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Propulsion Control of Railway Vehicle using Semiconductor
Transformer and Switched Reluctance Motor
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Abstract Among the electrical components mounted on railroad cars, the largest load is the main
transformer, which has a low power density of 0.2~0.4 MVA/ton due to the low operating
frequency(60Hz), which is an important factor for weight reduction. Therefore, research on molded
transformers, semiconductor transformers, etc. is being actively conducted at Domestic and foreign in
order to improve the main transformer for railway vehicles. Meanwhile, attempts are being made to
apply a permanent magnet synchronous motor (PMSM) to replace an induction motor as a traction motor
that is mostly applied to domestic and foreign railway vehicles. Permanent magnet synchronous motors
(PMSMs) can secure higher power density and efficiency compared to induction motors, but have
disadvantages in that the materials required for manufacturing are expensive and design is somewhat
difficult compared to induction motors. Considering these problems, in this paper, we suggest that a
small and lightweight semiconductor transformer is applied, and a simple structure, high torque, low
cost SRM can be applied in accordance with the requirements such as weight reduction and high

efficiency of railroad vehicles. content.
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Fig. 1. Main transformer and shape mounted at vehicle
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