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Abstract

Surface gathering and transportation pipelines in high-sulfur oil and gas fields operate under harsh conditions for extended periods,
subject to corrosion from corrosive media such as hydrogen sulfide. These pipelines are prone to various types of corrosion damage,
posing significant threats to production safety and economic efficiency. This study comprehensively examines common corrosion
mechanisms and micro-structural principles in such pipelines, analyzing their causes through multiple dimensions including medium
composition, operational parameters, and material properties. By examining domestic and international case studies, the paper
identifies deficiencies in existing corrosion protection systems, highlighting challenges such as failure of external anti-corrosion
coatings, poor adaptability of cathodic protection, and limitations in internal corrosion prevention technologies. Based on corrosion
mechanisms and operational data, the research proposes an optimized pipeline protection system encompassing material selection,
structural optimization, process improvement, and intelligent monitoring. The findings demonstrate that comprehensive optimization
can enhance pipeline safety, extend service life, and support green, efficient development. Finally, the article outlines future directions
for digital and intelligent corrosion monitoring and protection, providing valuable references for industry research and practical
applications.
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