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Research on AC/DC Conversion Scheme in Urban (Suburban) Areas
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Abstract: To meet the demand for switching between the AC 25kV and DC 1500V dual-power supply systems in cross-line
operations of a test line train, ensuring operational safety and efficiency, this paper designs a power conversion section solution
focusing on three core systems: the vehicle, signaling, and power supply systems. The vehicle system adopts an automatic
pantograph non-lowering switching mode. The signaling system employs a high-level effective control logic based on five
beacons to achieve precise positioning and fault tolerance during the conversion process. The power supply system determines
a solution involving four phase separators through the comparison of overhead line isolation conversion zone schemes and
optimizes the track section without power to 9.5m to accommodate bidirectional operation and operational fault tolerance.
The study demonstrates that this solution enables safe and efficient AC/DC conversion for trains, meets the operational
requirements of the test line, and provides a reference for similar dual-power supply rail transit projects.

Keywords: AC-DC conversion; Catenary design; Signal control
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