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Fig. 1 Structural and stress background of the study area
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Reservoir modeling of fault-controlled fractured-cavity reservoirs: A case
study of Shunbei fault zone No.4

HE Yunfeng' , CHEN Shuyang' , LIU Yaoyu' , WANG Lixin> , DING Xudong' ,
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First author, E-mail: heyunfeng2316697@163.com

* Corresponding author, E-mail: yys@yangtzeu.edu.cn

Abstract: [Objective] Carbonate fault-controlled fracture-cavity reservoirs are present in the Shunbei area of the
Tarim Basin, NW China. Existing modeling algorithms struggle to accurately characterize the internal structure.
Urgently needed is research on reservoir modeling algorithms that incorporate the internal structural characteristics
of the fault-controlled body. This will establish a detailed three-dimensional geological model aligned with
geological understanding and clarify the primary reservoir spaces for oil and gas. [Methods and Results] In this
paper, taking the Shunbei fault zone No.4 as an example, an object-based modeling method is proposed and
applied for the first time. Combined with the idea of hierarchical simulation, the fracture plane and the
development scale of caves type in the extrusion, pull-apart and translation stress sections are quantitatively
characterized. By designing a grille-based reservoir trend line tracking algorithm, the center line that conforms to
the development trend of the reservoir is found, and the idea of hierarchical simulation is integrated to describe the
fracture plane and the grille-like filling structure model inside the cave type layer by layer. Based on the established
geological model, a property model is created using the phase-controlled method. This model is used for reserve
calculation and numerical simulation. Preference is given to the fault-controlled body model with only fracture
planes. The fit between the calculated fracture plane reserves and dynamic reserves is 96%. The model also fits
bottom hole pressure and actual production data, with an error less than 10%. The main reservoir types in the study
area include fracture planes, caves type, and disordered bodies. A fault-controlled body contour model is
established for different seismic attribute bodies. Logging interpretation identifies fracture plane and cave type
internal developments within the bedrock and crush belt, forming an ordered grille structure. Crush belt further
divided into breccia belt and fracture belt. An object-based modeling method creates a three-dimensional geological
model of the reservoir's grille structure. [Conclusion] The model optimized for fracture plane reservoirs, aligns
with drilling and logging data and geological understanding. It provides a reference for guiding oil and gas reservoir
development.

Key words: Tarim Basin; Shunbei Oilfield; fault-controlled body; 3D geological modeling; grille modeling;
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