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Design and Application of SG Intelligent Gateway in Digital
Construction of Metro Base Pump
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Abstract

To address industry challenges including low operational efficiency, delayed fault alerts, and complex wiring in subway station
pump systems, this study explores the design and application of 5G smart gateways for digital infrastructure transformation in metro
facilities. Leveraging 5G communication technology and IoT architecture, the research establishes a “cloud-pipe-edge-device” four-
tier digital operation framework. Key innovations include integrated smart monitoring, real-time data transmission, and optimized
fault prediction protocols for pump control boxes. The solution enables remote visual management of pump status through intelligent
detection and predictive maintenance. Field implementation demonstrates enhanced operational reliability, reduced maintenance
costs, and minimized downtime risks, providing a replicable technical pathway for digital upgrades in rail transit electromechanical
systems.
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