transfer.
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Fig. 3. T-type equivalent circuit.
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Fig. 5. Block diagram of the primary current control system.

Table. 1. Simulation parameters.

Parameter Symbol Value
DC bus voltage Vs 0V
Resonant frequency fo 85 kHz
Load resistance Ry 6.67 Q
Transmitting coil L,L, 63.2uH
ESR Ry,R, 0.15Q
Compensation Capacitor C,,C, 55.4nF
Mutual inductance Lm 10.1 uF

Coupling coefficient k 0.16
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Fig. 6. Simulation waveform.
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Fig. 7. Experimental setup.
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Fig. 8. Primary current waveform.
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