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Fault Tolerant Control of Three-Phase Sine Wave Inverter

HONG Xuemei, JIN Fujiang, LI Yangsen, LI Ping

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; Regard to the high failure rate of inverter module for the inverter, the mathematical model of the
inverter module has been established after the short-circuit fault of the IGBT was occurred in the three-phase
SPWM inverter module. Based on the fault model, the effective diagnosis of system failure was achieved, sim-
ultaneously the circuit topology was restructured by hardware redundancy in the proposed fault-tolerant control
strategy, so that the three-phase inverter still worked well when short-circuit was occurred and the fault toler-
ance and reliability of the system hardware layer was improved . Based on the MATLAB/Simulink circum-
stance, the result of system simulation demonstrated the effectiveness and feasibility of fault-tolerant control
for the three-phase sine-wave inverter.
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Fig. 1 Three-phase SPWM inverter and output waveform
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Fig.2  Line voltage waveforms of V1, V3, V5 with short circuit fault
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Fig. 3 Fault mathematic output models of V1, V3, V5
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Fig. 4 Circuit topology and the restructured equivalent circuit diagram
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