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Abstract

Tight oil, one of China’s most critical unconventional oil and gas resources, plays a vital role in national energy security through
efficient extraction. Horizontal wells, which maximize reservoir contact and enhance single-well productivity, represent a key
technological approach for developing tight oil resources. However, the unique characteristics of tight oil reservoirs—including low
porosity, low permeability, strong heterogeneity, and thin interbedding—pose stringent requirements for precise drilling trajectory
control. Addressing these technical challenges, this study systematically investigates core technologies such as geological guidance
optimization, drilling tool matching, trajectory design and dynamic adjustment, wellbore stability control, and green-low-carbon
coordinated control. A comprehensive “design-control-monitor-adjust” precision control technology system has been established.
Through practical case validation, this research aims to provide valuable references for professionals in the industry.
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