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Variable DC Bus Voltage Reference Control in a Dynamic Wireless Power Transfer System Integrating
Grid-connected Photovoltaic Power Generation

Tomoki Miyata, Takehiro Imura, Yoichi Hori, (Tokyo University of Science)

This paper proposes a grid-connected photovoltaic (PV) and Dynamic Wireless Power Transfer (DWPT) system

with a variable DC bus voltage. A large-capacity capacitor is connected to the DC bus to absorb power fluctuations

caused by PV generation and DWPT load variations. The DC bus voltage is used as an indicator of the power

balance between PV generation and DWPT demand, cooperative control of a Dual Active Bridge (DAB) converter

and an inverter are performed. Surplus PV power is utilized for EV charging by increasing DWPT transmission

power.

MATLAB/Simulink simulations verified the proposed system. Results confirmed stable operation of the variable

DC bus control and bidirectional power flow control of the DAB converter. DWPT transmission power increased

from 21 kW to 32 kW under surplus PV generation, demonstrating effective utilization of surplus PV energy for EV

charging. These results indicate that the proposed system can mitigate grid power fluctuations and reduce grid

dependence.
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Fig. 1 Overview of the PV+DWPT System
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Fig. 4 Block diagram of DAB Converter Control
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