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Research on the Basic System for Dynamic Wireless Power Transfer
Connected with Photovoltaic in the Off-Grid Environment

Masamichi Sugizaki Shogo Urano Kanta Sasaki Takehiro Imura Yoichi Hori

While there have been several studies combining PV and DWPT, there have been few studies of completely off-grid PV+DWPT systems. In an
off-grid PV+DWPT system, the amount of PV power generated and the power transmitted to the vehicle fluctuates. These power fluctuations cause
the DC bus voltage between the PV system and the DWPT system to fluctuate significantly, which causes problems with the Maximum Power
Point Tracking (MPPT) control of the PV system. The system proposed in this paper uses an Electric Double Layer Capacitor (EDLC) as a buffer

to absorb the power fluctuation and solve the problem. The proposed system was verified through experiments.
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Fig.2 Schematic diagram of PV + DWPT (Off-Grid)
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Fig.9 PV+DWPT system circuit configuration of simulation
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Tablel Parameters used in the simulations

(a) WPT parameters (b) Other parameters
Ly 200.0 mH Ppy mpp 60.0 W
Ly 100.0 mH fo 85.0 kHz
Ly 40.00 mH Cin 150 pF
Ly 20.00 mH Leon 1.00 mH
Cip 175.3 nF Ceon 1.00 mF
Cap 350.6 nF Cepie 100 mF
Cis 19.51 nF Cout 50.0 uF
Cas 39.03 nF R 10.0 0




60
50
40
30
20

Power [W]

o1 02

Time [s]

03

o
o

Time [s]

(a) Ppy

(®) Vin

o
1=}
5]

@

N
=1
=]

=)

n
=]
3

Power [W]

Energy [J]

Q
t=]

o— 0
[

01 02
Time [s]
(d) Integrated value of P+

0 0.1 0.2
Time [s]
(C) Pr:ut

03 0 03

Fig.11 Simulation result of PV+DWPT system
without EDLC
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Fig.13 PV+DWPT system circuit configuration of experiments
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Table2 Parameters used in the experiments
(a) WPT parameters (b) Other parameters
Txl Tx2 Tx3 Rx Pov aep 5.00 W Cin 200 pF
Ly, L, 2069 pH | 2067pH | 2064pH | 1114 pH Vo mpp 200V Leon 1.39 mH
Lo, Ly 53.6 pH 49.8 uH 49.6 pH 49.2 pH Ipy wpp 250 mA Ceon 200 pF
Cip:Cop 65.4 nF 70.4 nF 70.8 nF 71.2 nF Fac 10.0 kHz Cepic 5.00 F
Cy5,Cos 22.9 nF 22.3 nF 22.3 nF 56.4 nF fo 85.0 kHz Cout 500 pF
R 100 Q
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