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Abstract: The insulated gate bipolar transistor (IGBT) is the core component of a photovoltaic (PV) inverter, and
its stability and reliability are crucial to the normal operation of the inverter. Therefore, it is important to ensure the
safety and stable operation of the power system through the fault diagnosis of a PV grid-connected inverter. Aimed at
the single-tube open-circuit fault which is common for the IGBT in a three-phase PV grid-connected two-level inverter,
a diagnosis method for the open-circuit fault of IGBT in the three-phase PV grid-connected inverter based on Markov
transition field-convolutional neural network (MTF-CNN) is presented. A simulation model of the three-phase PV
grid-connected inverter is built on MATLAB/Simulink to simulate the open-circuit fault of several kinds of IGBTs. The
output of fault current signal from the inverter is collected as one-dimensional time-domain signal, which is further
converted into two-dimensional images by MTF as a 2D-CNN data set for training. Finally, the fault detection and
diagnosis are completed. Experimental results show that the proposed method has strong anti-interference capability. In
addition, it has a faster diagnosis speed and higher accuracy than other conventional methods.

Keywords: Fault diagnosis; Markov transition field (MTF); convolutional neural network (CNN); insulated gate
bipolar transistor (IGBT)
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Fig. 3 Topology of PV grid-connected inverter
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Fig. 4 Simulation model of PV grid-connected inverter
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Fig. 9 Curves of accuracy and lossrate for the model
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Tab. 2 Accuracy under Gaussian white noise

%

BEAIREL 25dB 30 dB 40 dB
10 91.2 97.0 93.1
20 98.5 98.9 99.0
30 99.4 99.6 99.7
40 99.5 99.8 99.8
50 99.6 100.0 99.9
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Tab. 3 Accuracy under random noise

%

ESARY S EUES S KrELE
10 96.0 94.5
20 98.5 98.7
30 99.3 98.9
40 99.4 98.5
50 99.9 99.8
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