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Design of Magnetic Resonant Wireless Power Transfer Circuit for
Charging Unmanned Vehicles(AGVs)
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Abstract Recently, to improve the convenience and stability of AGVs, wireless charging methods have
grown considerably. Wireless charging technology can solve problems related to maintenance and safety
that have occurred in the existing contact type. WPT is a technology that eliminates the line that
supplies power to appliances or electric vehicles and replaces it with a wireless supply. The existing IPT
system has flexibility and convenience. Still, the energy transmission efficiency is low because the gap
between the transmitting/receiving pads is large, and the coupling coefficient changes. Hence, to
improve the energy transmission efficiency, a resonant network system with an optimal resonant
frequency was designed in the present work to overcome the lack of durability due to the electrical
stress of the switching according to misalignments of coils. The magnetic resonance system is a system
in which energy is transmitted only to a receiving coil designed with the same resonance frequency by
generating a magnetic field that vibrates at a resonant frequency in a transmitting coil. This method
improves charging efficiency, reliability, and durability and also simplifies the size of the
transmitter/receiver coil. In addition, supplying a constant voltage to the load side through the PWM

control improved reliability and efficiency in terms of charging time for a designed supply output of
3kW.
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Fig. 1. Configuration of the Resonant Network System
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Fig. 2. Configuration of the WPT Systerm
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Where, Ly is the self inductance and A/ is mutual

inductance respectively.
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Where, PyPower is the transmitter's power, 7,
and 7, are the efficiency of inverter and rectifier,
Vv is the output voltage of inverter, Vjy is the
output voltage of matching transformer, Zy and
Zpy are the impedance of matching transformer

respectively.
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Table 1. Parameter of Resonant Network System

Impedance of Transmitter Zy 16.5752
Impedance of Receive ZRX 2.72482
Resonant Frequency f 85kHz
Self Inductance Lg 74.81uH
Mutual Inductance M 35.13uH
resonant Capacitance C' 3InF
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Fig. 4. The Circuit of Input to AC-DC Inverter using
PSIM
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Fig. 5. A Result of Input to AC-DC Inverter using
PSIM Simulator
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Fig. 10. The configuration of Impedance matching
network to Rectifier
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Fig. 14. The configuration of Resonant Coil(LC
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