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Abstract The flowing unit is very important in the study of reservoir heterogeneity and the remaining oil distribution. In the current
research methods for flow units, the seepage barrier distribution between the flow units is not well accounted for, too much emphasis is
paid on the flow units in the vertical stratification, and the evaluation parameters are not adequate. To solve these problems, this paper
considers the upper part of Guantao group strata of 12 and 20 well zones in Southern District of Chengdao oilfield. Combining logging,
geological, and development data and other information, several parameters that would reflect the seepage features of the reservoirs are
selected such as porosity, permeability, median grain size, clay content, sand body thickness, net/gross ratio, in an analytical hierarchy
process, based on the analysis of sedimentary facies and the identification of seepage barriers, the flow units are studied by the cluster
and discrimination method. The flow units in this area are divided into four kinds: E, G, M and P, and the formulas for these four kinds
of flow units are derived. Compared with the production data, it is found that the distribution of major reservoirs and E—type flow units
are in good agreement, showing that the study of flow units can provide a feasible means for the analysis of the heterogeneity and the
distribution of remaining oil.
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Fig. 1 Location of Chengdao oilfield
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Fig. 2 Sedimentary micro—facies of certain layer of Chengdao oilfield
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Table 1 Clustering center of flow units of Chengdao oilfield

Wt H Por Vs M, IgK R;
E 0.560 0.729 0.068 0.653 0.818  0.787
G 0.338 0597 0.105 0615 0704  0.208
M 0216 0324 0350 0276 0503 0.423
P 0.114 0.183 0.843 0.190 0320 0.083
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Table 2 Discrimination models of flow units of
Chengdao oilfield
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E 45.37R; +28.011gK +32.90M, -55.09V 4, +132.97 Por +
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G 19.28R; +40.751gK +32.67M, -40.27V ,, +128.91Por +
15.90H-58.42
M 3541R; +12.821gK +29.08M, -72.87V 4 +111.59Por +
8.32H-81.95
P 46.79]{1<+201.34ng+22.68Md—158.14V5h+12l.17Por+
15.70H-88.59
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Fig. 3 Surface distribution of flow units of certain layer in Chengdao oilfield
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Table 3 Discrimination results of flow units of
Chengdao oilfield (part)

zs 2K HR
;j; H Pr V., M Ik R jf;; Z{;f
1 0379 1.000 0044 0.619 0.834 0856 E E
2 0534 1.000 0.104 0.429 0715 0758 E FE
30903 0851 0.149 0.762 0750 0697 E  FE
4 1.000 1.000 0051 0.619 0.867 0950 E E
5 0340 1.000 0055 0.571 0.790 0874 E E
6 0.641 1.000 0007 0.857 0.898 0925 E E
7 0.146 0959 0053 0.667 0.771 0335 G G
8 0223 0919 0.007 0.857 0.823 0050 G G
9 0301 0948 0054 0.714 0.798 0461 G G
10 0.058 0.780 0.133 0381 0.521 0152 G G
11 0.068 0.765 0.164 0381 0.493 0050 G G
12 0058 0879 0055 0524 0.671 0352 M G
13 0.670 0.636 0335 0238 0482 0050 M M
14 0.184 1.000 0267 0238 0.635 0689 M M
15 0.000 0712 0.550 0.190 0.305 0868 M M
16 0.165 0.893 0.542 0.190 0421 0050 M G
17 0.039 0367 0.686 0381 0.641 0050 P P
18 0.388 0.000 1.000 0.000 0.000 0077 P P
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Table 4 Various statistical parameters of flow units
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Table 5 Production well section of certain layer in
Chengdao oilfield
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Fig. 4 Remaining oil distribution in certain layer of
Chengdao oilfield
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