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Quantitative evaluation of inter-well connectivity constrained by compound
sandbody configuration
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Abstract: The evaluation of inter-well connectivity directly affects the water injection efficiency and
prediction of remaining oil distribution, which is crucial for the efficient development of terrestrial clastic
reservoirs (especially high-water-cut mature reservoirs in terrestrial settings). By taking the braided river
delta reservoir of the Guantao Formation in the Bohai PL Oilfield as an example, an innovative method for
evaluating the inter-well connectivity under the constraint of sandbody configuration was proposed under
multi-layer commingled injection/production conditions, which enabled the quantitative evaluation of the
inter-well connectivity differences between wells at a single-layer level. The method integrated geological
features such as sandbody thickness, permeability, well spacing, and static connectivity patterns with
injection-production data to establisha mathematical model for inter-well connectivity evaluation. Grey
correlation analysis was applied to quantitatively evaluate inter-well connectivity in multiple layers.
Subsequently, a multiple regression model was constructed to iteratively solve connectivity for each
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sublayer,

enabling quantitative connectivity characterization.

This approach was implemented in the

quantitative inter-well connectivity evaluation of sublayers in Block 3 of the Bohai PL Oilfield, with results

consistent with production/injection profile characteristics observed in the typical Well Group, demonstrating

the method’s reliability. This method provides a robust quantitative evaluation tool for inter-well connectivity

in offshore oilfields with limited dynamic monitoring data,

demonstrating significant practical applicability.

Key words: sandbody configuration; inter-well connectivity ; clastic reservoir; grey correlation; Bohai PL Oilfield
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Regional structural setting and oilfield block division of Bohai PL QOilfield in Bohai Bay Basin
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Fig. 2 Composite lithostratigraphic column of a cored well in Bohai PL Oilfield
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Fig. 3 Configuration characterization profile of single channel in Bohai PL Oilfield (cross-paleocurrent section)
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