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Delay differential detection and signal reconstruction of continuous pressure-wave

signals of drilling fluid

SHEN Yue' CUI Shili' ZHANG Lingtan' SU Yinao® SHENG Limin* LI Lin?

(1. College of Science . China University of Petrolewm . Qingdao 266580, China;
2. Drillirrg Tf)c‘hrm[ngy Research Institute . CNPC., Beijirrg 100195, China)

Abstract; A mathematical model for delay differential detection of signals was built based on analyzing pump interference induced by a
drill pump and transmission paths of drilling-{luid pressure signals. A functional analysis on transmission of detection conduits was
applied to build an ideal low-pass filter mathematical model for limited frequency band signals in short-distance straight-conduit trans-
mission. A mathematical reconstruction approach of continuous pressure-wave signals of drilling liquid was studied in time domain
and [requency domain, respectively, based on mathematical analysis. A mathematical model {or signal reconstruction was established
with a differential equation in time domain based on infinite impulse response (IIR) theory and so was a mathematical model {or signal
reconstruction in frequency domain established with Fourier forward and inverse transform based on the delay differential detection of
signals, Therefore, constraint conditions for space between pressure sensors were defined according to theoretical relationship be-
tween pole [requencies of the reconstruction mathematical model in [requency domain and signal transmission delay. which lays a the-
oretic basis for rational arrangement of sensors. Theoretical calculation and numerical simulation showed that the delay differential

detection method of signals can ellectively eliminate influence of pump interference. The reconstruction and recovery ol pressure
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Fig.1 Delay differential detection system of drilling fluid

pressure signal
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Table 1

SNR of reconstructed drilling fluid pressure DPSK

signal based on time domain differential equation method
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