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Fig.1 Structural location, single-well histogram, and well location distribution of the research area
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Table 1 Training data of sedimentary microfacies modeling based on machine learning

Yy JH A KI5 TURSHHA R FLERIE /% BEE/N0" pm’ BB/ (g/cm’)e(m/s) R
191 89 330 g 03124 110.265 8 764.254 13
171 93 330 pliiE 0.182 6 12.456 11234.265 9
94 95 330 e 0.2814 46.325 9 165.4990 18
114 98 330 WhiE 0.2947 98.567 9123.3808 2
134 101 330 g 0.334 5 89.365 7057.1318 43
158 107 330 pliiE 0.212 4 8.362 10 476.5800 46
216 107 330 i 0.1442 5.324 10 084.6972 44
53 126 330 e 0.1282 10.362 9208.2089 23
161 127 330 il 0.180 7 7.486 9904.0917 19
215 131 330 b 0.286 1 45.368 8 664.096 6 7
241 132 330 e 0.2625 14.256 8959.1630 49
188 136 330 e 0.1719 25.321 9057.4794 26
128 137 330 bl 0.226 4 13.425 9213.25 8
207 155 330 b 0.2754 35.467 9417.1972 27
137 161 330 i 0.1750 8.456 9435.1845 20
116 166 330 W 0.1186 5.346 8504.6259 10
68 170 330 il 0.147 1 10.12 9982.4414 34
100 170 330 pliiE 0.242 8 12.365 8389.2607 25
44 173 330 i 0.1340 3.251 9711.0238 33
35 137 330 s 0.3239 230.536 7435.6258 25
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The phase control modeling of porous carbonate reservoir by machine learning for
the Cretaceous Mishrif Formation reservoir of H Qilfield in the Middle East

SHAO Guanmingl’z, QIAO Zhanfengl’z, YIN Nanxin3, CAO Pengl’z, SUN Xiaoweil’z, ZHANG Yu'”
(1 Hangzhou Research Institute of Geology, PetroChina, Hangzhou 310023, China;
2 Key Laboratory of Carbonate Reservoirs, CNPC, Hangzhou 310023, China;
3 School of Petroleumand Natural Gas Engineering, Chongging University of Science and Technology, Chongqing 401331, China)

Abstract: The chemical and mechanical sedimentation of porous carbonate reservoir blurs geometric shape and
external structure of clastic reservoir sedimentary microfacies in space, and complicated the physical properties of
reservoirs of different origins. Conventional sedimentary microfacies modeling methods are difficult to reproduce
objectively the complex spatial distribution of different microfacies, thereby the accuracy of facies control attrib-
ute modeling could be reduced. Therefore, taking the Cretaceous Mishrif Formation bioclastic limestone in the
Middle East H Oilfield as the research object, we established a three-dimensional sedimentary microfacies model
in the study area by carrying out wave impedance inversion, porosity inversion, and permeability inversion, using
machine learning methods. The phase-controlled attribute modeling was performed through the variogram analys-
is of different microfacies. The sedimentary microfacies model established using machine learning methods con-
forms to the changes in facies sequence of marine carbonate platforms, fully reflecting the spatial morphology of
microfacies and the contact relationship among microfacies. The reservoir attribute model that established with the
sedimentary microfacies as a constraint not only meets the requirement of probability consistency between simula-
tion results and known data, but also reflects the spatial variation characteristics of the reservoir by phase zones.

Key words: Mishrif Formation; carbonate reservoir; sedimentary microfacies; machine learning; facies-con-

trolled modeling
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