VE AW AGV U A Y L RFEEY AT AT
TEARIEE 77 I D FERE AR FIE

IO T T

e B BT A (REBNRZERE)
OPRE el HEEE S22 AlE Rt =T KT T 2R)

Experimental Verification of Transmitter-side Power Control

for Wireless Power Transfer System of AGV's based on Current Envelope Model

Tomoki Doi*, Keisuke Kusaka (Nagaoka University of Technology)
Yuji Kubota, Takayuki Shindo, Shu Maejima (B&PLUS K.K.)

Wireless Power Transfer has been increasingly adopted in the charging process of Automated Guided Vehicles
(AGVs). Conventionally, when controlling the power required by the power receiving side, a method using a Half
Active Rectifier (HAR) on the receiving side has been common, but this caused an increase in the number of
components. We have proposed a power control method on the transmitter-side using an envelope model, but the
design is complicated due to nonlinearity, and experimental verification is lacking. In this paper, the design to achieve
the desired power response is described and the effectiveness of the proposed method is verified using a prototype.
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Fig. 4. Gain plot of a linearly approximated transfer function.
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Table 1. Simulation conditions.

Input voltage Vin 200V
Resonance frequency f 85 kHz
Inductance of coils Ly, L, 189.71uF
Capacitance of resonant capacitors Cy, G, 18.48uF
Equivalent series resistance i, 0.5Q
Load resistance Ryc 20Q
Nominal value of coupling coefficient kn 0.16
Output capacitor Cout 120uF
Nominal power Py 500W
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Fig. 5. Simulation results of average power step response.
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Fig. 6. Simulation results of average power response during

variable coupling coefficient.
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