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Nonlinear control of matrix converter based on state feedback linearization
PAN Yuedou,GUO Kai,CHEN Jiyi,XU Jie
(School of Automation & Electrical Engineering, University of Science and Technology Beijing,
Beijing 100083, China)

Abstract: In order to avoid the impact of asymmetric grid-voltage and loads on the output current of MC
(Matrix Converter) ,an MC nonlinear controller based on state feedback linearization is designed to precisely
track the output current in real time. The mathematical model of MC output is built according to its
topology and then transformed into a standard radiation nonlinear system by Park transformation,based on
which,a state feedback linearization controller is designed. The MC with the designed controller and the
traditional MC are compared by the simulation with MATLAB/Simulink,and the simulative results show
that,the output current of the MC with the designed controller is effectively improved in abnormal working
conditions,such as asymmetric three-phase voltage inputs,unbalanced three-phase loads. The designed
controller is applied to an MC prototype and the commissioning results show its feasibility.

Key words: matrix converter; double space vector modulation; radiation nonlinear system; nonlinear

system; state feedback linearization; control
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SIDO Buck PFC converter operating in critical continuous conduction mode
LIU Xueshan,XU Jianping, WANG Nan
(Key Laboratory of Magnetic Suspension Technology and Maglev Vehicle,Ministry of Education,School of Electrical
Engineering, Southwest Jiaotong University , Chengdu 610031, China)

Abstract: A kind of SIDO (Single-Inductor Dual-Output) Buck PFC (Power Factor Correction) converter
operating in CRM (CRitical continuous conduction Mode) is proposed with the control strategy and its
operating characteristics are analyzed. The time-sharing multiplexing of the single inductor is controlled to
achieve the independent regulation of two output circuits. The minimum turn-off time of power switch is
limited by the controller when the input voltage is close to the voltage of each output branch for facilitating
the time-sharing multiplexing control and reducing the multiplexing frequency when the inductor is operating
in CRM and the input current is near the zero-crossing point. Compared with the conventional two-stage
multi-output PFC converter,this SIDO PFC converter has less controller and inductor,resulting in smaller
size,lower cost and higher efficiency. Experimental results show the excellent control performance of the
proposed converter:high efficiency,high power factor and high output accuracy.

Key words: Buck; electric converters; power factor correction; single-inductor dual-output; critical continuous

conduction mode; single stage; time-sharing multiplexing control
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