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Design of Driving Algorithm and Compensation Network
for 7.2 kW Wireless Charging System with Bipolar Transmission Pad
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Table 1 Parameters of BPP (GA) and CP (VA)

Parameter [Unit] Value
Coil 1 dimension [mm] 427 x 590
GA Coil 1 turns [turns] 14
Coil 2 dimension [mm] 427 x 590
Coil 2 turns [turns] 14
Circular coil dimension [mm] 320 x 320
VA - -
Circular coil turns [turns] 3
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Fig. 3 Variation of coupling coefficient according to alignmet error
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Fig. 5 Flowchart of proposed driving algorithms
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Table 2 Parameters of LCC-S compensation network

i
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Parameter [Unit] Value
Input voltage (Vi,) [V] 600
Output voltage (Vou) [V] 300 ~ 900
Output power (Po.) [kW] 7.2
Switching frequency (fs,) [kHz] 79 ~ 90
Coil 1 Ki min K1 Voutma Coil 2 ko min ko Vout.max_
ki 0.1027  0.1363 ko 0.1056  0.1496
L, [uHI| 314.972 318.809 |L, » [uHI]| 287.259 290.317
Le [uH] | 155,524 161.340 | L [pH] | 155.678 161.340
Lin [uH] 42.606 Lin o [LH] 41.889
Cp1 [nF] 84.258 Cy2 [nF] 85.701
Ci1 [nF] 13.180 Ct o [nF] 14.631
Cs [nF] 23.083
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Table 3 Simulation conditions for IPT converter

Driving|VA position [mm]
Case | coil (X, Y, 2) R
1 2 (75, =75, 170) |0.0260 | 0.1122| 315
2 1 (75, =75, 170) | 0.1047 | 0.0267 | 300
3 1 (75, =75, 170) |0.1838 ] 0.0687 | 590
4 2 (75, =75, 170) | 0.0665 | 0.2004 | 613
5 1, 2 (75, =75, 170) |0.1363 | 0.1496 | 895
1, 2 (75, =75, 170) 10.1021 1 0.1092 | 652
V2 Vo T 5410 Vs 1 Vius Ty 10 Vs 1 Vo T 10 1, 510
1000 Voatsv] [ I 7,/"”/: BTV
THHE AU A
-1000 |Coil 2 Joo =86 [KHz]| ;999 Colll S =86.5 [KHz]| 1999 |Coil 1,2 f,, =84.7 [kHz]
(a) Case 1 (75, 75, 170) (c) Case 3 (-0, 0, 100) (e) Case 5 (0, 75, 100)
Vi 1 Vo T 10 ) Vot Vot T /110 1, 410
tow [ Vs [ V=613V " V., =652 [V]
sw 1 [ [ [ sv 500
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Fig. 8 Simulation results according to driving conditions
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