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Abstract
Coiled Tubing Drilling (CTD) technology is increasingly employed in the development of complex
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hydrocarbon reservoirs due to its advantages of high efficiency, operational flexibility, and cost-effec-
tiveness. The steering tool actuator, serving as the core component for achieving precise wellbore tra-
jectory control in CTD, directly influences drilling efficiency and project quality through its motion
trajectory tracking accuracy. This paper addresses the motion trajectory tracking problem of the CTD
steering tool actuator. It conducts an in-depth analysis of its structural principles and dynamic char-
acteristics, proposes a trajectory tracking strategy based on an adaptive fuzzy PID controller, and es-
tablishes a laboratory-simulated testing platform for performance validation. Test results demon-
strate that the proposed control method effectively overcomes complex downhole disturbances, sig-
nificantly enhances trajectory tracking accuracy and system robustness, thereby providing reliable
technical support for precise steering in coiled tubing drilling operations.
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Figure 1. Schematic diagram of the coiled tubing drilling directional tool
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Figure 2. Schematic of the fuzzy adaptive PID controller
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Figure 3. Indoor simulation test platform
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