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Table 1 Analysis of data missing and impact
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Fig. 1 Schematic diagram of typical freight train scenario
of branch transfer
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Fig. 2 Scenario schematic diagram of phase separation
after station departure on siding
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Fig. 4 Schematic diagram of operational scenario of freight train transfer
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Fig. 9 Automatic train operation of locomotives on Xiangyang-Chongqing railway
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Research on locomotive automatic operation system crossing railway bureaus

and route boundaries
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Abstract: The automatic train operation (ATO) system for HXp1 locomotives has been incorporated in routine operational assess-

ments on the Xi'an-Ankang line under the Xi'an railway bureau. This paper aims to address the challenges posed to the locomotive ATO

system in future operational scenarios that involve crossing the railway bureaus and route boundaries. It presents an in-depth analysis of

the difficulties faced by the ATO system in these scenarios including operation across multiple railway lines, track and yard transfers, and

diverse train formations and vehicle types. The study focuses on the research and implementation of key technologies for operation cross-

ing different bureaus and route boundaries, including electronic maps and operational scales, transfer-oriented operational planning and

control, as well as operational planning and control for multiple formations and vehicle types. Field application results demonstrate that

these technologies contribute to the safe operation of freight trains in operational scenarios involving different bureaus and route boundar-

ies, by enhancing the adaptability of the locomotive ATO system.

Keywords: freight train; locomotive automatic operation; crossing railway bureaus; crossing route boundaries; safe operation
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