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Sudy on cyclic carbon dioxide injection after sseam soak in heavy oil reservoir
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Company, Keramay 834000, China)

Abgtract : The cyclic carbon dioxide injection technology to improve heavy oil production after steam soak was studied by physical
smulation. The mechanismsof cyclic carbon dioxide injection were investigated. The results show that injection of carbon dioxidein-
to heavy oil reservoir in the late steam soak period can increase expanson energy and decrease oil viscosty and al o demulsfy the e
mulsion formed in the steam soak process. In genera , carbon dioxide dissolved in the heavy oil can reduce oil-water surface tension
and result in breakdown of the emulson. Als, the injected carbon dioxide can change oil-water relative permeability and lower the
remaining oil saturation. Thefield pilot test shows that cyclic carbon dioxide injection after steam soak is success ul in technology
and has the economic benefits. Both physical smulation and pilot test show that cyclic carbon dioxide injection technology after multi-
cycle steam ak is economically feasble to improve the development results for heavy oil reservoir.
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Table 1 Degas oil viscosity and density of , ,
Gao 33168 Well in Gaosheng Qilfield CO,
/ / (mPa. s /(g.cm"3) CO, . CO. ,
2 60 1734 0. 9333 , )
3 70 876. 9 0. 9253
4 80 522. 7 0. 9192
5 90 3211 0. 9119
6 100 204. 8 0. 9048 U | ‘
7 120 90 4 0. 8911 1.2 \
8 150 37.2 0. 8697 1.20 \
9 200 12.6 0. 8349 '
2 \ !
Table 2 Tested viscosity of CO.- dissolved oil .95 5 2
at different temperature and pressure
/ (mPa. 9
/ MPa 60 90 120 150 1
0 1734 3211 90. 4 37.2 Fig.1 Relative curves of relative volume with pressure
1 1497 2941 85 3 359 for different CO. to bitumen mole ratio
2 1277 255. 7 77.5 338
3 1118 311 2 701 3.3
4 994 9 201 5 67. 7 289 13 CO:
5 854. 1 185. 8 59. 8 26. 1 ,
2 , CO: co. ( 3)
, ; , CO: 28 4mN/ m(
, 4.53 20.32m°/ ) 14. 5mN/ m( CO. )
3
m CC: , 3 CO;
Table 3 Viscosity of oil containing water and
, CO. devatered with dissolved CO; at 60
_ 43.5%
' ; ,CO: /MPa /(mPa.9 /% /MPa /(mPa.s) /%
CO: 0 1734 - 0 3299 -
, CO, 1 1497 13 67 1 1215 63 17
3 1118 35. 52 3 708. 7 78. 52
' 5 854. 1 50. 74 5 435. 2 86. 81
12 CO: 14
CO: CO: CO,
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Table 4 Displacement experiment results 2
of oil and core from Gao 33168 Well
2001 3624 42
COZ 1]
Swi Sor Ep/ % Krwo 2003 ,
0. 256 0432 419 0. 0667
CO: 0. 250 0.303 596 0. 0836
60 CO: : 90 %
60
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0.8 F 0.8 7 ’
0.6} 10.6 < CO.
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0.4} 0.4 § 03 ;
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CO: X CO:
2, 02 0T 0.6 0.8 I_H“ 45-25-193 ,
AARIAEE S 1044. 50  1125. 80 m, 26. 4m,
53 %, 28 3%,
2 2720 x 104 m’* | 51
Fig.2 Oil and water relative per meabil ity curves of water
. L . 110 mPa - s 1998 3 , 2002 ,
flooding and car bonic acid water flooding
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:CO; , 8359t , 04 CO; 2t/ d,
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