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Time domain analysis of series compensated wireless power
transfer converter at short range
LIU Shuo',SU Jianhui',ZHANG Jian',XU Haibo®
(1. Photovoltaic System Research Center of MOE,Hefei University of Technology,Hefei 230009, China;

2. Dongguan Southern Semiconductor Technology Co.,Ltd.,Dongguan 523000, China)
Abstract: At short range, as the coupling factor of LCT (Loosely Coupled Transformer) increases, abundant
harmonics occur in the resonant network of SS(Series-Series) compensated WPT (Wireless Power Transfer)
converter, whereas the traditional FHA (Fundamental Harmonic Analysis method) cannot reflect the influence
of harmonics on the converter’s transmission characteristics. Three operating states of SS compensated WPT
converter, P(Positive) ,0(Open) and N(Negative) ,under steady state,are concluded. By subinterval analysis
method, the output characteristics of the converter under PN and PON modes they composed are analyzed,
the switching on and off currents of the inverter switches are calculated,and the result of the proposed time
domain analysis method is compared with that of FHA. The relationship between the LCT coupling factor
and the boundary conditions of these two modes is analyzed. Finally,the experimental results of the proto-
type verify the correctness of the theoretical analysis.
Key words:wireless power transfer;series compensation; LLC resonant converter;time domain analysis;opera-

tion mode
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Table B1 Experimental parameters

‘r%iﬂ:ﬁ fs/kHZ U1/V L1/]J.H Lz/]J.H C1/nF Cz/nF M/},lH k
A 103 200 162 161 14.7 14.7 80.0 0.495
B 100 300 173 172 14.7 14.7 104 0.603
C 96.8 400 184 184 14.7 14.7 133 0.723
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Fig.B4 Experimental and calculation results of output current of converter
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Table B2 Experimental and calculation results of modes boundary
Y GuIEME Gyt HXIRZE%
A 211 1.98 6.2

B 1.52 1.47 3.3
C 1.06 1.05 0.9
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