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Abstract

Horizontal wells are crucial for developing unconventional oil and gas resources such as low-permeability reservoirs, shale gas, and
coalbed methane. The rationality and precision of trajectory design directly impact drilling efficiency, reservoir recovery rate, and
production benefits. This study conducts in-depth research on core objectives and key parameters of trajectory optimization design,
establishing an optimization model based on "reservoir adaptability-mechanical stability-construction economy". By addressing
error sources in trajectory control through improved measurement instrument accuracy, optimized drilling tool combinations, and
intelligent control algorithms, the method establishes a pathway to enhance control precision. Case studies demonstrate that this
approach can improve reservoir drilling feasibility by 8%-12% with control accuracy errors below 0.3, providing technical support
for efficient horizontal well drilling.
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