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Shale oil production prediction method based on depth belief network model
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Abstract: In order to improve the coincidence rate of post-frac production prediction of shale oil reservoirs in the Shulu Sag, Jizhong
Depression, Huabei Oilfield, based on the deep belief network (DBN) model of Restricted Boltzmann Machine (RBM) , the dynamic
data such as half-length of segmented fractures, post-frac permeability, and area of simulated reservoir volume (SRV) obtained from
fracturing pump-off data, as well as the static data such as well logging, and the production data such as fracturing scale and test
production, a dynamic database was constructed through numerical simulation, and a method for predicting shale oil production in the
Shulu Sag was established. This method has been applied in shale wells STIH, ST2X and ST3, with the coincidence rate up to 80%,
suggesting that the prediction results are reasonable and reliable. The method is proved feasible and can provide technical guidance for
post-frac evaluation and program adjustment of shale oil wells in the Shulu Sag.

Keywords: Shulu Sag; shale oil play; fracturing; Restricted Bolizmann Machine; deep belief network ; production prediction; database
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Table 1 Basic data of oil testing horizon

jpog KB JFE/m WA A b AL
() (ps'm™)

STIH 65. 00 4620.0 ~4 953. 18 132. 41 0.6 ~3.4 158.0 ~210.1  WRAKF ARSI M25464)2

ST2X 82.97 3685.0 ~4 947.26 324.09 0.6 ~13.9 158.6 ~255.4  PRIKAFATRE [ I 2442

ST3 12.62 4 070.0 ~4 312. 67 33.99 0.9~7.5 152.3 ~256.8  RIKAHBRE I 2462
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Table 2 Statistics of fracturing scale and fixed production data

BB OB MM RS Be’ B’ i s Homhy o
(m”-m™") mm (m”-d™) (m”-d™)

STIH 3 2013-03-12 3103.0 1 258. 50 128. 90 34.96 9 243. 60 72 196

S|2X 7 2013-12-19 3115.4 4 005. 84 69.27 178.91 5 18.92 1093

ST3 5 2014-06-16 3037.5 1793.98 94. 86 19. 17 2 13. 46 2815

HZE HAET, STIH JF 231729 6 134.1 t, /%R
128.17x10* m* , ST2X H 23173 6 506. 96 t, /=K,

11.88x10* m’, ST3 I B it r=ih 7 472.34 t, /=K
11.57x10* m’, MR 4k &, STIH H ( WL &
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