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Machine learning prediction of fracture length in tight reservoirs by integrating geostress
characteristics
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Abstract: In order to solve the key problems of low prediction accuracy of natural fractures and lack of theoretical support for artificial
fracturing design in the development of tight oil reservoirs in Huaqing Oilfield, Ordos Basin, a multidisciplinary fusion of fracture network
characterization and fracturing calculation method was adopted. Based on imaging logging data, core data, and rock mechanics experimental
data of 452 wells, a multivariate coupling model of "logging response geostress field fracture parameters" was constructed, and a natural
fracture identification standard considering quantitative indicators such as resistivity reduction>30% and acoustic time difference increase>
10% was established. By using sequential Gaussian simulation and Oda algorithm, the three—dimensional fracture network reconstruction in
the study area was achieved (witha NE60°~90° orientation accounting for 66.7%, a length of 5 m to 95 m, and a permeability of 0~18x107 um?),
and the model validation agreement reached nearly 90%. In terms of characterizing the geostress field, the modified Eaton method was used
to invert the horizontal principal stress difference of 4~8 MPa (o H_=NE75 °). Based on the study of natural fractures and geostress fields, a
fracturing fracture length prediction system was developed by integrating the PKIN/P3D model and XGBoost algorithm. The key innovations
include: combining the classic fracturing model PKN/P3D model, while considering the difficulty of obtaining some parameters in the PKN/
P3D model on site, the fracturing fractures calculated using the mature commercial software Kinetix for some wells in this study area were
used as machine learning samples to obtain fracturing calculations for all wells and adjacent well areas in the study area. On site applications

have shown that the prediction results have an average error of only 7.2% compared to microseismic monitoring data. Using research results
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to guide the B195-100X well to increase production by 42% after repeated fracturing. This study has developed an integrated technical

pathway for "fracture identification geostress characterization fracture length prediction fracturing optimization" in tight oil reservoirs

suitable for areas without seismic data, providing replicable theoretical methods and technical paradigms for efficient development of tight oil

reservoirs in the Ordos Basin and similar geological conditions.
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Fracture characteristics from imaging logs of Well B193-107, Block L183, Huaqing Oilfield
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Fig. 2 Natural fractures from core observation and interpretation of dominant fracture orientation in the Chang 6* member, Block 1.183,

Huaqing Oilfield.
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Table 1 Calibration Data of Core Fracture Responses in Block L183 of Huaging Oilfield
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Fig. 3 Characterization and modeling of the stress—strain behavior.
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Fig. 4 Fracture Model Projection and 3D Fracture Model of Well B193-107 in Block L183 of Huaqing Oilfield
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Fig. 5 Diagram of Minimum Horizontal Principal Stress Deviation

under the Influence of Natural fractures and Natural fractures
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Fig. 6 Coupling Characterization of Hydraulic and Natural
Fractures in Well B196-105X, Block L.183, Huaqing Oilfield
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