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Study on a new method of well pattern reconstruction for ultra—high water cut reservoirs: A case
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Abstract: During the ultra—high water cut development stage, the remaining oil in the reservoir is scattered, and the adaptability of the
existing injection—production well pattern to the oil-water distribution system gradually decreases, resulting in poor development
performance. To solve this problem, a well pattern reconstruction method combining existing wells and new wells was proposed, which
specifically included five steps. (1) Based on reservoir physical properties and the heterogeneity characteristics of oil-water distribution, the
reservoir was divided into multiple irregular injection—production units using cluster analysis. (2) For each irregular injection—production
unit, the production wells were deployed at the center of the remaining oil reserves, and a quantitative calculation method for the reserve
center was established. (3) Using the grid search algorithm, with the maximization of recoverable remaining oil reserves controlled by the
injection—production unit as the optimization objective, the candidate well locations for injection wells in each irregular injection—production
unit were determined. Taking the minimum inter-well distance as the constraint, the injection well deployment scheme for the entire
reservoir was finally determined through gradual thinning optimization of injection wells. (4) Considering the overall cost of well pattern
reconstruction, an evaluation system for the matching degree between the ideal reconstructed well pattern and the existing well pattern was

established. Existing wells with high matching degree were directly utilized, partially matching existing wells were sidetracked and modified,
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and a small number of new wells were additionally deployed to construct a new type of efficient reconstructed well pattern system. (5) The

fluid production of each unit was allocated based on the proportion of remaining oil reserves controlled by each irregular injection—

production unit, and the water injection rate of each injection well was allocated based on the core principle of injection—production balance.

The method was applied to the Nanguan 3—4 reservoir in the western area of Gudao. Numerical simulation results showed that compared with

the original well pattern under the same cumulative injection—production volume, the comprehensive water cut of the reservoir after

reconstruction decreased by 0.94%, and the recovery efficiency increased by 4.87%. The study shows that the well pattern reconstruction

method is scientific and feasible, providing theoretical support and technical reference for well pattern adjustment in ultra—high water cut

reservoirs.

Keywords: ultra—high water cut reservoir; well pattern reconstruction; cluster analysis; irregular injection—production unit; recovery

efficiency
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Fig. 9  Well deployment after well pattern reconstruction
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