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Implementation of Intelligent Oil Production Optimization Strategies and Analysis
of Their Impact on Enterprise Economic Benefits
Huai Wen (Xianhe Oil Production Plant, Shengli Oilfield, Dongying Shandong 257000, China)

Abstract:To address issues such as injection-production imbalance, rising energy consumption, and decision-making
delays in the late-stage development of X Oilfield with high water content, this study constructed an intelligent oil production
system integrating loT sensor networks and machine learning. The system deployed 1,220 downhole sensors and utilized
LSTM time-seties models and teinforcement learning algorithms to achieve dynamic injection-production optimization and
intermittent pumping control, while integrating digital twin equipment health management. The total investment in the system
is 132 million yuan, with an annual operation and maintenance cost of 12 million yuan. By increasing oil production by 32,000
tons, saving 23.6 million kWh of electricity, and reducing maintenance costs by 6.8 million yuan, the investment payback
period is 1.5 years, with a net present value of 430 million yuan. The intelligent oil production system effectively enhances
oilfield recovery rates, reduces energy consumption and maintenance costs, and provides a feasible solution for oilfield digital

transformation, with broad application prospects and industry promotion value.
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