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Abgract :  Nitrogen foam displacement is an alternative technique for heavy oil and can enhance the oil recovery. Foam agent is
optimally selected from several ones based on foam performance by static and dynamic tests. Visua experiments are performed
to study the adaptability of formation, and it is show that oil recovery is lower in heterogeneous formation than that in
homogeneous formation. However , under condition of residual oil , the increment of recovery in heterogeneous formation is
larger than that in homogeneousone. The more heterogeneous the porous mediais, the higher the increment of oil recovery and
the better the efficiency of foam displacement.
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1
Table 1 Physical parameters o the modelsfor drag force factor
/cm /cm / mL , % (mdarcy)
1 1* 19.5 2.1 23.49 34.80 5 100
2 2% 19.5 2.1 26.99 39.98 6 468
3 3* 19.5 2.1 21.69 32.13 5914
4 4% 19.5 2.1 25.52 37.80 5175
50 2 mL/ min, 3"
2
2 3*
Table 2 Results of test for drag force factor in 3% foam agent
/ M Pa
0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
8 1 111.3 137.6 137.6 133.9 1.001 1.239 1.239 1.205
4 1 120.7 128.7 128.7 127.3 0.966 1.030 1.030 1.018
31 119.2 141.5 144.5 142.0 0.834 0.991 1.012 0.994
2 1 113.6 140.2 142.2 140.2 0.682 0.841 0.853 0.841
11 15.4 22.5 24.9 24.0 0.077 0.112 0.125 0.120
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Table 3 Fundamental parameters of theflat - panel mode
/ / (50 )/
(mL - min %) x 10°/4 m? (g- cm™®) (mPa- s

50 2 6468 5914 0.936 6 152.5

50 2 4635 10 864 0.936 6 152.5

50 2 4392 16721 0.936 6 152.5
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Table 4 Results of water and foam flood in different media

1# 2# 3*
, % 69.2 62.30 55.21
, % 95.6 90.92 91.66
, % 26.4 28.62 36.45
4 1
JIo 0.68 km? ,
2.598 x 10° t ,9 , 44

42.2% ,

Fig.6 Process of foam flood in 2% heter ogeneous media

, 100 %

15. 6 %( 5 9.5%) ,
57.8 %, 1 1.5
5 , 1.094 x 10° m’ , 4.072 x
10° m* ( ), 7999,
9.9%, 1 1.74 1.61 x10° t
, 11.2 %, 6.2 %
( 9.3%) ,
53.3%, ( 5)
1) ,
4 MPa 9 MPa :
4 M Pa 6 MPa ,
2) , 30 %
50 %, 3 7
8% 10%, 1
3)
, 67 % 89 %,
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4) (11.2 %)
(1.87 %) 6.2%,
9.3%, 1 5 5
5) ' 5 .9 Table 5 Comparison between production index
25.63%x 10" t 1.500 18 x 10° and project target
1020 /t , 1.114 08 x 10° t
, 2.228 x10" /a, 585 / (10° t) 24.66 25.63 0.97
It, 30 1 17 It 7 032 7 999 967
/ (10* m®) 2 570.4 2239.6 - 330.8
) ) 9.3%,
/ (10* m?) 139.6 109. 36 -30.24
/(10* ) 3 854 1695 - 2159

[1]

(2]

[3]

[4]

[5]

(6]

[7]
(8]

[9]

[10]

/(10" ) 15151.5 15001.8 - 149.70

( 1) 614.42 585. 32 - 29.09
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