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Abstract: In order to improve the application reliability and safety of urban rail bi-directional converter power supply
technology, it is necessary to carry out forward quality design, and to model, analyze and compare the reliability of different design
schemes. Based on the function logic and task requirements of bi-directional converter, this paper establishes reliability evaluation
models for three schemes including the non-redundant structure, the "1+1" redundant structure and the "4+2" redundant structure,
respectively. It further forecasts the basic reliability and task reliability combined with the similar product method. The predicted
results show that the comprehensive reliability index of the scheme with two sets of bi-directional converter units in parallel is
the best. The failure rate of basic reliability is 5.24x10°°, and the mission reliability is 0.989 3 at 20 000 h. Finally, based on the
reliability prediction results, this paper proposes a reliability improvement scheme for the weak links in the optimal scheme, which
is expected to improve the mission reliability at 20 000 h from 0.989 3 to 0.999 3.
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