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Research on adaptive detection technology of resonance frequency of

downhole communication coil
ZUO Guoyong
(SINOPEC Oilfield Equipment Corporation, Wuhan Hubei 430040, China)

Abstract: Conventional rotary steerable downhole wireless short transmission is magnetically coupled fixed frequency
transmission, The resonant frequency of the communication coil changes with the environment, which easily leading
the received signal strength floating with the drilling process, and may not be received in severe cases, and even cause
garbled code. In this paper, an adaptive detection technology of downhole communication coil resonance frequency
based on automatic window algorithm is proposed. It starts with the introduction of the self-detection principle of
downhole communication coil resonance frequency. Then compared with four kinds of adaptive frequency selection
algorithms, the automatic window algorithm is determined to be the more reasonable adaptive frequency selection
algorithm. Finally, adaptive frequency selection and frequency-sweep method are used to detect the resonant frequency
of two batches of customized downhole coils, in order to demonstrate the reliability of automatic window frequency
selection technology. This technology can automatically adapt to the downhole environment and provide reliable
resonant frequency parameters for downhole wireless short transmission. As the power transmission efficiency of
downhole rotary transformer is closely related to the resonant frequency, this technology can also be extended to the
deformation design of downhole rotary transformer to optimize the power transmission efficiency during drilling.
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Fig.1 Coil equivalent circuit
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Fig.2 Coil resonant frequency self-detection

simulation test
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Table 1 The minimum baud value and its frequency of

different external resistances R,

B R,/Q /NI EHE /dB X 4 % /kHz
1 —102.5 41.4
10 —82.2 41.2
20 —76.2 41.2
30 —72.8 41.3
40 —70.2 41.2
50 —68.4 41.3

0 10 20 30 40 50 60
{7 5 4%/ kHz
B3 AESMEBEENEERERTZENTH ML
Fig.3 Curves of voltage amplitude of different

external resistors varies with frequency
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Fig.4 Process of adaptive frequency selection technology
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Table 2 Performance comparison of adaptive

frequency selection algorithm
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Fig.6 The minimum point is on the left edge of the frequency range
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Fig.7 The minimum point is on the right edge of the frequency range
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Fig.8 Automatic window frequency selection hardware composition
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Fig.10 Detection by frequency sweep method
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Fig.11 Detection by adaptive frequency selection method
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Fig.12 The first batch of customized coil
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