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Abstract

The perforation failure of a gas production pipeline in a gas well affected the normal production of
the station. The failure causes were analyzed by chemical composition analysis, XRD analysis, XPS
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analysis, scanning electron microscope analysis, metallurgical quality analysis, metallographic struc-
ture analysis and other methods. The results showed that high content of Cl-gas field water depo-
sition led to pitting, and finally caused weld perforation. The accumulation of inclusions + deposi-
tion of high content of Cl-gas field water leads to pitting corrosion, which causes matrix corrosion.
According to the causes of corrosion perforation, specific countermeasures are put forward.
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Figure 1. Macroscopic morphology of perforation in weld
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Figure 2. Macroscopic topography of pipe body cavity
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Table 2. Chemical composition analysis of corroded pipe
2. BHELRLERS PSR

Cc Si Mn P S Cr Ni Mo Cu Ti \% Nb Al
GB/T 9711.3-2005 0.16 0.45 1.65 0.020 0.003 -- -- -- - 0.04 0.07 0.05 -
1-1# 0.12 0.26 117 0.007 0.003 0.09 003 0.08 0.06 0.010 0.036 0.003 0.01
3-1# 0.11 028 114 0.009 0.003 0.07 004 0.04 0.07 0.013 0.040 0.003 0.01
3-2# 0.09 030 117 0.007 0.003 0.05 0.03 0.02 0.06 0.015 0.018 0.005 0.01
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Figure 3. XRD results of pitting pit surface (1-5#)
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Figure 4. XRD results near the perforation of the weld (3-7#)
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Figure 5. Tube body corrosion pit near (1-6#) XPS results
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Figure 6. Weld hole location near (3-8#) XPS results
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Figure 7. Weld hole location near (3-9#) XPS results
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