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Abstract

Wireless Power Transfer (WPT) has recently received broad attention. Typical application of WPT is stationary and

dynamic wireless charging for electric vehicles. Some circuit structures and control method of these circuits have been

proposed in previous researches, for example, charging power control using a secondary DC-DC converter, and maximum

efficiency control also using a secondary DC-DC converter with primary voltage control.

In this research, we propose

generalized power conversion circuit structure on Series-Series type WPT circuit. Transmitting power and power transfer

efficiency are analyzed using equivalent AC resistance model. Relationship between control demand and required power

conversion circuit structure are shown on some typical cases.
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Fig. 1 Generalized SS type WPT circuit.
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Fig. 2 AC circuit model.
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Fig. 3 Power transfer characteristics
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Fig. 4 Operation of AC-DC conversion circuit
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Table 1 Combination of power conversion circuits.

TYPE | AC-DC DC-DC a/p
A Buck 0<a/B <1/Bmin
B Converter Boost 0<a/f<1
C Buck-boost 0<a/B <1/Bmin
D Buck 1< a/B < 1/Bmin
E Rectifier Boost 1/Bmaz <a/B <1
F Buck-boost | 1/Bmaz < /B < 1/Bmin

0 02 04

0.6 0.8 1 1.2 1.4
load current [A]

Fig. 5 I} vs. /B on load current control
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Table 2 Vi1 and «/f values appropriate for control purpose on constant voltage load
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Table 3 Vi1 and «/f values appropriate for control purpose on constant power load
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Table 4 Specifications of coils.

Primary Secondary
Coil resistance R1 o 0.547 Q 0.535 Q2
Coil inductance Lj o 166 pH 167 pH
Capacitance Cf o 19.9 nF 19.9 nF
Coil size 200 x 200 mm
Coil gap 100 mm
Mutual inductance L,, 21.8 uH
Coupling coefficient k 0.132
Resonance frequency 87.6 kHz
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Fig. 15 Experimental result (Rqc vs. Pr, and 7).
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