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Abstract: During oil drilling, drill pipes often get stuck in the mud or sand and cannot move freely. In this
work, we propose the use of the single-emission and double-receiving acoustic system to detect locations of
stuck pipes. First, we simulate the responses of collar waves using finite difference method when the annulus
between the drill pipe and formation is filled with fluid and sand, respectively. By comparing the attenuation
of collar waves in these two cases, we found that the attenuation in the case of stuck pipe is larger than that
in the case of free pipe. An experiment is then carried out to verify the above theoretical results. Both the
theoretical and experimental results show that it is feasible to use the acoustic technique to detect stuck-pipe
accidents and identify corresponding depths, which help the operation of releasing stuck pipes.
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Fig. 1 A 2D schematic diagram of the drill collar

in the borehole
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Table 1 Parameters of the model
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Fig. 2 Recorded collar waves with free and stuck collars
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Fig. 3 Recorded collar waves with different parameters of the stuck material
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Fig. 5 Recorded collar waves with fluid, dry sand,
and wet sand outside the drill collar in the exper-
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