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Safety Analysis on Worn Drill Collar in Gas Drilling
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Abstract: In gas drilling,severe friction and collision may occur between drill collar and well wall due
to the lack of the lubrication of drilling fluid. Therefore the drill collar wears rapidly,and may cause failure
under complex loads. The worn morphology of drill collar was analyzed and results showed that there are
uniform wear,one-side wear and two-side wear. On the basis of data of NC61-90 drill collar failure of Well
LJ-1 in northeastern Sichuan and theory of residual strength,residual strength ratio and safety factor,a fi-
nite element model was established. The residual strength, residual strength ratio and safety factor were
calculated for uniform, one-side and two-side wear respectively. The simulation results showed that the
worse of the drill collar wear, the residual strength declines quicker and the strength and safety factor were
lower. The reason was that the non-uniform load happened to the worn drill collar while drilling,because of
the reduced local thickness of worn drill collar. It is suggested to use low rotate speed of air hammer or the
suitable stabilizer in the process of gas drilling,as well as strengthen the management of worn drill collar.
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Fig. 1 Schematics of worn drill collar
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Fig. 2 FEM Mechanical model of drill collar
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Fig. 3 The effect of axial load on residual strength of drill

collar
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Fig. 4 The effect of torque for residual strength
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Fig. 5 The effect of torque on stress intensity of drill collar
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Fig. 6 The torque and safety factor of drill collar
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Fig. 7 The stress distribution for uniform and eccentric

wear of drill collar
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