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Abstract: In order to improve the stability and reliability of high-speed train traction system, an open-circuit fault
diagnosis method for single-phase three-level rectifier based on the adaptive sliding mode observer is proposed in this
paper. Firstly, the state space model of single-phase three-level rectifier under open-circuit fault condition is established,
then an adaptive sliding mode observer with fast convergence speed and significant suppression of high-frequency chattering
is designed to accurately estimate the grid-side current. Subsequently based on the gird-side current of the rectifier and the
output current of the observer, an open-circuit fault detection method based on the root mean square of the absolute value
of the current is proposed. On this basis, the current residual is used to construct the initial fault location to locate the power
switches. Finally, an adaptive sliding mode observer based on the open-circuit fault switching function is used to locate the
fault switch accurately. The method proposed in this paper can realize the fault detection and location of all power switches
of single-phase three-level rectifier, with fast diagnosis speed, strong robustness and no additional hardware circuit. The
accuracy and robustness of the proposed diagnosis method are verified by experiments.
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Fig. 1 Diagram of single-phase three-level rectifier
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Fig. 6 Hardware-in-the-loop experimental platform
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