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Acoustic communication near-bit short distance

LI Zhi-gang, GUAN Zhi-chuan, WANG Yi-fa

( College of Petroleum Engineering in China University of Petroleum, Dongying 257061, China)

Abstract; Based on a finite element analysis model of a screw drill tool, the transmission properties of acoustic longitudinal wave
in the body of the screw drill tool were analyzed using ANSYS software. Meanwhile an experiment on a real screw drill tool was
done to verify the calculated results. A communication test was executed by using 4 kHz acoustic wave. The results show that the
screw drill tool and its upper tools have a wide pass band like a low pass filter, which can be used as the channel of near-bit a-
coustic communication. A high data transmission rate is obtained. The communication is performed steadily in 80 bits/s data rate.

The difference in size or medium at joints of drill tools will cause reflection and attenuation. In some cases, the reflections may

bring serious interference to communication. So some structures are needed to insulate and eliminate the reflections.
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Fig.1 Finite element analysis model of screw tool
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Fig.3 Displacement at receiving point
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Fig.4 Frequency spectrum of first wave
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Fig.5 Acceleration at receiving point
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Fig.6 Frequency spectrum of acceleration
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Fig.9 Finite element analysis model of
channel including upper drill tools
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Fig.10 Displacement at receiving point of upper joint
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