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Corrosion Simulation inside Oil-Gas Pipelines Containing CO, and Predic-
tion of Residual Life

ZHONG Gong-xiang, SHI Qiang, ZHAO Qian-kun

(Mechanical and Electrical Engineering College, Southwest Petroleum University, Chengdu 610000, China)

ABSTRACT: The work aims to conclude the internal corrosion law and residual service life of pipelines by means of the simu-
lation of and the experimental study on the internal corrosion of oil-gas pipelines containing CO,. Based on the actual working
conditions of some pipe in the western area of the Bohai Sea, OLGA software and De Waard95 model were selected to simulate
and analyze the factors influencing CO, corrosion rate. Weight loss experiment was adopted to research the effect of tempera-
ture and partial pressure of CO, on the corrosion rate of X52 pipeline steel. The residual service life of corroded pipelines was
predicted based on the simulation data. The simulation results showed that the temperature, pressure, liquid holdup, flow pattern
and pH value along the pipelines had great influence on CO, corrosion rate. Experiment showed that: with the increase in tem-
perature, CO, corrosion rate increased firstly and then decreased. The maximum corrosion rate reached 0.22 mm/a at 333 K.
Corrosion rate increased with the increase in CO, partial pressure, and the maximum value was 0.24 mm/a. With the change in
piping elevation and mileage, different factors have different degrees of impact on CO, corrosion. The corrosion rate of pipe-

lines inlet section is the largest. The results of simulation and experiment provide certain reference value for internal corrosion
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protection and prediction of residual service life of the pipelines.
KEY WORDS: CO,; residual life; OLGA software; corrosion rate

B2 7 3 KSR Tl A & R, i TR i 4R I
PR FBOE AR N . T SRR, &
CO, AR TF & L Je CO, Bk T2 i & Je 2,
CO, B E B A M A R v H 25 28 H A TR] 8,

CO, 5K ILAF J5 oA i J b, BB ™ EE
4 @AREY, AR pH [ F CO, BRJE HeEh
M), HRE S ECE R B R b, TR K
A TIMAEM T A, MRS EN COo,
JE iy LA R0 s B | R tR S o a8 15 R Tk e =X
B, O EE A RAR Y, il R R AR R IR B4R
2ok, b & DR BT R B A b A A ™
TIPSR A OLGA #1958 T ar & M x4 CO, il
TR S 2 P B Tl s i R B < T TR B A A
bt 3 6 B S ALK T KO- B R ek %6 2 ST R B A #
B E R, SRS b R Rk, F AN
T T AN [R]85 - v BE X6 31 7K R i A8 4k 9 5% )
HCO; ¥k B 5 37 48 B 04 J65 o ok 36 2 B I iy e 1k ¢
2, CUH B 55 37 8 B Ao 65 ol 8 % 52 R B v A0S
Ao WA ISR 2 B AL T OLGA #AERFSE T
R A AR K Yk A TR B PN TS o 14 5 ) A S B
BT —EE . Nesict WY T £ M7 KB
CO, PR sE I, 159 1 B e B . 5y Y10 1 DL e
P EE R R IIXT CO, JE A — 2 BB 15210 ., Torgeir
D% OLGA BT T Z MM B IR 7. i
R TR A 2 435 TR 25 5% C O T ol 338 6 1) S ) o A S
K OLGA XA CO, WIS ukfT T R84
B, TN TR A I TR 4 1 A

1 EEEMBEY

MSIREEE K 4.58 km, B X HE
FEASEH , e K E 10 m. AME BN N APISL
X52, AMEH 406.4 mm, BEJEA 12.7 mm, WAFIE
WL APISL X56,4ME 8 273.05 mm, BEJE K 11.1
mm, PRiJEMESERABRIK, BEER 50 mm.

T REEAN T RBOK, CO R 52y
N 3.6%, A HS, No BN 1.05%, FHAthhe
Bl REA N 9535%, AMJESI A 1.8 MPa, Hi 11
JEJ18 1.6 MPa, AR 335 K, H R R

317 K, S EIEEE Ny 293 K, MALIE N 0.055
W/(m*K). il 89.51~135.77 m’/d, i< EN
30 684~50 978 m*/d, ki /K 4 182.65~329.88 m*/d,
KB 57.8%~74.7%, KWK N 91.9~
160.74 .,

AT B SARGL Ay R B, SEBR AR CO,
T A RTHER 1A% D AT R E CO,
TR 5%, SEFRERAE H A AR A B i 3R
M 85%~90%, HIALIETHUORTE 85%.

2 AT

OLGA A7 3 FhE M FIIAIAL . Norsok 15
il Top-of-Line #71 PL & De Waard95 ##Y . Norsok
ST W 2% SR kP W IR ( FeCOs ) IIERIPAEHT,
XA BT pH (B LU, 7E 373 ~ 423 K Z[A] i
0235 SR o A S PR o RO pag A T AT A,
A RYASIE FH o Top-of-Line 5 % 32 573 b iR M < 1A
X T TOUS A T ik, LA BT 25 AN RB AR R A TE 1Y T
BB, De Waard 95 AR R FH I |32 1 SR
LI IZ AL BT S AR OC 1 ) i i
155 0 TG G 8 Bl S 1 Bl g 2 R L AR AR T
358 K A, JLF0I A J ol ol %6 5 S B AR A A
HCH LA De Waard95 # AU AT 0 8, LA

Aoyt
11 1
=—t— !
Vcorr Vr Vm ( )
gV, =5.07—$+0.581gpcoz -
0-34(pHactual _pHCOz ) @
uO.S
V., =2.45—pco2 )
d0.2
pH o, =3.82+0.00384-0.51g pco, (4)

K Voo HE A (mm/a); V, RN H
F (mm/a); Vi AEFTEA (mm/a); T AR
B (K); Pco, A CO, 43k (Pa); pHacwa NEEPR
pH H; pHeo, N COL MR pH {H; U N4 it
AR % (m/s ); d W EAE (m),



- 108 - £ om H R

LRI HE, B0 CO, B 0 3 5 R ¢
BRI . peo, MR BRI

3 R

IR Bl (R 1), ZREEN
st fEEET N 8 Br, 3t 65 1B, EIHNT
e AR E 1 Fros o

®1 EEKH
Tab.1 Pipe routing
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Fig.3 Flow rate and corrosion rate along the pipeline
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Fig.4 Change of pressure and temperature along the pipeline
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Fig.6 Relationship between different levels of CO, and corro-
sion rate
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Fig.7 Corrosion rate of steel X52 under different temperatures
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