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power energy and signal in LCLP-type ICPT system
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demodulation
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Resonance parameter optimization of ICPT system considering influence on
synchronous transmission of signal and power energy

LI Xin"?,ZHAO Le’
(1. School of New Energy & Power Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Gansu Rail Transit Electrical Automation Engineering Laboratory, Lanzhou Jiaotong University, Lanzhou 730070, China;
3. Key Laboratory of Opto-Electronic Technology and Intelligent Control Ministry of Education,
Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: Aiming at the problem of the effect of the signal coupling coil on the power transmission efficiency
in the ICPT (Inductively Coupled Power Transfer) system considering the influence on synchronous trans-
mission of signal and power energy. Based on the LCLP-type resonance topology structure of ICPT system,
additional coupling coils are added on the primary and secondary sides to load and pick up the signal,
and the synchronous transmission of signal and power energy is realized. By analyzing the current relationship
between the primary and secon-dary sides,the nonlinear programming model that correlates the signal cou-
pling coil with the power transmission efficiency is established by using the mutual inductance reflection
impedance of coupled transformer,signal transmitting coupling coil and signal receiving coupling coil. Then,
the influence of the signal coupling coil on the transmission efficiency is analyzed, and the corresponding
objective function and constraints of the power transmission efficiency are given. On this basis, adaptive
particle swarm optimization is used to optimize the resonance compensation parameters,and simulation veri-
fication is performed. Simulative results show that compared with the same type of signal transmission
method, the optimized system signal trans-mission error rate has been reduced and the power transmission
efficiency has been improved. The Bode diagram shows that the optimized signal transmission circuit does
not have a large impact on the power transmission,and the harmonic distortion rate at the load is reduced.
Key words:synchronous transmission of signal and power energy;ICPT;adaptive particle swarm optimization

algorithm ;nonlinear programming;optimization
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Table Al Parameter setting
SH A A SH AR ZHE
HmERH K 0.24 ics_ratel A 25
B R FE R/IQ 50 L2 ratel A 25
N HLE iV 20 Uir rate/V 100
ip_rate/A 100 ULp_rate/V 80
s rate/ A 25 Ucp_ratel V 80
iLr_rate/A 100 ULs_rate/V 25
iLp_rate/ A 25 Ucs ratel V 25
icp ratel A 100 ULr_rate/ V 25
iLsﬁra\le/A 25
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