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Researchers propose a novel fault diagnosis
algorithm for pulse width modulation
converter

August 24 2022, by Zhang Nannan
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Fig. 1. The architecture of the proposed model. Credit: Zhang Li

A research team led by Prof. Gao Ge and Jiang Li from the Hefei
Institutes of Physical Science of the Chinese Academy of Sciences has
investigated the fault diagnosis of a pulse width modulation converter
and proposed a neural network fault diagnosis algorithm to solve existing
problems in this field. Results were published in /EEE Transactions on
Power Electronics.

Pulse width modulation has the advantages of high efficiency, high
power density and high reliability. But due to the complexity of the drive
systems and the diversity of fusion joint operation, pulse-width
modulating voltage source converter systems are prone to suffer critical
failures. Therefore, research on fault diagnostic technology is of deep
concern, especially open-circuit fault diagnosis, which was what
scientists have been focusing in this study.

Current fault diagnosis methods only deal with the rectification state or
inverter state. Theoretical analysis shows that the fault characteristic
quantities in both two states have completely different characteristics
and complicated, which increases the difficulty of fault diagnosis.

In this study, when applying the proposed algorithm, the researchers
used only the three-phase grid side current as the characteristic quantity
of fault diagnosis, and diagnosed 21 types of faults in both rectification
and inverter state.

"Different from the traditional Convolutional Neural Network
architecture, a carefully crafted design can increase the depth and width
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of the network while keeping the computing budget constant," said Dr.
Deng Xi, first author of the study. "This can make better use of the
computing resources inside the network."
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Fig. 2. Model accuracy of the neural network model. Credit: Zhang Li

The experimental results show that the model can accurately detect
approximately 99.14% of open-circuit switch faults within 12.83 ms (
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