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Abstract

The reservoir in block 12 of Tahe oilfield is a typical fractured vuggy reservoir. The recovery rate
is high in the early stage. The yield decreased rapidly. The distribution of remaining oil is very
complex. In order to study the distribution of remaining oil, three typical fractured vuggy models
are extracted. They are respectively double vugs model of left and right permutation and combi-
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nation, fractured vuggy model of epikarst combination and double vugs model of up and down
permutation and combination. Using FLUENT software, the influence of fractured vuggy structure
difference, production pressure difference, injection and production method, water injection rate
and fractured vuggy connection position on the remaining oil distribution was explored. The re-
sults show that the distribution of remaining oil varies greatly among different fractured vuggy
structure models after water injection development, and the influence of other development pa-
rameters on the distribution of remaining oil varies. The production pressure difference has no
obvious effect on the remaining oil distribution. Compared with water injection in high position
and mining in low position, water injection in low position and mining in high position have better
development effect. In that case, the distribution of remaining oil is more concentrated. Higher
water injection rates lead to higher recovery. The location of the connection between the vug and
the fracture has a certain influence on the distribution of the remaining oil. In addition, the cor-
responding suggestions for exploiting the remaining oil distribution types are given.
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Figure 1. Schematic map of the location of the study area [8]
1. MRXEEREES]

2.2. FRIER

TH12518 Wi Zdats o] Kt & /N T 20 A3 5t 82.61%, KT 50 /Wiy R4 1 110, FIFHR
ik T 10.83 Jilli, EhAMEE/NT 20 JIMEKFH 5L 63.04%, fEEAMBNKHE 13, ZHHNEEME
BAE 10~50 JiMi, HH-FRshAEMER 20.61 Jill. AWK HAEEAR, BEE -SRI,
2.3. RAHFE

BT 7T X Fy $th T J5 38 2% £ 7 0.88~1.06 g/em® 2 1A, *F44 0.96 g/em®, J& =i & . JEi iz Bk E P44
N 25814.1 mm?s; Bk A KL E T 50°C, HAKN-26°C, U EMAE R4S RRE0]. FRKX T
HuJZ K BN 1.141 glem®, PH {24 6.3, W LEEHME y 237,300 mg/l, AFH L CaCl, BUHIZE K.

3. MBSER IR

R BURL R TH12518 W i IR RS s N4, S8R T B A, E 2 R I OGRTR A2
AHEFUA_E TSI BL R TR 5 a i WA a5, wilsl 2 Bior .

TH12:418

Figure 2. Schematic diagram of seismic profile of TH12518
fault and arrangement and combination of multiple karst caves
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Figure 3. Combined model of surface karst fracture-cave
E 3. REAREREARE

WP 4 P, AR TSR AR OG22 A HE A A A

Figure 4. Double-karst cave left and right arrangement combi-
nation model
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Figure 5. Double-karst cave arrangement and combination model
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Figure 6. Schematic diagram of the FLUENT 2D model
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Figure 7. Schematic diagram of the FLUENT model meshing
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Figure 8. The lower part of the right karst cave is injected with water,
and the upper part of the left karst cave is used for oil production
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Figure 9. The upper part of the left karst cave is injected with water,
and the lower part of the right karst cave is used for oil production
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Figure 10. The differential pressure is 7 MPa
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Figure 11. The differential pressure is 9 MPa
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Figure 12. The fractures is connected to the middle of cave
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Figure 13. The fractures and the top of cave are connected
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Figure 14. The water injection rate is 2 m/s
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Figure 15. The water injection rate is 3 m/s
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Figure 16. Water is injected at the bottom of the lower karst
cave and oil is extracted from the surface
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Figure 17. Water injection on the surface and oil production at
the bottom of the lower karst cave
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Figure 18. The water injection rate is 2 m/s
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Figure 19. The water injection rate is 3 m/s
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Figure 20. Water is injected at the bottom of lower karst cave and oil
is extracted at the top of upper karst cave
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Figure 21. Water is injected at the top of upper Kkarst cave and oil is
extracted at the bottom of lower karst cave
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Figure 22. The water injection rate is 2 m/s
22. FHKIRE R 2 mis

contour-1

velocity Magnitude (mi
6.36e+00
5.72e+00
5.09e+00
4.45e+00
3.81e+00
3.18e+00
2.54e+00
1.91e+00
1.27e+00
6.36e-01

0.00e+00
(m/s)

Figure 23. The water injection rate is 3 m/s
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Figure 24. The degree of recovery of the left and right arrangement and combination model

of double karst caves
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Figure 25. The degree of recovery of the surface karst
fracture-cave combination model
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Figure 26. Degree of recovery under different influen-

cing factors
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