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IGBT Open-Circuit Fault Detection in Four-Quadrant Pulse Converter

HAN Hongbin', DING Lina®
(1. CRRC Dalian R&D Co., Ltd., Dalian 116052, China;
2. School of Information Science & Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract: Four-quadrant pulse converters were widely applied in electric traction drive systems. IGBT was the
core device of the four-quadrant pulse converter, which was prone to fail. IGBT open-circuit fault detection for four-
quadrant pulse converters was studied. Firstly, the characteristics of the open-circuit faults were analyzed. Then the
average value of the grid current was divided by the average value of the current’ s absolute value as the detection
variable. The detection variable under different power level and each fault was analyzed and the threshold was decided
by the detection variable with rated power. Finally, the effectiveness of the detection method was verified by hardware-
in-the-loop simulation.
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