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Abstract

As atypical complex oil and gas reservoir, the Tahe carbonate reservoir exhibits a significant impact
of water cut rise on the natural decline rate. With the deepening of development, particularly in
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fractured-vuggy reservoirs, approximately 71% of high-yield wells experience production decline
due to increasing water cut, severely affecting the stabilization of oilfield production. By analyzing
actual production data from the Tahe carbonate reservoir and integrating reservoir engineering
theories, this study establishes a relational model between water cut rise rate and natural decline
rate and then draws the relationship curve. The results reveal a significant nonlinear positive cor-
relation between water cut rise and natural decline rate in the Tahe carbonate reservoir. As the
water cut increases, the natural decline rate accelerates, primarily attributed to decreased effective
permeability and reduced displacement efficiency. This research provides a theoretical foundation
for stabilizing production in the Tahe carbonate reservoir.
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Figure 1. Relationship curve between natural decline rate and water cut in the Tahe carbonate reservoir
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