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Sensorless Vehicle detection of Double-LCC Using Constant Current Control for Dynamic WPT
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In Dynamic Wireless Power Transfer (DWPT), S-S and Double-LCC have been used as typical compensation topologies. While

the S-S topology requires vehicle detection to suppress large coil current, the Double-LCC topology does not require it for its char-

acteristics. However, without vehicle detection, constant current flows in the road side coil in the Double-LCC topology. Therefore,

in order to improve the efficiency and reduce the EMF, this paper proposes a vehicle detection method for the Double-LCC topol-

ogy by using constant current control and extending the detection method for the S-S topology, and verifies its effectiveness by

simulation and experiment.
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Fig. 1. S-S topology.
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Fig.2. Double-LCC topology.
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Table 1. Parameters of power transfer.

Parameter Symbol Value

DC Voltage Viel, Ve 10V, 10V
Resonant frequency f 85 kHz
WPT inductance Ly, L, 239.4 uH, 105.2 uH

WPT resistance RI.R,
Filter inductance Lgi, Ly

68.9 mQ, 25.1 mQ
22.5 uH, 22.5 pH

Filter capacitance ~ Cy1,Cp2 156 nF, 156 nF
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Fig.4. Current change of road side search pulse for S-S topology.
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Fig.6. Change in parameter of coil parameters when vehicle side

coil approaches road side coil from 10 cm behind.
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Table 2. Parameters for simulation.

Parameter Value
Proportional gain 1
Integral gain 80000
Derivative gain 13
Sampling frequency 2.125 MHz

DFT low pass filter time constant 0.3 ms
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Table 3. Parameters for experiment.

Parameter Symbol Value
DC Voltage Vaets Vaea 60V,60V
Current reference Tiref 05A
Proportional gain kp 2
Integral gain kr 15000
Derivative gain kp 0
Sampling frequency fs 2.38 MHz
DFT low pass filter time constant T 0.3 ms
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