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Research on acoustic signal processing method of downhole moving liquid level

Wang Luping’ Wei Yong' Wang Yuxiang' Chen Qiang” Liu Guoquan® Ma Weinan®
(1. Electronics & Information School, Yangtze University,Jingzhou 434023, China;
2. China Petroleum Logging Co. , Ltd. ,Xi’an 710077, China)

Abstract; In the process of oil recovery,the depth monitoring of the oil well’s fluid level is very important to ensure the
salc production ol the oil well. When the acoustic method is uscd to measurc the dynamic liquid level depth of oil well,
the coupling wave and the liquid level echo of the acoustic signal received by the wellhead are easily interfered by the
noise due to the influence of the complex structure in the casing. As a result, it is difficult for the traditional signal
processing method to calculate the velocity and travel time of the acoustic wave, so the dynamic liquid level depth of oil
well can not be obtained. In order to solve this problem, this paper [irstly conducts Butterworth low-pass [ilter [or
coupling wave, and uses short-time mean amplitude difference function to obtain the average sampling times of coupling
wave, so as to calculate the propagation velocity of acoustic wave in oil well, On this basis, the liquid level echo was
denoised by wavelet, and the liquid level echo position was obtained by using the wavelet singular value detection
mcthod, so as to calculate the time dillerence between the detonation wave and the liquid level echo position. and then
realize the detection of the dynamic liquid level depth of oil well. In order to compare the processing effect more
intuitively and conveniently, this paper designs a visual data processing software based on MATILAB. This paper
selects multiple sets of acoustic signals obtained from oil production sites for testing. The results show that the
absolutc measurcment crror is controlled within 1 m, and the relative crror does not cxceed 0. 075%., Compared with
other signal processing methods (relative error range 0.3% ~0.5%), the proposed method has less error and can
better meet the needs of actual engineering.

Keywords: downhole moving liquid level; acoustic signal; Butterworth low-pass filtering; short-term average amplitude

dilference [unction; wavelet denoising; wavelet singular value detection
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