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Multiple Faults Identification of Three-level Inverter

Abstract

Abstract: A three-level neutral point clamped (NPC) inverter was taken as an example, phase current and
bridge voltage in the fault states of single switch open and several switches open at the same time were
analyzed, and a method based on reconstructive phase space (RPS) and wavelet packet analysis was
proposed to identify three-level inverter faults. Based on RPS method, totally different reconstructed
current trajectories were obtained, which showed the features of the inverter under different fault
conditions. With the help of image processing technology, all kinds of faults with different phase currents
were identified. The wavelet packet analysis was adopted to extract the features of frequency-spectrum
for different faults with the same phase currents and all typical faults were identified. Simulations and
experiments show that the method can accurately extract the feature vectors for each fault condition and
various failure modes can be identified.
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Abstract: A three-level neutral point clamped (NPC) inverter was taken as an example, phase current and
bridge voltage in the fault states of single switch open and several switches open at the same time were
analyzed, and a method based on reconstructive phase space (RPS) and wavelet packet analysis was
proposed to identify three-level inverter faults. Based on RPS method, totally different reconstructed
current trajectories were obtained, which showed the features of the inverter under different fault
conditions. With the help of image processing technology, all kinds of faults with different phase currents
were identified. The wavelet packet analysis was adopted to extract the features of frequency-spectrum for
different faults with the same phase currents and all typical faults were identified. Simulations and
experiments show that the method can accurately extract the feature vectors for each fault condition and
various failure modes can be identified.
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Fig. 2 Main circuits under different switch states of the inverter
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Tab. 2 Open circuits faults classification of IGBT in the three level inverter
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Fig. 6 Experimental results of phase current under normal case and different faults case
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