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A Study on the Simulation of Underground Acoustic Telemetry
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ABSTRACT : The conventional communication method using mud flow pressure waves has a speed of
1-2 bps, so it takes a long time to communicate, making real-time control impossible. Although the
sound wave communication method for improving the communication speed by 10 times or more has
been commercialized, its use is limited due to its high price and there are not many application cases. In
this study, the simulator corresponding to the facility was developed to  develop performance similar to
the actual test results. For simulating sound wave communication through a drill pipe, we proposed a
governing equation  that can simulate friction damping by mud and developed a numerical analysis
model. The attenuation factor was corrected by comparing it with the attenuation rate of sound wave
energy at the drilling site. The developed numerical analysis model was applied to the QPSK modulation
type communication algorithm to confirm the excellent performance of the communication error rate
of 0.04% in the ground. This is the communication performance under the condition that noise has not
been mixed yet, and in order to apply it, the technology of reproducing the actual noise signal for
mixing by securing the field noise data was established.
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Fig. 2 Schematic of acoustic telemetry transmitter
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Fig 3 Impulse response in time and frequency domains
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Fig 4 Energy levels versus depth: Test of Neff et al. [4]
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Fig 6 QPSK signals at transmitter and receiver
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Fig 7 Drilling noise reconstruction from PSD data
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