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Research on high gain bridge compensation network for
low voltage input MC-WPT system
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Abstract: Due to the loosely coupled characteristics of wireless power transfer (WPT) systems, the gain
from input voltage to output voltage of traditional WPT systems are generally low. This is the problem of
insufficient gain in the application of low voltage input and high voltage output of photovoltaic. In this
paper, a new power conversion topology based on bridge compensation network is proposed. The
impedance characteristics and energy transmission characteristics of the system based on bridge
compensation network are studied, and an improved bridge compensation network scheme is given. On this
basis, the parameter design method of bridge compensation network is proposed. Finally, the validity of
the proposed method is verified by experiments, which can achieve 2-9 times gain from input voltage to
output voltage.
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Fig. 1 MC-WPT System Structure of photovoltaic power generation with boost link
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Fig. 2 MC-WPT System Structure of photovoltaic power generation without boost link
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Fig. 3 Topology of bridge compensation network MC-WPT system
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Fig. 4 Equivalent topology of bridge compensation network
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Fig. 5 Frequency-impedanc curve of bridge compensation network
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Fig. 11 Power and efficiency characteristic curve of mc-wpt system with bridge compensation network
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Fig. 16 Relation curve between parameter n, and input power
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Fig. 17 The relationship curve between parameter n; and output power and efficiency
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Table 2 System parameters

EAS ZH HH B

A LR Eq 10 %

R HR f 150 kHz

it #4 BHL(H R, 5—30 Q

J5 i 2% P R A L, 50 uH
Jit i1 2l P L r 0.2 Q

Tl 1 2% Pl L, 50 uH
EIRTE AR il r 0.2 Q
& R A k 0.3 /

M kM 2 9 26 F A L 10 uH
M P9 45 H I Y B r 0.1 Q
Wi 2k 2 0 25 FL 20 C 157.6 nF
B30 1 U i A R C, 22.2 nF
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Fig. 18 Experimetal set-up
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Fig. 19 Inverter output waveform
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Fig. 20 Current waveform of primary and secondary coils
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Table 3 Experimental data of bridge compensation network mc-wpt system under variable load

R./Q V,/V P../W P./W 7/ %
5 16.4 54 66 81.8
10 31.8 101 118 85.6
15 46.2 142 166 85.5
20 59.6 177 211 83.9
25 72.2 207 252 82.1
30 84.5 235 290 81.0

M 3T LUAR L S 3R7E 5~30 Q i [ P9 L it D) 5 R 0 4 EL (D F) 39 R T 3 K AR 48 R B 2 B £
FERAEIG KT/ . B 22 JoR T i i 2 R R AR G S R A BRIl R S B R 7 S (] B B BEL(E T Y AR A
ik .

MIEL 22 BT LAt Bl S48 00 722 10 i i 2 SR A0 R GE AR TE SO 3 B BEE L ( L5 SE R 45 R AR —
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Fig. 22 Comparison of theoretical, simulation and experimental results
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