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ABSTRACT: To determine the impact of injection of oxygen reducing air in development well on the whole life cycle of well-
bore and corrosion rate of pipes based on the investigation of the wellbore corrosion in similar oil and gas fields on land and
around the Bohai Sea. Experiment and research on the dynamic corrosion of gas injection well under different oxygen contents
are carried out systematically, the dynamic corrosion of production well is evaluated, and the corrosion behavior of oxygen re-
ducing air to oil well pipe is deeply analyzed, so as to analyze the pipe column corrosion characteristics, influence factors of
corrosion rate and pipe colum corrosion risk under the working condition of injection of oxygen reducing air. The corrosion re-
lation curves of 1Cr-L80 pipe under different oxygen concentrations and working conditions at well head, in middle and at bot-

tom of the gas injection well was obtained through the experiment. The corrosion rates of 1Cr-L80 at well head, in middle and at
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bottom of the gas injection well with 5% oxygen content are 0

.345 mm/a, 0.2147 mm/a and 0.1158 mm/a respectively; and those

of gas injection well with 21% oxygen content are 0.7399 mm/a, 1.2854 mm/a and 2.4506 mm/a respectively. The experimental

results show that the corrosion rate of 1Cr-L80 material is kept at a high level, and direct injection of air to old wells will lead to

high corrosion risk.
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Tab.l Summary of corrosion experimental media and gas
partial pressure under different oxygen content in gas injec-
tion well

T =
%ﬁlgg B e ot iﬁﬁ'ﬁﬁgf
P G MPa /MPa 53 EU% M/d A

1.25 5 5

HOo 25 25 25 10 5

5.25 21 14 5

Jepo2 30 0 >

6.3 21 5

3 5

1.75 5 E£B 14 5

FK 30 5

3 5

HIE 135 35 3.5 10 14 5

30 5

3 5

7.35 21 14 5

30 5
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Tab.2 Statistics of corrosion rate calculation results of 1Cr-L80 pipe sample in gas injection well with 5% oxygen content

o on ” —
Eg gg B G R @Ben® AR B iﬁiﬁﬁﬂm“;%ﬁ
321 30.11  14.94 2.92 11.6278 9.9070 0.1219 0.3482
322 3025 1497 2.93 11.7067 10.1182 0.1095 0.3107
FH 323 3006 14.97 2.97 11.6747 10.2367 0.1204 0.3425 0.3450
324 3026  14.95 2.97 11.7332 10.2387 — —
325 30.07  15.00 2.95 11.6801 10.0711 0.1331 0.3785
3101 30.08  15.01 3.04 10.2987 — — 3101
3102 30.06  15.02 2.99 10.1164 0.0564 0.1597 3102
3103 3024 14.96 2.98 10.1539 0.1000 0.2829 3103
JErh 3104 30.03 14.99 2.91 9.9587 0.0770 0.2200 3104 0.2147
3105 3022 14.95 2.98 10.1199 0.0693 0.1962 3105
3101 30.08  15.01 3.04 10.2987 — — 3101
3102 30.06  15.02 2.99 10.1164 0.0564 0.1597 3102
355 30.07  14.96 3.00 10.1636 — — 355
356 30.19  15.03 3.00 10.3293 0.0413 0.1164 356
357 30.06  15.00 3.03 10.2997 0.0360 0.1018 357
I 358 3008 14.95 2.94 9.9615 0.0442 0.1261 358 0.1158
359 30.09  14.95 2.94 9.9692 0.0417 0.1189 359
355 30.07  14.96 3.00 10.1636 — — 355
356 30.19  15.03 3.00 10.3293 0.0413 0.1164 356
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TSI, 7R A 21% 30 TR AR
1Cr-L80 J& il | Fi 2 s 25 1 J b = v vk
FKMREEIFEE, HHMBEA TR, 1RE R R
WS RRE E, HIR O IR AR B
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Tab.3 Statistics of corrosion rate calculation results of 1Cr-L80 pipe sample in gas injection well with 10% oxygen content

JE R /(mm-a )

LN E AR +/mm P /mm J&/mm AT /g Fimik/g - -
S AE S A
326 30.06 15.07 2.95 10.0195 — —
327 30.20 15.05 3.00 10.3031 0.1642 0.4620
ign| 328 30.05 14.93 2.97 10.1476 0.1610 0.4592 0.4600
330 30.04 14.97 3.00 10.2700 0.1623 0.4609
3111 30.07 15.00 2.97 10.0844 0.1613 0.4579
329 30.23 15.01 3.00 10.2421 — —
351 30.08 15.01 2.99 10.1999 0.4845 1.3722
H Ik 352 30.19 14.97 2.99 10.2711 0.4176 1.1814 1.2854
353 30.05 15.02 2.98 10.1190 0.4248 1.2045
354 30.06 14.98 2.94 9.9370 0.4854 1.3833

*4 ESEE21%ES[HFHFO 1Cr-LB0 EMIXAHEMERITELERFit%

Tab.4 Statistics of corrosion rate calculation results of 1Cr-L80 pipe sample at wellhead of gas injection well with 21% oxygen

content
PN T
SfE REATS  Kmm o Hmm o Fmm o @Bem? RN W g et/ mma )
SCfE SEfE
3112 30.05 14.99 2.94 11.6573 10.0668 0.2191 0.6242
3113 30.05 15.01 2.96 11.6886 10.1728 0.2419 0.6873
HFo 3114 30.04 14.95 2.95 11.6364 10.1744 — — 0.7399
3115 30.05 14.95 2.94 11.6310 10.1934 0.2804 0.8007
3116 30.04 15.00 2.97 11.6874 10.2584 0.2982 0.8474
329 30.23 15.01 3.00 11.7894 10.2421 — —
351 30.08 15.01 2.99 11.7264 10.1999 0.4845 1.3722
F- 352 30.19 14.97 2.99 11.7395 10.2711 0.4176 1.1814 1.2854
353 30.05 15.02 2.98 11.7132 10.1190 0.4248 1.2045
354 30.06 14.98 2.94 11.6543 9.9370 0.4854 1.3833
331 30.08 14.96 2.94 11.6483 9.9334 1.9494 2.5938
332 30.06 14.97 3.00 11.7018 10.1792 1.7987 2.3824
FHIK 333 30.12 14.97 2.96 11.6873 9.9688 1.7141 2.2731 2.4506
334 30.05 14.99 3.01 11.7204 10.1744 1.9307 2.5531
335 30.26 14.99 3.00 11.7869 10.2367 — —
3 SRR SR SR RO, Eeb TP ES%, % 0,
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T 0.254 mm/a), B 1Cr-L80 &k A T 40F
T,

FEAISE (72°CL 30 MPa) T T, O, &
IR 5%FN 21%8F, 1Cr-L80 45 44 i) Ji b ok 48 /3 A
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