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ABSTRACT: Objective To set up a test unit for full-size corrosion simulation. Methods According to the comprehensive consi-
deration of various factors affecting CO, corrosion in CO, flooding oil field, an advanced simulation test device was designed and de-

veloped for high-temperature and high-pressure CO, corrosion examination. A variety of experimental studies focusing on the corro-
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sion characteristics of materials and anticorrosion properties of corrosion inhibitors were carried out under different simulation condi-

tions using this device, and the evaluation data were comparatively analyzed with the data obtained in indoor autoclave experiment

and by field corrosion monitoring. Results Various field site corrosion conditions could be simulated with the conditions of liquid

CO, flow rate of 0 ~0.9 m’/h, temperature of =25 ~120 °C , and the max pressure of 32 MPa. The device developed in this work

could more effectively simulate the multiphase flow state of CO, flooding both at low temperature and high temperature and high

pressure conditions, which was not able to be accomplished by the usual test devices. The flow state obtained was closer to the field

flow state, and the simulation result could effectively guide the establishment of anticorrosion technology for CO, flooding oil and

buried storage projects. Conclusion The CO, corrosion simulation data obtained in the device under the surface field site condition

was close to the actual corrosion monitoring data in the field site. A combined field site evaluation could be set up based on these

simulating tests on corrosion and anti-corrosion behavior of wellbore, ground equipment and/or pipe materials.
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perature and high pressure
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Fig. 3 Corrosion data before and after filling corrosion inhibitor
3.2 AREKEATXTHE ML 247

Bl 4 AR I 20T 0 J il g %k e, i
BRI | 2 PN e R A T AR L4t 6 2 i 1)
TR AT LA FR 316 F1 304 1 A AS 45 40 110 g ok 3ok
FEARTCAE AL, 155, P110 1 N8O [ J& bt 3o K i %5 14 46
J5 AR R WA D 30, 1T 3 Cr 0 J5 ok 88 38 0 328 3
Ko BRI, 2 N R0 A F0m 75 ) S
ot SR 47 E AR L 0 2 ) ) ol SR A I

8
—_~ 7_ _..A
m 87 ~+ N80
g 9 e -=-P110
E Ll e ~J55
f@‘: 3 g -+3Cr
@ 3F _~ 304
Mol " 316
_Ej Ma:ff*7"Tr>:7i—r——*“’{~‘—u
& Ip "TNSR
Op s . .
AT = NI B
7

K4 AR 7 =0T )8 g
Fig. 4 Corrosion data of software predicting, indoor autoclave ex-

periment and simulation test device

El5 Sk N8O M Ak 47 g FH B2 2 AL 50 J 1Y
IS L, AR A7 8 b W Y N8O R TS,
WL (] 5a) BI T HY N8O & 4= 1 /™ 5 AY JE irh | %
T A B S5 0 WOUIE 3 i 7R N8O SR 1HI %<, s
Pk H AR (K Sc) , FEBA MR &
BB TG 25 3 5 B T PR AR e 45 R A — 3, B A
& EASTRE I ik = R JE il AT oAy 420 S R B A 4

EEAE

a BUAEIEAR

b R R AR

.
o

d 1800 m)#%ﬁﬁﬁzj@eoﬁ?

o BB E RIS TR401%

15 N8O BPRHER 371 ] B AR 02k v i) g b 40
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and simulating test device
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