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A Simple Open-Circuit Fault Detection Method
for a Sparse Matrix Converter

Eunsil Lee!, Kyo-Beum LeeT, and Gyu-Bum Joung®

Abstract - This paper presents a diagnostic method for a sparse matrix converter that detects faults in any
single switch or a pair of switches. The sparse matrix converter is functionally equivalent to the standard
matrix converter but has a reduced number of switches. The proposed diagnostic method is based in the

measurement of input and output currents. The currents have respective characteristic according to the location

of faulty switches. This method not only detects the switches of open—circuit fault but identifies the location of

the faulty switching devices without complicated calculations. The simulation and experimental results verify

that, based on the proposed method, the fault of sparse matrix converter can be easily and fast detected.

Keywords: matrix converters, fault diagnosis, fault location, open—circuit fault, current patterns
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Fig. 1 Schematic for the sparse matrix converter
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Fig. 2 The waveforms of dc-link voltage and

switching states of rectifier stage according
to the input phase voltages
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Fig. 3 An example of the
rectifier and inverter stage
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