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Casing Selection for Thermal Wells under Condition of Thermal Strength
Attenuation and High Temperature Corrosion in Offshore Oilfield
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ABSTRACT: The work aims to investigate applicability of different types of casings at high temperature and corrosive envi-
ronment. With rock core and formation water of LD oilfield as corrosive medium, different types of casings were simulated and
evaluated with a HTHP autoclave. Corrosion environment of the oilfield was determined by adopting gas chromatographic tech-
nique: Pco, =0.2 MPa and Pus =0.0023 MPa. Corrosion simulation experiments were conducted based on the maximum

corrosion gas partial pressure, and corrosion rate of different steels in this corrosion environment was measured, then a predic-
tion mode of long-term corrosion rate was built, long-term corrosion rate of 100H, 80-1Cr and 110-3Cr was 0.24 mm/a, 0.20
mm/a and 0.05 mm/a, respectively. According to the corrosion experiment results and strength attenuation law of heavy oil
thermal well casing, strength design of thermal well casing was carried out, and safe life of 80-1Cr, 100H, 110-3Cr was 3.8
years, 6.5 years and 11.2 years, respectively. High temperature will reduce casing strength, and corrosion will change diame-
ter-thickness ratio. Furthermore, cyclic steam injection will accelerate corrosion process, thus cut down service life of the casing.
The study results are of guiding significance to material selection of thermal well casing in corrosion environment.
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Fig.1 Heavy oil in target formation
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Fig.2 Rock core in target formation
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Tab.1 Ion concentration in formation water
mg/L
Iron name Na® K" Mg** Ca** Cl S0, HCO5~ CO5*
mg/L 1310.72 125.86 62.78 303.65 2489.43 213.13 344.82 0.00
N EEO
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Tab.2 Preliminary test program of sulfurous heavy oil
produced corrosion gas

Experiment type  Temperature/'C  Water cut/% Period/h
Heavy oil (1) 350 0 48
Heavy oil+
formation water (2) 330 20 48
Heavy oil+ formation
water +rock core (3) 280 20 48
Heavy oil+ formation
350 20 48

water +rock core (4 )
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DAL P 7 Ay 398 4 T I i R 38 i i iR i 9%, 1A 48
48 h B ), ZBPNEERIEA N B4, il N
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Fig.3 Pressure-time variation in autoclave

7 0.09

6l 0CO, WH,S 10.08
S 1007 £
g° 424 10.06 =
B A 1005 5
O
&3r 2.80 1004 2
§ 0.028 0.023 0.026 10.03 8
g 2148 Y 002 B
[ 1 1% [

i 10.01
0 1 1 1 0
1 2 3
Experiment number

B 4 REZMET CO, M HyS BT
Fig.4 Molar volume fraction of CO, and H,S under different
conditions
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Pu,s = Pp X @(H,S) (1)

Pco, = Pp X »(CO,) (2
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Fig.5 Relationship between gas/oil ratio
and saturation pressure
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Fig.6 Comparison between long and short-period corrosion rate
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Tab.3 Coupon morphology in corrosion environment
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Fig.7 SEM micro-morphology of different steel materials after corrosion in certain corrosive environments (p(C0O,)=0.2 MPa,
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Fig.8 SEM of N80 with product film cleaned
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Fig.9 SEM of TP100H with product film cleaned
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Fig.10 Long-term corrosion rate prediction



+ 200 - *F om H AR 2018 4F 2 [
3 SEEMIMETHRESEERRZ 5 EPRE TR Wl T 0 )8 bk 52 i i B 5
s (4) dif LR FTA TR 45
31 EERESRRH 32 BEAHTEEBEIE

AR EM, MIREARE 350 CHE, B4 JEy
UM (350 °C ) Ja = AR KI5 B w8, i R
FEMPLHI5RE T B 15%, Jo S50 OB 35180, 5%
FETEW/N T 3% 2R R S 2 I K T o
FRIRSE, B W YEYEARTE RN 1A it 25 KRR,
e | R B B A 5 A, B S AR A

PRZMT, BEMEM-R RN (1)
TREE N TAERBEE T, DTS R
(2) 5 837 I MG i) R AR i B R, AR IR S
YO AR B AR E R E IR, 15%, JaSE B4 IR 3%; (3)

S 2% i e N RILHE A KRS AT bR iE SY/T
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Tab.4 Collapsing strength of 9-5/8" casing (wall thickness 11.99 mm) under various thickness loss conditions

Thickness loss/% Casing outer diameter/mm Thickness/ mm D/t Collapsing strength/MPa
0 244.5 11.99 20.392 35.7
10 244.5 10.791 22.658 27.7
20 244.5 9.592 25.490 20.8
30 244.5 8.393 29.131 14.0
40 244.5 7.194 33.987 8.8
50 244.5 5.995 40.784 5.0
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