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Abstract: In order to solve the problems of buckling, and insufficient weight on bit in the horizontal drilling, an enhanced
power wheeled thruster based on the lateral elasticity of drill string was designed to obtain higher axial thrust force. The me-
chanical model of the bottom hole assemble including the wheeled thruster based on the beam-column bending theory and the
worm jamming model based on the gear-cuttings geometry relationship were established respectively. And then, the working
characteristics of the wheeled thruster were analyzed by using these models. The results show that the axial thrust force gener-
ated by the self-weight of drill string is limited, but the lateral elasticity of drill string generated by the combination of the ec-
centric pad and the thruster in series can significantly increase the axial thrust force. The axial thrust force of the combination
of the eccentric pad and the thruster increases with the decrease of the distance between them, and increases with the in-
crease of the eccentricity, and the maximum thrust force is 10 times higher than that of self-weight thruster. The maximum
size of the cuttings to be stuck increases with the increase of the module and the teeth number of the gear. The jamming re-
sistance caused by the cuttings is positively related to the strength ratio of the cuttings and the gear material.
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Fig.1 Structural diagram of wheeled thruster
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Table 1 Calculation parameters of BHA mechanical

characteristics

Fr ERE RmEE BT E B E 2
G, KEOEK o s
L/m 10°m™ (Nem™) D/mm v/(°)

1 0.8 1.174 230.4 87.9 0

2 0.4(7%%) 1.174 230.4 84.9 b%

3 0. 8(7%%) 1. 174 230. 4 87.9 b%

4 8.0 1.483 314.7 88.9 0
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Table 2 Calculation parameters of BHA mechanical

characteristics
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