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Abstract: Varying degree of corrosion occurred in internal and outer wall of tubing string. Serious cor
rosion is found in some well deep. The results of chemical composition analysis, metallurgical struc
ture test, SEM, EDS and XRD show that chemical composition and metallurgical structure of the tub-
ing meet the API Spec 5CT standard requirement. Large corrosion products stack at the bottom of the
pitting. CI enriches under the corrosion product layer. Corrosion product in internal wall are FeCOs,
MgFe(CO3)2, FeO(OH), M g3Ca(CO3)4 and FesO4, that in outer wall are FeCOs, MgFe(CO3)2, CaCOs
and FeO(OH). Internal wall are damaged by CO2 corrosion. Corrosive gas and medium come into the
space between casing string and tubing string corrode outer wall of tubing. T ubing around 3279 meter
is most hardly affected because it is at the temperature which CO2 corrosion is most seriously. Cl err
richment is the important reason inducing local corrosion.
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Fig.2 Corrosion morphology of tubing at 3279m hole depth
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Fig. 3 Corrosion morphology of tubing at 2350m hole depth
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Table 1 Chemical composition of tubing body
Elem ent C Si Mn P S Cr Mo Ni ) Ti Cu
Mass fraction/ % 0.23 0.27 1.15 0.013 0. 0052 0.16 0.030  0.015 0. 005 0. 008 0.016
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Fig.5 Metallography of pitting
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Fig. 4 Metallography of tubing body
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, s C, Fe, CI 2 ( ! %)
Table 2 EDS results of different point(mass fraction/ %)

Elem ent C 0 S Mn Si Ca Fe Cl

Point 1 0.66 36.07 - - 1.62 - 56.52 5.12
Point 2 2.24 43.84 - - 0.57 1.69 51.25 0.40
Point 3 1.37 - - 0.88 - - 97.75 -
Point 4 0.68 32.92 0.42 0.43 1.09 0.43 60.76 3.27
Point5 ) Point 5 2.50 39.49 - 0.87 4.89 2.80 48.91 0.54
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Fig. 6 Diagram of EDS analysis position
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Fig.7 XRD of corrosion product of tubing at 3279m hole depth
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Fig. 8 XRD of corrosion product of tubing outer wall at 2350m hole depth
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