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Abstract 

 

The development of oil fields involves a series of complex stages, among which well trajectory planning is a critical decision-making step. 

Given that, a well's trajectory is designed based on the coordinates of its target within the reservoir and specialists must define an optimal path 

from the surface wellhead to the target location. This process requires not only minimizing drilling and completion costs but also addressing 

various constraints, such as drilling and completion requirements, operational limits, probabilistic geohazard maps, and geomechanical risks, 

including faults, salt creep, intervals with flow potential and narrow operational windows. Incorporating all these considerations into well 

trajectory planning manually is a time-consuming and demanding task for well designers. This study presents the development of a 

computational model leveraging Artificial Intelligence (AI) to support well trajectory planning. The model employs Genetic Algorithms (GA), 

a metaheuristic optimization technique, to perform multi-objective optimization aimed at minimizing both CAPEX and geomechanical and 

operational risks. The development of the computational model involves a multidisciplinary team of researchers with a strong scientific 

foundation, including experts in well construction. The proposed approach uses a multi-objective optimization framework, where Genetic 

Algorithms conduct a global search based on the principles of natural selection and evolution. The model optimizes not only the wellhead 

placement but also the entire trajectory to be drilled, accommodating both vertical and directional paths to the target while addressing 

geomechanical and operational challenges. This innovative methodology provides a robust decision-support tool for the oil and gas industry, 

offering significant potential to enhance operational efficiency and reduce risks in well planning under uncertain geohazard conditions. The 

methodology proves to be highly promising, and the results are being validated using real well trajectory projects optimized by specialists. This 

validation aims to demonstrate both the gains in terms of reducing manpower (HH) and the reliability of the outcomes provided by the 

optimization process. 


