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Abstract

With the development of the petroleum industry, the traditional downhole operation mode in oil fields has gradually become difficult
to meet the production demands of high efficiency, safety and accuracy. The introduction of intelligent technology has become an
inevitable trend in the development of the industry. This article focuses on the application of intelligent technologies in modern
oilfield downhole operations and deeply explores the mechanism of action of key technologies such as big data analysis, artificial
intelligence, the Internet of Things, and automatic control. Big data analysis can mine the potential patterns of massive underground
data to assist scientific decision-making. Artificial intelligence realizes intelligent diagnosis and prediction of underground working
conditions through machine learning algorithms. Internet of Things technology builds a real-time perception network to ensure
efficient data transmission. Automation control technology enhances the accuracy and stability of operation execution. The results
show that the application of intelligent technology has significantly improved the efficiency of downhole operations, reduced the risk
of manual intervention, enhanced the adaptability to complex downhole environments, and provided strong support for the refined
management and sustainable development of oilfield production.
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