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Failure Causes and Counter measures of Downhole Pipe Sring in a Gas Field
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(CNOOC (Tianjin) Pipeline Engineering Technology Co., Ltd., Tianjin 300452, China)

ABSTRACT: The work aims to analyze the failure cause of downhole pipe string in a gas field, and put forward effective solu-
tions to reduce the recurrence of similar accidents. Through macro analysis, tensile properties, chemical composition analysis,
metallographic analysis, corrosion product analysis, water quality analysis and scaling prediction, the possible causes of down-
hole pipe string corrosion in a gas field were deeply analyzed. The tensile properties, chemical composition and metallographic
microstructure of the failed parts met the standard requirements, and the corrosion caused by material defects was excluded. The
macro analysis showed that there was a gap between the external thread of the oil pipe and the internal thread of the coupling
and the boring, and the screw thread grease was not precoated at the gap, so the gap corrosion occurred in the corrosive envi-
ronment containing a large amount of CI". In addition, because the formation water was easy to scale, when CaCOs; scale and
sand sample were deposited at the gap, the condition for gap corrosion was constituted again, accelerating the corrosion. It is
necessary to precoat thread grease at the screw joint of coupling and oil pipe during operation of downhole pipe string to prevent
gap corrosion caused by corrosive medium in service environment and avoid reducing the service life of downhole pipe string.
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Fig.1 Macro morphology I of failed parts: a) oil pipe; b) coupling
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Fig.2 Morphology of outer wall of failed parts
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Fig.3 Macro morphology II of failed parts
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Tab.1 Tensile property test results
sy BREE BUREE WRMKOR
) RlO‘S/MPa Rm/MPa A%
FEdh 1 618.12 832.25 22.88
K 2 608.13 835.75 25.90
PR 552~758 =689 =14
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Tab.2 Chemical composition of failed parts (mass fraction)

%

i H C Si Mn P S Cr Ni Mo Cu
Nik=3 0.253 0.364 1.63 0.017 6 0.004 1 0.0195 0.0135 0.001 6 0.028 8
e 0.312 0.263 1.38 0.0123 0.001 1 0.038 0.031 1 0.004 6 0.086 7
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Tab.3 Rockwell hardness of failed parts (HRC)
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Fig.4 Metallographic microstructure of failed parts: a) oil pipe; b) coupling
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Fig.5 XRD patterns of the corrosion products at the coupling
thread surface
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Fig.6 XRD patterns of the corrosion products at the oil pipe
thread surface
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Tab.4 Ton mass concentration in formation water sample

mg/L
Cco?” HCO; cr Nore Ca** Mg?* K* Na* B
0.00 673.36 6132.62 7.82 196.09 44.04 27.03 3892.04 10 984.40
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Fig.7 Corrosion morphology of different hanging pieces: a)
single hanging piece; b) gap hanging piece
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Tab.5 Corrosion rate test results

S H A — #E‘ii/g — Bk /g J& i A/ (mm-a") S JE b 2/ (mm-a )
J& i JE TS

1-1 AN Fr 13.094 7 13.043 4 0.0513 0.250 6

1-2 BASHE 13.655 9 13.604 0 0.0519 0.253 5 0.2512

1-3 AR 13.396 3 13.3452 0.051 1 0.249 6

2-1 (i) B 28 4 13.4570 13.179 5 0.2775 1.253 7

2-2 () B L 4 13.567 6 13.290 5 0.277 1 1.2555 1.255 1

2-3 (i) B 7 4 13.704 7 13.427 1 0.277 6 1.256 0
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Fig.8 Screwing diagram of API thread
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