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Design, Testing, and Operation Practice of Urban Rail
Transit Pantograph-Overhead Line Monitoring System

Jingming Xing
Zhongjian (Tianjin) Rail Transit Investment Development Co., Ltd., Tianjin, 300404, China

Abstract

The pantograph-catenary (Pantograph-Catenary) system is the core power supply unit of urban rail transit trains, with its operational
status directly determining safety and efficiency. To address the low efficiency and delayed fault response in traditional pantograph-
catenary maintenance, the first phase of Tianjin Metro Line 7 deployed an integrated pantograph-catenary monitoring system with
multi-dimensional detection capabilities. This system, utilizing operational trains as a platform, combines non-contact sensing,
machine vision, and fiber-optic detection technologies to achieve real-time monitoring and fault alarms for key indicators such
as catenary geometric parameters, pantograph-catenary arcing, temperature, and contact pressure. Through type testing (static +
dynamic), all performance metrics of the system meet regulatory requirements. By integrating a hierarchical maintenance system
and fault optimization cases, the system enables early warning and rapid resolution of pantograph-catenary faults. Practical results
demonstrate a 30% reduction in maintenance manpower and a 50% decrease in track possession time, providing a scalable technical
solution for intelligent maintenance of pantograph-catenary systems in urban rail transit.
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