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Fig.1 Topology of 3-1MC with power decoupling circuit
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Fig.2 Topology of zero 3-1MC
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Fig.3 Principle diagram of carrier modulation strategy
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Fig.4 Current of three bridge arms at output side
under open fault
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Fig.5 Reconstructed topology after phase-A fault
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Fig.6 Simulative waveforms under Mode 1
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Fig.8 Simulative waveforms under Mode 2
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Fault-tolerant control and input current optimization of three-phase to
single-phase matrix converter
GUO Hai'?,GE Hongjuan',XU Yuxiang', QUAN Yue’
(1. College of Automation Engineering,Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. School of Electrical and Electronics Engineering, Anhui Science and Technology University, Bengbu 233030, China)
Abstract : In order to improve the power supply reliability of 3-1MC ( three-phase to single-phase Matrix Converter) ,
aiming at the open circuit fault and short circuit fault of switch elements, the fault-tolerant control strategy of 3-1MC
is studied and the fault-tolerant control topology with decoupling inductance is designed. The short circuit fault is
converted into an open circuit fault by using fast fuse,and then the two kinds of faults are classified as open circuit
faults. The open circuit fault control strategies of different bridge arms are analyzed and solved. In order to realize the
optimization of input current, the strategies for compensation inductance of power decoupling, middle line current
compensation and exit operation are put forward. The proposed fault-tolerant control strategy is verified by simulation
and experiment. Results show that,based on the small change of hardware ,the output voltage stability of 3-1MC can
be maintained under different bridge arm faults with small input current distortion.

Key words: three-phase to single-phase matrix converter ; fault-tolerant control ; fault reconstruction ;open circuit fault
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