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Dynamic miscibility characteristics of CO,
flooding in volatile oil reservoirs

WANG Rui', LU Chengyuan', LUN Zengmin', WANG Jinan®,ZHAO Shuxia', WANG Xin', XU Xun®

(1.Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing City,100083, China; 2.Exploration & Production
Research Institute , Zhongyuan Branch Company ,SINOPEC , Puyang City , Henan Province ,457000, China)

Abstract: It is difficult to carry out water flooding in volatile oil reservoirs due to the sufficient formation energy and the
high initial pressure. CO, flooding has been implemented in this type of reservoir for its excellent oil displacement charac-
teristics. However, the higher dissolved gas oil ratio and the higher methane content contribute to a higher minimum misci-
ble pressure (MMP) of CO, flooding, which decreases the displacement performance. Dynamic miscibility characteristics
and the injection timing of CO, injection for volatile oil reservoirs are studied through laboratory experiment and numerical
simulation. The results show that the characteristics of releasing methane and decreasing CO, MMP is evident in the CO,
flooding after a depletion production of volatile oil reservoirs. That is to say, methane partially releases from the crude oil as
the formation pressure decreases, which is favorable to the decreasing of CO, MMP. The extent of decreasing CO, MMP is
closely related to the crude oil type and initial dissolved gas—oil ratio. When the crude oil is closer to the condensate oil , a
higher dissolved gas—oil ratio results in a lager decreasing degree of MMP. On the contrary, when the crude oil is closer to
black oil, a lower dissolved gas—oil ratio results in a smaller degreasing degree of MMP. The CO, injection timing after the
depletion of volatile oil reservoirs is proposed according to the dynamic miscibility mechanism. It is found that as the dis-
solved gas—oil ratio increases, the injection timing and the formation energy supplement decrease. Otherwise, the injection
timing and the formation energy supplement increase.
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Tablel Basic parameters of volatile oil reservoirs in target area
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X B H (m)

A 4128.5~4 174.0 75.7 148 413.28 11.20
B 3999.6~4176.5 70.1 153 153.00 3.20
(o 3343.9~3372.8 38.8 122 132.10 2.25
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Fig.1  Analysis of volatile oil reservoir types
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Fig.2  Variation of released gas components at different

depletion stages for Block A
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Fig.4 CO, MMP decreasing degree test for the residual oil
at different depletion stages

22 FELR MR R/NEEE BN EE T

B

R Y 0 BT R R P IR COL 3K AR
REAE , T2 HCS S 2 b 55 442 A P il R DS A i 1A
Uy ot A v e /MR AR D BUE R S . o
FH PV Tsim FPFHEAT 2 Fh UG ISR A AR 25 | T U
RS e/ N AR 1 SR 5 SR, M AR S K
PFREAT AN TR 52 35 s 7778 2 it A9 i /MR AR T 7 8K
(ERAIT AR . 25 2R (181 5) F B, A (R4 6 1 Jih o
U5 5 CO, B fi /MR A T g 249 32 B IR 1 s A

60 -
S
1&(40— —— X HA
Jluizcs
= —=— XHB
¥
E 20 F —— XHC
=
T ———
0 20 40 60 80 100

Ho 2 K 73/ IR R AN T 77 (%)
5 AEHER MR CO,IR" Bt S MR "HHE b i
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