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Prediction and application of shale oil fractures: A case study of second member of Funing
Formation in Huazhuang area, Gaoyou Sag, Subei Basin

YANG Yan', LIU Zhimin', WANG Richeng', JIANG Chuanfang', WU Xuegang', ZHOU Jianjun®, SUN Yaxiong'

(1. Research Institute of Exploration and Development, Sinopec Jiangsu Oilfield Company, Yangzhou, Jiangsu 225009, China;
2. Beijing Softland Times Technology Co., Ltd., Beijing 100083, China)

Abstract: The thick shale layers of the second member of the Funing Formation (hereafter referred to as E,f?) in the Huazhuang area of
the Gaoyou Sag, Subei Basin, are dissected by faults into multiple narrow fault blocks, forming a complex fault-block shale oil reservoir
characterized by intensive fault development and narrow fault blocks. The shale of E,f? in the favorable Huazhuang area has an average
burial depth of 3 800 m, where conventional seismic techniques fail to identify micro—faults with throws less than 30 m or quantitatively
characterize fracture—developed zones. To address these challenges, this study innovatively integrated ant tracking, maximum likelihood
attribute analysis, dispersion—based fracture prediction, and discrete fracture network (DFN) modeling to establish a multi-scale fault
classification and quantitative fracture prediction method. Faults were classified based on fault throw and lateral extent. For micro—faults
(throw <30 m), forward modeling combined with multi-attribute joint analysis (coherence, curvature, maximum likelihood, and ant
tracking) identified key seismic indicators for micro—fault recognition in E,f?. Ant tracking was found to provide the best performance for
micro—fault detection, but it required constraints from regional fault characteristics to reduce uncertainties caused by steep formation dips

and low signal-to—noise ratios. For natural fracture prediction, fracture—enhancing filtering and anisotropic diffusion filtering were applied
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to preprocess seismic data and improve data quality. DFN modeling was then used to characterize fracture occurrence and spatial

distribution, providing a three—dimensional geological model for fracturing design and microseismic anomaly analysis. The results showed

that the integrated fault classification and quantitative fracture prediction method effectively supported differentiated well-type

deployment. Dynamic micro—fault identification and trajectory optimization were critical to ensuring a high “sweet spot” drilling encounter

rate, exceeding 95%. Natural fracture models provided a scientific basis for the dynamic adjustment of fracturing parameters. Guided by

these findings, multi-well-type shale oil well deployment in the Huazhuang area is optimized through geology—engineering integration of

well trajectories and fracturing schemes, achieving a “sweet spot” drilling encounter rate greater than 95% in complex fault blocks, with

single—well estimated ultimate recovery (EUR) exceeding 3 x 10* t, and significantly improving the exploration performance of fault—block

shale oil wells.

Keywords: Gaoyou Sag; second member of Funing Formation; complex fault=block type; shale oil; micro—faults; fracture prediction
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Fig. 1 Maximum likelihood attribute planar slice at top of sub—member V and well profile through well HY 1, Huazhuang area, Gaoyou Sag,

Subei Basin
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Fig.2  Overlay map of post—drilling ant tracking and seismic profile in well HY 1HF, Huazhuang area, Gaoyou Sag, Subei Basin
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