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Macro heterogeneity of reservoirs in Sulige gasfield
—a case study of the 8" member of the Shihezi Formation and the
1™ member of the Shanxi Formation in the Su53 Block
Ye Chenglin'  Wang Guoyong' He Kai' and Xu Zhongho’

(1. Project Department of Sulige Gas Field GWDC Panjin Liaoning 124010 China;
2. CNOOC Tianjin Company Tianjin 300452 China)

Abstract: Sulige gas field located at Sulige temple district in Ordos City is a typical lithologic gas reservoir
characterized by low porosity low permeability and low abundance. In this paper the distribution of sandbodies
with relatively high permeability in the low permeability background is predicted and the relative gas enrichment
zones are recognized in Su53 block. The reservoir heterogeneity is analyzed by using the logging and test data
and combining with regional geological features. Meanwhile 3D geological modeling results and microscopic
analysis data are integrated to predict the indayer horizontal and interlayer heterogeneities in the eighth member
of Shihezi Formation and the first member of Shanxi Formation in Su53 Block Sulige gas field. The results sug—
gest that both their indayer and interlayer heterogeneities are strong and are stronger vertically than horizontally.

Sand-bodies are highly developed in the upper part of the eighth member of Shihezi Formation. Their continuity is
good along the channel but poor perpendicular to the channel resulting in the strongest interlayer heterogeneity.
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Fig. 1 Location map of the Su53 Block in Sulige gasfield
1
Table 1 Stratigraphic division in Sulige gasfield
/m
Pys 240 ~280
Pysh | 140 ~ 160
s P,x° 20 ~35 .
6 P,x® 20 ~35 N
4 P,x’ 20 ~35 .
8 P,x® 60 ~75 N
| Ps' 40 ~55 - .
) P, s 40 ~55 )
. P, 10 ~20 6#
) P, 10 ~25 T#
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Fig. 3 Profile of gas reservoirs across Su 53 —26 and Su 53 —11 wells in the Su 53 Block
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Fig. 5 Areal distribution of sandstone thickness of the He 8 member in the Su 53 Block
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Table 2 Standards for the division of reservoir heterogeneity in the Su 53 Block

<0.5 <2 <2

0.5~0.7 2-~3 2~6

>0.7 >3 >6
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Table 3 Logging interpretation for the evaluation of horizontal heterogeneity of sandbodies in the Su53 Block

/(1073 pm?)
8! 0.274 1.69 5.41 1 483.50
82 1. 037 0. 88 2.49 859. 67
83 1. 680 1.01 1.79 3 001. 00
8 g4 2.268 0.95 1.26 2 847.00
8> 2.892 1. 06 0.73 85. 00
8° 3.547 1.20 0.78 2 771.00
1. 950 1.13 2.08 1842.19
17 4,562 1.27 0.79 3 584. 67
| 18 8. 656 1.34 0.17 1 463. 00
1° 5.980 1. 83 0.27 1 630. 00
6.399 1.48 0.41 2 225.89
BIEK /(10 FERHE |
p 10 §53-19 §53.18
| $53-2
1 §74
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§53-28 §53-1
S53-5 o
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Fig. 6 3D permeability distribution models for the 8" member of the Shihezi Formation and the 1*
member of the Shanxi Formation in the Su 53 Block
1) 1~2m
4) .
2.2.3
2) 0.1 ~1m N N



242 32
4 53
Table 4 Statistics of interbeds in the Su 53 Block
/m % %
/
8! 1~2 0.5~11.6 2.9 0. 060 ~0. 440 . 203 14.81 ~72.05 31.24
82 1~3 0.6~7.4 2.8 0.077 ~0. 465 . 230 20. 69 ~56.92 33.72
83 1~2 0.4~7.3 3.1 0.068 ~0.303 . 180 8.70 ~71.23 31.92
8* 1~3 0.5~10.8 3.3 0. 066 ~0.429 . 162 8.54 ~72.00 33.10
8’ 1~4 0.6~6.0 2.4 0. 100 ~0. 400 . 220 5.56 ~66. 67 27.00
8° 1~3 0.3~8.3 2.6 0. 066 ~0. 400 . 191 3.49 ~70. 94 27.26
17 1~3 0.8~9.3 3.4 0. 082 ~0. 350 . 170 7.84 ~86.92 34.29
18 1 0.7~4.2 2.4 0. 144 ~0. 185 . 165 10. 14 ~77. 82 43.98
1° 1 1.0~3.6 1.8 0. 137 ~0. 250 . 170 13.70 ~55. 38 30. 30
5 53
Table 5 Logging interpretation for the evaluation of indayer heterogeneity of sandbodies in the Su 53 Block
/(10 7 pm?)
8! 1.03 2.27 827.77 0. 541
82 0.94 2.17 444. 11 0.717
83 0. 86 2.02 141.73 0.584
8 g4 0.90 2.18 1 141.91 1.212
8’ 1.10 2.59 854.99 0.929
8¢ 0.94 2.31 684. 60 0. 800
0.96 2.26 682.52 0.797
1’ 0.85 2.10 233.45 1.261
18 1.12 2.44 260. 58 0. 604
1 1° 0. 82 1.97 73.76 0.346
0.93 2.17 189. 26 0.737
2.3
( 6),
2)
53 8 . 1 N
18
N 16 o
53 7)
2.3.1
53
1) .
o 53
8
7 49.75% 1 8
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Table 6 Statistics of stratification coefficient and sand coefficient in teh Su 53 Block

/ /m /m % %

1 1~3 4.21 348.3 25.4 75.0

2 1~5 4.37 339.9 25.7 71.4

3 1~3 3.89 325.4 22.7 67.9
’ 4 1~4 5. 60 320.7 40.2 82.1

5 1~7 4.79 327.2 35.1 85.7

6 1~6 5. 87 338.7 45.1 92.9

7 1~6 5.13 329.9 37.3 85.7
1 8 1~3 4.53 293. 4 18.5 42.9

9 1~3 4.28 306. 8 25.1 64.3

7 53
Table 7 Standards for the division of effective thickness of gas layers in the Su 53 Block
/ / / /
(1077 pm?) % (psem™") (Q-m) (g*em™) % % %

8 =0.1 =5.0 =220 =15.0 <2.50 <20.0 =5.0 <55.0
1 =0.1 =5.0 =220 =15.0 <2.52 <18.0 =5.0 <55.0

Table 8 Logging interpretation for the evaluation of inter—

layer heterogeneity of sandbodies in the Su 53 Block . 8 1
/ o
(1077 pm?) 2)
8 0.94 2.08 670.9 0. 629 °
8 1.12 2.54 969. 6 0. 881 R 8
1 0.92 2.02 266. 8 0.737 1 8
2.3.2 3
8 .+ 1 8
( 8). 53
1 A
- 1
8.60% 0.53x107° pm’, 8
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