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ABSTRACT: Aiming at the problem of pipe corrosion in oxygen-containing gas development wellbore, this paper has system-
atically carried out dynamic corrosion experiment research on production wells, clarified the corrosion rate of pipes in the life
cycle of oxygen-containing gas development wellbore, so as to provide data support and reference for the selection of
anti-corrosion materials and anti-corrosion measures during the whole life cycle. The wellhead (27 °C, 2.0 MPa), in-well (98 C,

13 MPa), and bottom (135 C, 18 MPa) working conditions of a production well in an oilfield in Bohai Sea are simulated to con-
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conduct dynamic corrosion experiments under different oxygen content conditions. O, content accounts for the total gas 3mol%,
using simulated oilfield associated gas components (CO, content accounts for 4.13mol% of the associated gas components,
4.01mol% of the total gas components), the experiment period is 14 days, and the experiment material is 3Cr pipe. The control
group is made of 13Cr material, and the test analysis is performed only in the bottom hole conditions. Due to the coexistence of
0, (3mol%) and CO, (4.01mol%) in production wells, O, has a significant catalytic effect on CO, corrosion. At the same time,
the conductivity of formation water is much higher than that of deionized water injected into wells, so the corrosion rate of pipes
rises sharply with the increase of oxygen content. The test results show that the corrosion rates of 3Cr and 13Cr materials are
much higher than the extremely severe corrosion level, and the use of materials alone for corrosion protection is not suitable for
production well conditions in the target oilfield. In view of the characteristics of the synergistic corrosion conditions of oxygen
and carbon dioxide corrosion, 3Cr material and imidazoline corrosion inhibitors should be used for corrosion protection, and
oxygen concentration detection should be strengthened, or the use of duplex stainless steel 22Cr recommended by ISO 15156-3

and super duplex stainless steel 25Cr or 28Cr should be considered.

KEY WORDS: 3Cr; tubing and casing; gas injection development; oxygen flooding; corrosion; protection
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Fig.1 High-temperature autoclave multiphase flow dynamic circulation flow corrosion test device
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Tab.1 Corrosion test medium and gas partial pressure of production well under different oxygen content conditions
B B/ C Ji }1/MPa 0,7} fE/MPa  CO,4}E/MPa R S 39 /d
Pige 27 2 0.06 0.08 H )
Herp 98 13 0.39 0.52 HJZEIK 14
JFIE 135 18 0.54 0.72 (WFE2)
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Tab.2 Simulated formation water composition
. C(K*+Na"y cMg*)/  C(Ca*"y/ C(CI)/ €SO/  CHCO3)/ C(COY)  HufhjE/
KR i &l pH -1 { 1 A 1 -1 1 1
(mg'L”) (mgL) (mgL) (mgL) (mgL) (mgL) (mgL) (mgL!
1# 8.0 4437 27 16 4653 67 3512 171
2# 9.0 4352 15 16 5060 67 2712 78
3# NaHCO; 7.0 4706 19 152 5052 134 3570 300
4# 8.0 4508 97 80 4254 384 4882 0
Sy 8.0 4500.8 39.5 66 4754.8 163 3669 137.3 13330.3
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Fig.2 The surface macro morphology of 3Cr pipe samples at
wellhead of production well after corrosion test
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Fig.3 The surface macro morphology of 3Cr pipe samples at
wellhead of production well after corrosion test (after clean-

ing)
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Tab.3 Calculation results of corrosion rate of 3Cr pipe sample
at wellhead of production well
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Fig.4 The surface macro morphology of 3Cr pipe samples in
the middle of production well after corrosion test
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Fig.5 The surface macro morphology of 3Cr pipe samples in
the middle of production well after corrosion test (after
cleaning)
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Tab.4 Calculation results of corrosion rate of 3Cr pipe sample
in the middle of production well

BT s i i B
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Fig.6 The surface macro morphology of 3Cr pipe samples at
the bottom of production well after corrosion test
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Fig.7 The surface macro morphology of 3Cr pipe samples at
the bottom of production well after corrosion test (after
cleaning)
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Tab.5 Calculation results of corrosion rate of 3Cr pipe sample
at the bottom of production well
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(mm-a ) (mm-a')
2105# 1.1572 3.3057
2107# 1.1931 3.4079
3.3144
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Fig.8 The surface macro morphology of 13Cr pipe samples at
the bottom of production well after corrosion test
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Fig.9 The surface macro morphology of 13Cr pipe samples at
the bottom of production well after corrosion test (after
cleaning)
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Tab.6 Calculation results of corrosion rate of 13Cr pipe sam-
ple at the bottom of production well
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Fig.10 Corrosion rate change curve of 3Cr pipe in different
parts of production well
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