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Abstract

As a core component of fluid control in natural gas compressor stations, the sealing performance of valves directly determines the
operational safety and transportation efficiency of the station. Addressing common issues such as medium leakage, aging and failure
of sealing components, and degradation of sealing performance under low-temperature conditions in compressor station valves, this
paper conducts research from four dimensions: optimization of sealing structure, upgrading of material selection, improvement of
installation process, and strengthening of operation and maintenance management, based on field operation and maintenance data
and experimental analysis. By comparing the sealing performance of different sealing materials under high-pressure (10-12 MPa)
and low-temperature (-30°C) conditions, the advantages of the modified polytetrafluoroethylene (PTFE) and nickel-based alloy
composite sealing are verified. A ‘precise pre-compression amount control + micro-polishing of sealing surfaces’ installation process
is proposed, combined with the application of online leakage monitoring systems, reducing the valve leakage rate from 0.15% to
below 0.02%. The research results show that multi-technology collaborative treatment can significantly improve the sealing reliability
of valves, providing technical support for the long-term stable operation of valves in natural gas compressor stations.
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