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Abstract
Coiled tubing directional drilling technology has become a critical technology for developing
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unconventional reservoirs, leveraging advantages of low cost, high automation, operational effi-
ciency, and environmental friendliness. This paper analyzes the composition and working princi-
ples of coiled tubing drilling assemblies, examining the types and drive modes of steering mecha-
nisms and their impacts on directional accuracy. Furthermore, it investigates the influences of
downhole mechanical environments, drilling tool behaviors, and control methods on attitude con-
trol, highlighting the limitations of traditional PID control under complex downhole conditions. By
contrast, intelligent optimization-based control methods significantly enhance system response
rates and control accuracy. The integration of intelligent control algorithms with real-time down-
hole monitoring technologies is presented to provide theoretical and technical support for optimiz-
ing the design and intelligent operation of coiled tubing directional drilling systems.
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Figure 1. Drilling tool composition structure diagram
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Figure 2. Structural diagram of electric steering tool for coiled tubing drilling
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Figure 3. Hydraulic steering tool structural diagram for coiled tubing drilling
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Figure 4. Structural diagram of downhole orientator for coiled tubing sidetracking
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Figure 5. Drilling tool attitude angle
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Figure 6. Schematic diagram of PID controller
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Figure 7. Fuzzy PID control schematic
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