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Abstract

Applying wireless power transfer (WPT) to transportation applications is one of the best solutions to overcome drawbacks of
electric vehicles (EVs) due to their energy storage system. Although dynamic charging of EVs can extend their driving distance,
control techniques are expected to be further developed to maintain maximum transmitting efficiency and to ensure a stable supply
of energy because a dynamic WPT system has to deal with parameter variation such as distance change, load change, and so on.
Since a control strategy based on signal communication between the primary side and the secondary side decreases the reliability
of the system, this paper proposes a primary-side efficiency control method based on the primary current change, which is caused
by power control with Half Active Rectifier on the secondary side. The reference value of the primary voltage for maximizing
the transmitting efficiency is calculated based on primary-side information. Simulations and experiments demonstrated that the
proposed method can achieve not only the maximum transmitting efficiency but also the desired load power.
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(a) Rectification mode.
Fig. 2 Operation modes of Half Active Rectifier.

(b) Short mode.
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Fig. 3 Waveform of the DC link voltage.
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Fig. 4 Equivalent circuit of wireless power transfer via
magnetic resonance coupling.
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Fig. 6 Experimental circuit.

Tab. 1 Specifications of coils.

Primary side| Secondary side
Resistance?;, Ra 1.19Q 1.23Q
Inductancelq, Lo 617 uH 617 uH
Capacitanc€’;, Ca 4000 pF 4000 pF
Resonance frequendfy, fo | 101.3 kHz 101.3 kHz
Mutual inductance.,,, 37.3uH
Coupling coefficienk 0.060
Transmitting gap 300 mm
Outer diameter 440 mm
Number of turns 50 turns
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Tab. 2 Simulation and experimental conditions.

Parameter Simulation| Experiment
Power source voltag€s 200V 20V
Operating frequencyp 101.3 kHz| 101.3 kHz
Load powerPr, 1 kw 0w
DC link voltage referenc®;.* 200V 20V
Hysteresis band\V/ 5V 05V
DC link capacitanc&;. 3300uF 3300uF
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