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Prediction of CO, Corrosion Rate of Production Casing Considering Annulus Pressure
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ABSTRACT: To predict the corrosion rate of carbon steel casing with different productions and temperature changes in consid-
eration of annulus pressure. The optimized classical semi-empirical model is used to predict the corrosion rate of carbon steel
casing. The CO, corrosion mechanism of carbon steel casing in marine environment is clarified, and the main influencing fac-
tors and corrosion mechanism of production casing in seawater arefound out. The corrosion rate prediction model is optimized
by the CO, solubility model, and the corrosion rate of production casing is predicted by considering the influence of tempera-
ture, annulus pressure, and production. The annulus pressure distribution after the production change is calculated. The higher

the production is, the greater the annular pressure is, but the increase of the annular pressure will be no longer obvious when the

Wi B : 2020-09-13; EITHER: 2020-09-30

Received: 2020-09-13; Revised: 2020-09-30

E€WH: BEAXAFAS (52074234); w4 FFAEAHHF L AR F 04+ % (2020JDTD0016 ); i Bk (P E ) ARAS ERAHE
R ( CNOOC-KJ 135 ZDXM 38 ZJ 05 ZJ )

Fund: project: National Natural Science Foundation of China (52074234); Youth Scientific and Technological Innovation Research Team Project of
Sichuan Province (2020JDTD0016); Major Scientific and Technological Project of CNOOC Limited (CNOOC-KJ 135 ZDXM 38 ZJ 05 ZJ)

EZ/ . 2 A% (1982—), B, TEF, TZMEFTOARKELHF L EHRGHRTEER,

Biography: LIU He-xing (1982—), Male, Engineer, Research focus: Research and management of deep water drilling and completion technology.
BIHEE: K% (1976—), F, Hd, #i&, TZHMRATQABAF TR, FHLERSHREFREETE. MAE®REHE,

Corresponding author: ZHANG Zhi (1976—), Male, Doctor, Professor, Research focus: oil-gas well engineering, wellbore integrity and annulus pres-
sure control, and material corrosion and corrosion prevention.



LIARE IR

KUFINGEE B JEIRAS IR I M9 A 5 C O I A< F3 31 -

production increases to a certain value. As the production can affect the annulus temperature distribution, the temperature

change is related to the thermal expansion pressure and can affect the corrosion rate of casing. The reliability of the corrosion

prediction model is verified by high temperature and high pressure indoor corrosion experiment. The experimental results

show that the prediction error of the model is less than 10%, which meets the needs of corrosion prediction. Production, tem-

perature, CO, solubility, annulus pressure, and other factors have a great impact on corrosion. Considering the change of annu-

lus pressure, the overall corrosion rate of production casing is far higher than the industry standard of 0.076 mm/A, so some

corrosion inhibition measures should be taken.
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