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Abstract

In the process of oil and gas field development and production, continuous tubing drilling is a small
frontier drilling technology that is easy to implement automation underground by installing cables
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for bidirectional electrical communication. It is widely used in the drilling fields of window sidetrack-
ing of oil and gas wells, deepening of old wells, resurrection of dead wells, and radial perforation, and
has a broad application prospect both at home and abroad. However, since continuous tubing does
not rotate during underground operation, it can only be directed underground through a downhole
steering device. The downhole steering device, as a directional tool for continuous tubing drilling, must
adjust the tool face to ensure continuous tubing directional drilling. The outer diameter of the contin-
uous tubing steering device is 95.25 mm, the maximum torque during operation is 882.57 N-m, the sin-
gle rotation angle is 1°, and the accuracy can reach +0.5°, which verifies that the trafficability of the con-
tinuous tubing directional drilling reverse spiral electric-hydraulic steering device meets the design
requirements in rigid conditions. Therefore, the development of the continuous tubing directional
drilling reverse spiral electric-hydraulic steering device can provide technical support for continu-
ous tubing drilling.
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Figure 1. Structural schematic diagram of the reverse spiral electric-hydraulic steering device for coiled tubing drilling
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Table 1. Mechanical properties of materials
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Table 2. Internal and external spiral sub-thread parameters
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Figure 2. Force diagram of internal and external spiral pairs
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Figure 3. Schematic diagram of force analysis of the intermediate steering sleeve and output shaft
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Figure 4. Schematic diagram of steering device passing under rigid body conditions
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Figure 5. Relationship diagram between tool length and minimum passable curvature radius
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