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Capacitive Wireless Power Transfer System Applicable to Existing Charging Systems: Experimental Verification.
Masaya Tokuriki, Student member, Keisuke Kusaka, Member (Nagaoka University of Technology)
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This paper proposes a capacitive wireless power transfer system capable of utility-frequency output, making it suitable for
integration into existing charging systems. The proposed system transmits power by directly injecting high-frequency waves
into full-wave rectified sine waves. Therefore, the proposed system eliminates the capacitor in the DC link. On the secondary
side, the waveform is regenerated to a full-wave rectified sine wave through a diode rectifier and a filter. The utility-frequency
output is obtained by the unfolder on the secondary side without PWM. The fundamental characteristics of the proposed WPT
system have been demonstrated with the prototype. As a result, the proposed system achieved a utility-frequency output with
an input current THD of 4.10%. Furthermore, the performance of voltage stabilization with misaligned transmission couplers
through variable-frequency control is assessed at up to 12.0%.
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Table 1. Simulation condition.

Paramoeters Symbal Value
Input voltage Vin 100 [V
Cutput voltage Vgt 100 [V
Onutput power Frut 100 [W]
Power o :
converter  Wtlity frequency I 50 [Hz)
Resonant frequency s 400 [kHz|
DC link capacitor Cuera 20 [nF]
Unit capacitance constant Hy. 2.0 [pd fVA]
Equivalent Capacitance Oy 130 [pF]
External Compensation
. N Capacitance Coria 605 [pF]
Capacitive  Regonant Compensation
conpler Inductance Ly s 195.8 [pH]
Equivalent Conpling
Coeflicient k 0.100 [-]
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Fig. 3. Simulation results of the operating waveform in the

proposed system.
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Fig. 4. Simulation results of transmission voltage in the proposed
system.
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Fig. 5. Simulation of misalignment (with/without control).

Table 2. Experimental condition.

Parameters Symbal Value
[nput voltage Vin 100 [V]
Output power P o0 [W]
Utility frequency I 50 [Hz]
Power . i !

comverter  Resonant frequency fr 402 [kHz
DC link capacitor Cae1,2 20 [nF]
Unit capacitance eonstant Hy. 2.0 [ped /VA]
Equivalent Coupling Capacitance Crn 114.9 [pF]|
Equivalent Primary Capacitance o, 127.3 [pF]
Equivalent Sccondary Capacitance C. 128.2 [pF|
External Compensation

. o Primary Capacitance [ 604.2 [pF]

Capacitive  Exgernal Compensation

coupler Secondary Capacitanee Corn 603.1 [pF)

Resonant Compensation
Primary Inductance Lo 183.2 [pH]
Resonant Compensation
Secondary Inductance L. 183.2 [H]
Equivalent Coupling Cocfficient ke 0.1485 []
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Fig. 6. Linear-load operation of the proposed system.
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Table 3. Coupler parameters considering misalignment test.

Gap d [mm| Cp [pF] C.|pF] Cw [pF]  k[H

0 45.28 45.28 40.74 00995
5 42.21 42.20 37.52 0.0923
10 37.51 37.46 32.61 D012
15 33.59 33.61 28.63 00720
20 32.31 32.30 27.19 D686
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Fig.7. Operating waveform of the proposed system during

misalignment
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Fig. 8. Linear-load operation of the proposed system.
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