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The Inner Mongolia section of the Baotou-Yinchuan High—Speed Railway is located in a unique
region characterized by northwest Gobi sandstorms and significant seasonal temperature
variations. The area features extensive permafrost, frequent dust storms, and substantial diurnal
temperature fluctuations, leading to prominent issues such as frost heave and settlement of
subgrade, contamination and corrosion of contact networks, and thermal deformation of track
structures. These challenges make dynamic operational stability control for high—speed trains far
more complex than on conventional inland high—speed rail lines. Drawing from field practices during
segmented joint debugging and testing of the Baotou-Yinchuan line, this study systematically reviews
debugging procedures and test items across civil engineering, track systems, traction power supply,
communication signaling, and disaster prevention monitoring systems. It thoroughly analyzes technical
difficulties arising from the combined effects of strong winds, dust storms, extreme temperatures, and
seasonal permafrost conditions. Targeted measures—including tiered dynamic speed optimization,
millimeter—level closed-loop precision track adjustment, optimized wind-dust environment-track—
network coupling, and comprehensive multi-disciplinary issue management—have been implemented
to enhance coordination among vehicle, track, power, signaling, and control systems. Comprehensive
dynamic testing confirmed that the track dynamics parameters, current transmission performance
of the pantograph—network system, train operation control accuracy, and disaster early—warning
response all comply with high—speed railway acceptance standards. This effectively addresses
common engineering challenges in western cold regions, such as insufficient operational smoothness,
unstable pantograph—-current transfer, and poor system interoperability. The research findings provide
reliable technical references and practical guidance for future railway construction and expansion
projects in the Inner Mongolia Autonomous Region.

Baoyin high-speed railway; high-speed railway; joint commissioning and testing; wind-
sand and cold climate conditions; precision track adjustment; bow-net matching; dynamic
acceptance inspection
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