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New Method of Casing Selection in Carbon Dioxide Corrosion
Environment and Its Application
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ABSTRACT: Corrosion is extremely harmful in the process of oil field production, thereby casing material selection is of great
importance. When inferior casing material is selected for production, carbon dioxide corrosion may lead to casing corrosion
perforation, which may affect normal production and cause safety and environmental problems in extreme cases. If high-level
casing material is selected for production, it will cause economic waste. The work aims to make material selection more reason-
able. A set of new ideas for casing selection was proposed based upon long-term corrosion rate of different materials calculated
by De. Warrd corrosion prediction model. Well A in Bohai Offshore Oilfield was designed in this method, and design results
were verified by performing laboratory experiments. The casing selection results from the experiments were consistent with
those from new design method, which verified accuracy of the method. A set of methods is proposed for casing material selec-
tion in CO, corrosion environment is proposed: corrosion rate of different materials is calculated and converted into long-term

corrosion rate. Then the maximum allowable wear extent of the casing is calculated according to casing strength requirement.
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Finally, casing selection material is determined. This new method can effectively reduce cost of casing material selection and

make for guaranteeing oilfield development efficiency while maintaining wellbore integrity and controllable well control safety.

KEY WORDS: carbon dioxide corrosion; casing material; casing selection; laboratory experiment; offshore oilfield; economic
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Fig.1 Schematic diagram of casing material selection steps
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Tab.1 Results of theoretical calculation
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Tab.2 Parameters of simulation experiment
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Fig.2 Corrosion rate measuring instrument for rotating disk at high temperature and high pressure
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Fig.3 Pictures of different material-based coupons before and after experiment
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Tab.3 Results of steel coupons corrosion test

J& 3 % /(mm-a ")

s EIKE30% FIKET0%
N80 0.057 0.228
3Cr 0.030 0.060
13Cr 0.013 0.026

BEP= ARl o AR S KCRAR, R E A A TR
YRR AR, B8RRI R RE, COL IR 22 AR
ARG LRSI AL T, AR TH AR5 R B
JEAIEE, MR 3Ce M. X5 3.1 /b
JIT A0 B4 A8 B BB 7 I BT B R A R — L
Bk T %07 R HER P

4 FHRFEIW

1) JF De. Waard FUl @ siAy, 2457 —%&
EAT COy M T RSB M I Ik A
() A JO g o 3, 0 I 2 A SR I e e 5, P AR
EEMMEZR, TR EE R ARTERE, &4
B B B

2) MHZIr X A T T B A
Wt I A % P LR A T BON IR BE A O ik B TR
AT T RHIE

3) B VEM BT AR PRIE 18 78 R 1 A g
GARTEATIE T, BB A URINES M T £ 10 Al
A, A FTFARUETN T & 255

EEP T

[1] SCHMITT. Fundamental Aspects CO, Corrosion Steel
[C]// NACE Corossion-83, California USA, 1983: 44.

[2] k“FoC, BB, T RA. ZEALERE S H M)
deat: Az ol i b, 2001.

ZHANG Xue-yuan, DI Chao, LEI Liang-cai. Corrosion
and Control of Carbon Dioxide[M]. Beijing: Chemical
Industry Press, 2001.

31  E&Te, Mg, VFEA. TEAHON Y b 5 e

ZWFFE]. WA EREELR, 2004, 11(1): 5.
WANG Zhi-long, MEI Ping, XU Chang-jie. Influence
Factors on Carbon Dioxide Corrosion of Steel[J]. En-
vironmental Protection of Oil & Gas Fields, 2004,
11(1): 5.

[4] BURKER P A, HAUSLER R H. Assessment of CO,
Corrosion of in the Cotton Valley Lindestone Trend[J].
Materials Performance, 1985, 24(8): 726.

[51 B, WA, A&, % BWTE A ALk b
Ji s e R 22 A AR (3], AR TR #5440 (A 2K B
2£HR), 2005, 32(5): 71-74.

ZHAO Jing-mao, GU Ming-guang, ZUO Yu, et al. In-

(6]

(7]

[11]

[12]

[13]

fluencing Factors on Corrosion of Mild Steel in Carbon
Dioxide Environment[J]. Journal of Beijing University
of Chemical Technology (Natural Science Edition),
2005, 32(5): 71-74.

ek, i, BRI, G AR ARRRIE AL AR e
RZE[J]. iII71kT, 2010, 39(9): 976-979.

FENG Pei, YANG Min, LI Bing-feng, et al. Mechan-
ism and Influence Factors of CO, Corrosion[J]. Liaon-
ing Chemical Industry, 2010, 39(9): 976-979.

ARG, BHUNS. — A A BRI il HLBE K 52w R 3R Y
WHSE[CY/ v i 5 B 4 4 2 o+ IR AR 94
FARAESIR IR, [ ATE]: P E S B
43, 1994: 409-410.

ZHENG Jia-shen, LYU Zhan-peng. The Study on Me-
chanism and Influence Factors of CO, Corrosion[C]//
The Proceedings of the Fifteen Anniversary of the
Chinese Society for Corrosion and Protection and the
94 Annual Academic Conference. [S.I1.]: Chinese So-
ciety for Corrosion and Protection, 1994: 409-410.
MG, 2, 0%, & A HEIFE T COo,
B i S B P B AR [T A EHR A, 2003, 36(6): 1-5.

LI Guo-min, LI Ai-kui, GUO Xing-peng, et al. CO,
Corrosion and Protection Technology in Oil and Gas
Field[J]. Journal of Materials Protection, 2003, 36(6):
1-5.

Breige, skEoe, ERCGE, 8. TSRS ML K
MR [T]. MORIT &5 R, 1998, 13(5): 35-40.
CHEN Zhuo-yuan, ZHANG Xue-yuan, WANG Feng-
ping, et al. Mechanism and Influence Factors of CO,
Corrosion[J]. Development and Application of Mate-
rials, 1998, 13(5): 35-40.

JA2ER. SR FR CO, JEMIFEI]. KB/ T
Ak, 1989, 9(4): 48.

ZHOU Xue-hou. The Phenomenon of CO, Corrosion in
Gas Field Development[J]. Natural Gas Industry, 1989,
9(4): 48.

J B, GRS EE, R, S SRR A Dhor oY O
[J]. ZMELT K 2E224R, 2004, 30(6): 30-34.

ZHOU Qi, XU Hong-lin, ZHOU Yi, et al. Advance in
Research on Carbon Dioxide Corrosion[J]. Journal of
Lanzhou University of Technology, 2004, 30(6): 30-34.
AIKEDA, MUEDA, SMUKA. CO, Behavior of Car-
bon and Cr Steels[J]. NACE Corrosion-84, NewOri-
leans USA, 1984: 289.

QH/S14015—2012, i bl Il 48 R 45 B g 18
THEH[S].

QH/S14015—2012, Guidance on Corrosion Protection
Design for Tubing and Casing in Offshore Oil and Gas
Wells[S].

DE WAARD C. Carbonic Acid Corrosion in Steel[J].
Corrosion, 1975, 31(5): 177-181.

ZHOU Y. The Relation between Intergranular Corrosion
and Electrochemical Characteristic of Carbon Steel in
Carbonic Acid and Sodium Nitrite Solutions[J]. Interna-
tional Journal of Electrochemical Science, 2016, 11(5):
3976-3986.



