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Corrosion mechanism analysis and protective measures for small-diameter
connections in petrochemical pipelines

Liu Xingyu (Wuhan Jian'an Petrochemical Engineering Co., Ltd., Wuhan Hubei 430082, China)

Abstract: Small-diameter piping, characterized by their narrow diameter, thin walls, and unique structural features, often
become vulnerable to corrosion failure in petrochemical facilities. This study examines two tepresentative cases: cotrosion-
induced perforation in liquid level gauges of gas-rich balance tanks and leakage in thermocouple piping within reforming
units. Through these analyses, we explore multiple failure mechanisms, including electrochemical corrosion beneath insulation
layers and intergranular corrosion caused by improper material selection. The findings demonstrate that cortosion in small-
diameter piping results from the combined effects of material quality, design flaws, manufacturing processes, environmental
factors, and management practices. Accordingly, the paper proposes a comprehensive set of protective measutes across four
dimensions: optimizing material selection and structural design, rigorously controlling manufacturing and installation quality,
implementing targeted monitoring and maintenance, and establishing a robust corrosion prevention management system.

These recommendations provide crucial references for enhancing facility integrity.
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(GB222-84)
1CrI8NIOT] < 0.12 < 1.00 < 2.00 < 0.035 | <0.030 |17.0 ~19.00| 8.0 ~ 11.00 5% (C%-0.02) 0.80
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