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Fig. 1 Diagram of the displacement experimental device
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Table 1 Measured reservoir parameters in the

Ganguyi oilfield , Ordos Basin

A ik | k4
s | KEE 7= iy . .
;; KE | A | T e |
o
(em) | (em) [(x1073pm?)| (%) (%) (%)
1 ] 7.50 | 2.51 0.28 8.54 | 18.21 | 28.70
R 2 NEEREMBIER

Table 2 The basic data of the artificial core

Ly A N
ws| ke | e | owmw | qm oo AL
. W | AR

(em) | (eom) |10 ) | (%) | (%) | (em’)
1 8.02 2.50 0.52 9.80 55. 80 3.82
2 8. 10 2.50 2.95 9. 60 60.20 3.77
3 8.99 | 2.50 1.11 16. 80 68. 80 7.03
4 8.99 | 2.50 19. 86 19. 40 61.50 8.27
5 8.90 2.50 1.04 10.90 62.50 4.26
6 8.01 2.50 1.08 9. 60 60. 10 3.70
7 8.01 2.50 0.11 9. 60 56.90 3.45
8 8.99 2.50 1.08 8.20 68. 80 3.12
9 8.01 2.50 0.10 9.10 62.20 4.23
10 8.99 2.50 4.37 9.90 67.80 3.98

%3 TRBBEERETHRELRE R
Table 3 The displacement test result of the different

permeability ratio cores

T N I s
WoR(%) | AR (%)
172 5.63 30. 20 52.40
3/4 17.90 22.50 48. 50
5/6 1.03 40. 60 62.20
7/8 10. 30 26. 60 52.10
9/10 43.70 20. 40 48.30
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Fig. 2 Oil displacement efficiency of core samples with different permeability ratio
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Fig. 3 The sand and microfacies distribution of the 6-2
Submember, Middle—Upper

Triassic, at the Well Cong-55—the Well Cong-54 group in
the Ganguyi oilfield , Ordos Basin
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Table 4 The permeability values of the Chang 6-2 Reservoir
at the Well Cong-55 and the Well Cong-54 group, Ganguyi

oilfield, Ordos Basin ( data from the logging interpretation)

M55 4 M\ 54 4
4 J=IA W4 JEBL
K 622 BRI K 622 B BRI

M\ 55-1 0. 60 M 54 0.80
M 55-3 2.60 M\ 54-1 0.70
M\ 55-4 3.20 M 542 0.60
M\ 55-5 0.70 M\ 54-4 1.10
M 55-7 1.20 M 54-6 0.90
M\ 55-8 4.60 M 54-7 0.80
BERYE 7.66 1.83
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Fig. 4 Oil production at the water injection and the foam injection stages

from the Well Cong-55 group, Ganguyi oilfield, Ordos Basin
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Fig. 5 Oil production at the water injection and the foam injection stages

from the Well Cong-54 group, Ganguyi oilfield,, Ordos Basin
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Table 5 Production data in different injuction stages of the
Chang 6-2 Reservoir from the Well Cong-55 and the Well
Cong-54 group, Ganguyi oilfield , Ordos Basin

TEAR B

) ¢ » ¢
e M 55 20 M 54 F-21
Pl | AR Pt | AR
H H
- Plo Lo | "o |
i 2006.09| 1.01 10 2007.02| 0.45 40
e

2007.03| 0.78 12 [2007.05| 0.49 35
2007.05| 0.55 28 |2007.11| 0.59 38
2007.08| 0.65 21 [2007.12] 0.45 40
HWIK [2007.10] 1.22 55 [2008.01| 0.35 34

BB |2007.12] 1.51 20 |2008.04| 0.51 21
2008.05| 1.56 15 |2009.05| 0.45 12
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Studying on the reservoir heterogeneity controlling on

air foam flooding injection effect
——A case study of the Chang-6 Oil Formation in the Ganguyi Oilfield, Ordos Basin
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Objectives : Air foam flooding is an important tertiary oil recovery technology, and its using effect is controlled

by the reservoir heterogeneity. The main aim of this paper is to study the applicable reservoir range of this

technology.

Methods: Theoretical analysis clarifies the mechanism of air foam profile control and water shutoff under

different reservoir heterogeneity conditions. Experimental analysis shows the difference of water flooding and foam
flooding in different permeability ratio, and the dynamic verification is done by the actual production of oil fields.

Results: It showed that the air foam flooding technology improves the sweep efficiency, and improves the
mobility ratio through foam, and stripes oil film by surfactant. The foam system can effectively profile and block
water. Because the heterogeneous reservoirs have different sizes of pore throat, large pore throat ratio and strong Jia
Min effect, the effect of increasing sweep efficiency and flooding and water plugging is stronger. The oil recovery
can be further enhanced on the basis of water flooding. The experimental and production dynamic data show that the
stronger the reservoir heterogeneity is, the better the effect of increasing production and plugging is.

Conclusions: The air foam flooding technology is suitable for the reservoir with strong heterogeneity, and the
water flooding is suitable for the homogeneous reservoir. It is possible to select a heterogeneous reservoir in the
oilfield to use water flooding first. Then, when the water content is high, the air foam flooding can be used.

Keywords ; air foam flooding; displacement of oil; profile control and water plugging; reservoir heterogeneity ;
permeability ratio
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