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Application of multi—-information fusion modeling technology
for fractures in dual-medium carbonate reservoir
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Abstract: The Oilfield M in the Middle East is a dominated by dual-medium carbonate reservoir with well-developed frac-
tures and strong heterogeneity. However, the conventional single method cannot finely characterize the distribution of frac-
tures. The multi—information fusion modeling technology for fractures based on the neural network firstly depends on the
neural network to predict the fracture density in a single well without imaging logging data. Secondly, the nonlinear fusion
of multiple pre—stack seismic attributes including P-wave azimuthal anisotropy and seismic discontinuity detection is per-
formed on the basis of the neural network to predict the development probability of 3D fracture density. The fracture density
of a single well is taken as hard data, and the fracture density model is constructed within the dual constraints of strict vario-
gram analysis and fracture density probability volume. Finally, the discrete fracture network model is construced with the
geostatistical modeling method , which is coarsened to be equivalent to the fracture attribute model. The model fitting rate is
applied to the decision—making optimization for Oilfield M development.It is preferable to use horizontal wells or highly de-
viated wells for development in the areas with relatively developed fractures, and the average daily oil production per well
reaches thousands of barrels. The fracture development revealed by the new well is consistent with the results of pre—drill-
ing prediction, and the output of a single production well is significantly higher than that of a previous development well.
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Fig.1 Fracture development characteristics at

different depths in Well M1
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Fig.2  Probability volume of fracture density by seismic
multi-information fusion
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Tablel ~ Variogram function results analysis
of fracture density

NE S FAERM WERMm EEARMm FITR/C)
Al 2059.77 1890.28 1.93 176
A2 1393.55 1154.01 3.66 170
A3 1457.20 1126.36 2.53 187
Bl 1089.55 1012.16 5.38 152
B2 1063.97 880.04 291 156
B3 1155.62 1024.74 5.07 144
B4 1159.94 897.92 3.96 193
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Fig.3 Three—dimensional fracture density model of
G Formation in Oilfield M
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Fig.4  Fracture density model section of G
Formation in Oilfield M
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Table2  Statistics of fracture parameters in each layer of G Formation in Oilfield M
Bt fir 1(°) Vg L fg1C°) Ir BE /mm K £ /m
e N RAME S fRMERZE ORI RME BRMERZE ORI WmoME D dRERZE ROME ME dRiERZE
Al 86.63 10.73 16.19 346.55 8.72 106.67 0.96 0.01 0.17 6.60 0.15 1.45
A2 88.40 12.58 12.85 359.10 2.70 106.75 3.83 0.01 0.48 6.90 0.03 1.33
A3 62.20 7.29 12.28 357.42 1.03 106.38 3.14 0.03 0.50 6.56 0.03 1.38
Bl 74.85 8.52 12.60 359.45 1.35 97.80 2.74 0.03 0.49 8.10 0.07 1.63
B2 60.68 11.97 12.35 351.30 8.38 114.47 3.26 0.03 0.76 6.45 0.02 1.16
B3 61.32 13.98 11.61 346.85 0.58 104.27 5.04 0.03 0.95 3.51 0.02 0.97
B4 78.22 14.09 11.73 343.53 3.16 112.82 2.19 0.10 0.55 4.57 0.08 0.91
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Fig.5 Discrete fracture network model of G
Formation in Oilfield M
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Fig.6  Plane distribution of fracture density in main

area of Oilfield M
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