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Main control factors analysis of production capacity in argillaceous unconsolidated sandstone
reservoirs based on numerical models

ZHANG Yunpeng, GAO Shang, FU Yangyang, DAI Leiyang, MOU Mei, ZHANG Lu
Bohai Petroleum Research Institute, China National Offshore Oil Corporation Limited, Tianjin 300459, China

Abstract: The post-fracturing productivity behaviour of high-argillaceous unconsolidated sandstone reservoirs remains insufficiently
understood, and the optimization of fracturing parameters and production regimes lacks a reliable quantitative evaluation basis, which
seriously constrains the effective utilization of reserves in such reservoirs. In this study, a 3D numerical model is established for a high-
argillaceous unconsolidated sandstone reservoir in the Bohai sea and geological as well as engineering parameters are constrained
through history matching. On this basis, the combined effects of fracture length, fracture conductivity, water injection intensity and
production pressure differential on productivity are simulated, and the dominant controlling factors in the early and late development
stages are identified using Pearson correlation analysis. The results show that productivity in the early development stage is mainly
controlled by fracture conductivity and water injection intensity, whereas in the later stage it is dominated by production pressure
differential and fracture length. A recommended parameter combination of fracture length 120 ~ 160 m and fracture conductivity
>1 000 mD-m, together with a production pressure differential of about 8 MPa and a water injection intensity of 70~90 m*/d, can
effectively enhance productivity. This study provides a methodological basis for the quantitative characterization of productivity-
controlling patterns in high-argillaceous unconsolidated sandstone reservoirs and offers technical support for the optimization of fracturing
treatment parameters in similar reservoirs.

Keywords: Bohai oilfield; high-argillaceous unconsolidated sandstone; productivity-controlling factors; numerical simulation;

fracturing stimulation; optimization of the production system; Pearson correlation
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Table 1 Basic parameters of the model
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