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Fig.1 Structure of bidirectional ICPT system with dual

LCC-typed compensation topology
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Fig.3 Working waveforms of switching signals and

state of bidirectional ICPT system
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Modeling and control of bidirectional ICPT system based on hybrid automata
LI Xin',XU Jiqiang’

(1. School of New Energy and Power Engineering,Lanzhou Jiaotong University,Lanzhou 730070, China;

2. School of Automation & Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: In view of the hybrid characteristics of bidirectional ICPT (Inductively Coupled Power Transfer)
system and the problem of large current fluctuation during the system startup with the phase-shift control
method and the switching between different power transmission modes,the topology characteristics of bidirec-
tional ICPT system with dual LCC-typed compensation topology is analyzed, and each operating mode of
bidirectional ICPT system converters is given. Based on the theory of hybrid automata,a hybrid automata
model of bidirectional ICPT system is established. The state space equations of the system under different
operating modes are derived. According to the relationship between continuous state variables and operating
modes,the boundary conditions for switching between different operating modes are determined. On this basis,
the control problem of bidirectional ICPT system is transformed into the problem of selecting boundary con-
ditions of system discrete state modes,and a hybrid control strategy is designed. Finally,the system simula-
tion model is built based on MATLAB / Simulink to verify the correctness of the modeling and the feasibility
of the proposed control strategy. Compared with the traditional phase-shift control strategies, the proposed
method can effectively improve the current fluctuation phenomenon during system startup and switching of
different power transmission modes,which is conducive to the stable operation of bidirectional ICPT system.
Key words: bidirectional ICPT system; LCC-typed compensation; hybrid system; hybrid automata; modeling

and control
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Table A1 Simulation parameters of bidirectional ICPT system

ZH Hfi ZH Kl
—ROEFRER V/V 280 | XMERABER V.V 280
— AN BRI Lo /uF - 447 TR B UK Lp/uF 447
—IRAONE 2R Co/nF 11699 || —IR{IERIEAZ Co/nF 11,699
— KM IFIBE R Cr/nF 70 ZIRMPIFEEHEE Cro/nF 70

— XA PE & Ly/pH 312 RN R Lo/ uH 312
25 18 18] EL /& M/ pH 50 FFRATZE fo/kHz 90
—RME R Ry/Q 0.1 ZIRIEE R Ro/Q 0.1
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