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The ZPW-2000A insulated—free track circuit, as the core infrastructure equipment of China's railway
signaling system, the stability of its performance directly affects the safety of train operation and
transportation efficiency. This paper deeply analyzes the working principle, system composition, and
key technical characteristics of the ZPW-2000A track circuit. Based on on-site maintenance practice, it
systematically summarizes the common fault types and innovatively proposes a fault handling system
based on "monitoring data as the orientation, system analysis as the core, and hierarchical troubleshooting
as the method". The paper focuses on the fault diagnosis process and location method based on the entire
voltage and current electrical parameters, and conducts empirical analysis based on typical fault cases.
Finally, it looks forward to the development trend of intelligent and digital maintenance technologies, aiming
to provide a scientific and efficient maintenance and fault handling guidance plan for on-site maintenance
personnel, and improve the overall application quality of the equipment.
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