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Analysis of Resonant Network for Bidirectional Wireless Power
Transfer System in EV Applications
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Department of Electrical and Computer Engineering, Sungkyunkwan University
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Fig. 1 Configuration of IPT system.
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Table 1 Design conditions of system

1AL A =A

Parameter| f [kHz] k Voc [V] | Po [kW] | Vo [V]
Charge 85 0.083 380 33 330
Discharge 85 0.083 330 33 -
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Table 2 Design of pad inductance according to resonant networks
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Pﬁbec S LCL LCCL

g Ly: 13575 [uH] | L,: 14548.3[uH] | L 737.3 [uH]

) L: 3556 [uH] | L: 755 [uH] | L 355.6 [uH]

LCL L: 267 [uH] | L: 267 [uH] | L: 200 [uH]
L; 29229 [uH] | L: 0.6 [uH] | L: 801 [uH]

LOCL L: 270 [uH] | L: 270 [uH] | L: 270 [uH]
L: 160 [uH] | L: 160 [uH] | Lz 160 [uH]
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Fig. 2 Primary resonant circuit by resonant network.
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Table 3 Voltage and current maximum value of device by resonant
network
Sec
. S LCL LCCL
Pri

Ve 103 [kV]| Vi 1073 [kV][ W, 61 [kV]
Ly 157 [Allle 216 [Al|lly: 324 [A]

Vie 248 [kV]|Vy,: 5893 [V]| M. 121 [kV]

LCL Iy 458  [A]|Ig: 11873 [A] |l 281.6  [A]

Locr |V 66 VI[Fy 201 W1V 66 [kV]

I: 4.1 [AllI,: 1490 [Al|ll;: 508 [A]
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Fig. 3 Phase change of impedance when charging and
discharging by resonant network.
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Fig. 4 Simulation results of LCCL-S resonant network.
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