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An on-line fault diagnosis method for power rectifier device based on fault current characteristic

LIU Xing', JIANG Ruizhi', SONG Guobing?, WANG Xiaobo?, LIU Peiyao?, LI Duanzhen?, YANG Yuanhang®
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. School of Electrical Engineering,
Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: This paper analyzes the current characteristics of short circuit and open circuit of single thyristor as well as the
current characteristics of open circuit of AC line, and comes up with a new on-line fault diagnosis method for the rectifier
device. For the single thyristor short circuit, the theoretical DC value calculated using the measured AC current will be
greater than the real-time DC value measured, and the DC components of the fault phase and non-fault phase are opposite
in sign, which can be used to locate the fault thyristor. In the open circuit situation, if the DC component value of current
calculated by slide window is continually larger than the threshold value, it is single thyristor open circuit, and the fault
thyristor can be identified by the sign of fault phase DC component. If the DC component value of current firstly
increases above a certain value and then reduces to 0, the fault can be identified as AC line open circuit, and the fault
phase can be located with the help of minimum amplitude of the fundamental wave. Simulation results show that the
method can diagnose the faults quickly and accurately and that it can also be applied to the fault diagnosis of multiple
parallel rectifiers. So it has theoretical and practical value.
This work is supported by National Natural Science Foundation of China (No. 51177128).
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Fig. 1 Principle diagram of main circuit of rectifier system
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Fig. 4 Normal waveform of input and output current
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