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Feedforward Transient Control of Current for In-motion Wireless Power Transfer using Envelope Model
Keiichiro Tokita*, Katsuhiro Hata, Hiroshi Fujimoto, Yoichi Hori (The University of Tokyo)

Takehiro Imura (Tokyo University of Science)

Abstract

In the application of in-motion wireless power transfer (WPT), large current overshoot comes into being if the power

transmission starts suddenly. For the safety of the equipment, the transient property when the power transmission starts

needs to be improved. However, few studies have proposed transient control of current using accurate circuit models. In

this paper, precise envelope modeling of circuit considering the discontinuous current mode of diodes is introduced for the

transient control. Besides, its application to the voltage trajectory generation with offline calculation is also proposed.

The experimental results demonstrate that the proposed method can track reference current trajectory and eliminate the

overshoot.
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Fig. 2 S-S(Series-Series) compensation circuit with a receiving-side constant voltage load.
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Table 1 Parameters in the simulation and experiment

Parameter Value
Operating frequency fo 88.19 kHz
Transmitter inductance L1 429.0 pH
Transmitter resistance R1 342.5 m2
Receiver inductance Lo 377.7pH
Receiver resistance Rg 429.0 m$2
Coupling coefficient k 0.035
Transmitting-side DC-link voltage E1 100V
Final value of the amplitude of

s . 8.48 A
transmitting-side current Il,maz
Receiving-side DC-link voltage F2 50V
Capacitance of Smoothing capacitor C'y 4700 pF
Control period of transmitting-side inverter | 100 ps

Transmitting-Side Current [A]

— Simulation
— Envelope Model
I T

I I I I I
1 2 3 4 5 6 7 8
Time [ms]

Fig. 4 The accuracy of the envelope model is veryfied by
the simulation.
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Fig. 7 Relation between coupling coefficient and distance

from the center of transmitter coil.
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Fig. 10 Experimental results of transmitting-side current.
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