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ABSTRACT: Objective To analyze the main causes of oil pipeline corrosion leakage. Methods An investigation research on
the accident was developed and the samples of perforation leakage were analyzed. Perforation morphology, geometric parame-
ters, physical and chemical properties and microstructure were analyzed. Samples taken at the leakage and perforation point
were analyzed by electron microscope scanning and EDAX. Results Chemical analysis and physical and chemical inspection for
mechanical property and microstructure showed that the physicochemical properties of oil pipeline met GB/T 8163—2008 re-
quirements and user requirements. According to the macroscopic pattern of perforation point, the pipeline with large corrosion
area contains a lot of corrosion products on macroscopical analysis. A lot of critical corrosion pits are located in the lower part of

the pipe and the maximum corrosion depth reaches 3.5 mm. The pipeline surface was covered with loose corrosion products un-
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der the electron microscope. They contained lots of Cl, C, O and Fe elements by EDAX analysis. Conclusion Material perfor-

mance is not the main cause of failure accidents. The main cause of oil pipeline leakage is corrosion perforation. The main factor

of corrosion perforation lies in the high CI” fluid. When Fe from matrix is constantly dissolved and migrated by CI™ fluid, the

corrosion pits will develop rapidly and lead to corrosion perforation eventually.
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Fig.1 Morphology of inner wall of the oil pipeline: a) mor-
phology of inner wall after sectioning, b) morphology of inner
wall perforation
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Table 1 Test results of chemical composition wt%
i H C Si Mn Cr Ni Cu P S
i 18 0.17 0.26 0.47 0.05 0.04 0.04 0.011 0.011

EFrER  0.17~0.23

0.17~0.37 0.35~0.65 <025 <030 <0.25

<0.035 <0.035
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Fig.2 Microstructure
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Fig.3 Non metallic inclusion
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Fig.4 Morphology of perforation
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Fig.5 Microstructure of leak surface
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Fig.6 Analysis of corrosion products on the perforated surface: a) morphology of corrosion surface, b) energy spectrum analysis
of point 1, ¢) energy spectrum analysis of point 2
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Fig.7 Microstructure of corrosion products 200x
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Fig.8 Energy spectrum analysis of corrosion products: a) morphology of corrosion products ,
b) energy spectrum analysis of point 1,c) energy spectrum analysis of point 2,
d) energy spectrum analysis of point 3, e) energy spectrum analysis of point 4
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