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Abstract

As a crucial node in the natural gas transmission and distribution system, the operational status of key mechanical equipment in
natural gas stations directly impacts the safety and stability of the supply system. Under prolonged high-load operating conditions,
equipment such as compressor units, valve actuators, and cooling systems are prone to faults like abnormal vibration, bearing
wear, and sealing failure. To enhance the operational reliability of natural gas station equipment, this paper analyzes the operational
characteristics of key mechanical equipment, investigates typical failure mechanisms, and establishes a fault diagnosis and early
warning system based on multi-source monitoring data. The study demonstrates that data-driven fault warning methods can
achieve dynamic identification of equipment operating conditions and preemptive risk alerts, effectively improving the operation
and maintenance management of natural gas station equipment and providing technical support for the intelligent operation and
maintenance of the natural gas transmission and distribution system.
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