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Abstract

During the high water cut stage, development of narrow-strip reservoirs faces the contradiction be-
tween dispersed remaining oil and gas channeling control, while conventional water flooding and
simple gas injection strategies show limited effectiveness, necessitating the exploration of effective
technical pathways. Focusing on gas channeling control and systematic optimization in CO: flooding,
this paper establishes a research framework of “model innovation-parameter synergy-field applica-
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tion”. An “imitating horizontal well” displacement mode is proposed, which achieves streamline re-
construction through dynamic well-function conversion, turning gas channeling pathways into ef-
fective displacement routes. On this basis, a parameter optimization method covering “injection
pattern - injection-production rhythm - liquid production intensity” is developed. A collaborative
technical strategy is determined: water-followed-by-gas injection, a 3:4 gas-to-water cycle ratio,
and a liquid production rate of 110 m3/d. Applied to Block G of ] Oilfield, this technical system is
projected to enhance oil recovery by 6.62%, providing a reference technical path for the develop-
ment of similar highly heterogeneous reservoirs.
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Figure 1. Typical mechanistic model of a narrow-strip reservoir
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Figure 2. Oil saturation distribution at 90% water cut

& 2. &IKE 90%BT S HIEFE 2 E

3. FERKHEE CO: HFRMBILEAR
FERE RBEm R RS

T BIRBI, AW IS T PR ORI SOT AR, BAERFEAS R A RLXT S S 9K B AR
MIsmi, R FEARUT RS, BAEPIERESREG, RKHOE, DB R RIE . A 3 ok
FHJG ) CO BEIREE LI AT WL, AR 2 SR ARAE rhoCo T I B ELOGA5 A I B, e DA 2] S aze Ak
Ve, BRJEERZIR. MAE “PiKTH7 EA07%8S, W REHHE T CO H, SEIRTEN CO, H 1
A TAF . XA D RERe e, CO I NBIEIEEH A, TR HFRELE IR B T %, ARG KT
B AR, R “CHEHH” o “WERE” (LA 4.

AWFFREL T “rhdt” 5 PP IR SUT AR RCR . BUEEAE R BRI 1),
TE 15 SEFFRIAN, Pi7KEHFFE M R TPl 14.78 Jild, HeHOIE 7 200 13.97 Jimlifgmr 5.8%;: Hikih
FN1.026, JMETHULFHI 1.0180 WL, HIIREFHSTHLAO TR, R3S 1 R thde i 7 UAM A .

DOI: 10.12677/jogt.2026.482039 345 Al RN


https://doi.org/10.12677/jogt.2026.482039

FICH

Molar Density
kg-m/m3 (R...

168

517

38 .

194
0.02 .

Figure 3. CO2 molar density distribution around the central well in a fractured reservoir with channeling
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Figure 4. CO2 molar density distribution around the pseudo-horizontal well in a fractured reservoir with channeling
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Table 1. Comparison of prediction indices for different well pattern schemes in a fractured reservoir with channeling
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Figure 5. Comparison of cumulative oil production for different well pattern schemes in a fractured reservoir with channeling
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Table 2. Comparison of prediction indices for different injection schemes (prediction period: 15 years)
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Figure 6. Comparison of gas-oil ratio for different injection schemes (prediction period: 15 years)
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Figure 7. Comparison of cumulative liquid production for different gas-water cycle ratios (prediction period: 15 years)
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Table 3. Comparison of prediction indices for different gas-water cycle ratio schemes (prediction period: 15 years)
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Figure 8. Comparison of cumulative liquid production at different liquid production rates (prediction period: 15 years)
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Table 4. Comparison of prediction indices for different liquid production rate schemes (prediction period: 15 years)
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Table 5. Comparison of prediction indices between the optimized gas injection scheme and the water flooding scheme (pre-

diction period: 15 years)
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Figure 9. Comparison of cumulative liquid production between optimized gas injection scheme and the water flooding
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Figure 10. Oil saturation distribution at the end of simulation under different displacement modes
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