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Elimination of tidal effect in well test interpretation of offshore oil and gas wells based on
fast Fourier transform

YU Weiqiang, ZHAO Hongtao, FANG Xinlei, LI Daliang
China-France Bohai Geoservices Co. , Lid. , Tianjin 300457, China

Abstract: Tidal influence of pressure data in unstable well testing influencing model judgment and reservoir physical parameter inter-
pretation. The fast Fourier transform method is used to identify and remove the tidal effect. The pressure data with tidal influence is
processed by regularization and fast Fourier transform, so that the signal is transformed from time domain to frequency domain. Each
tidal component is represented as a fixed value in frequency domain. lts frequency can be determined and identified. The amplitude of
frequency corresponding to each tidal component can be interpolated and reduced, and then the processed pressure can be obtained
through inverse fast Fourier transform and inverse regularization transformation. The results show that after FFT, noise and other signals
will appear in the relatively high frequency region; the reservoir pressure response information appears in the relatively low frequency
region; each tidal component appears in the frequency domain in the form of fixed frequency and is accurately identified; after interpo-
lation and amplitude reduction, the periodic pressure fluctuation is suppressed, and the radial flow section and later characteristics of
pressure derivative can be accurately determined. During the processing the original pressure data, the method does not need to opti-
mize the fitting, which avoids the multi solution and complex calculation of the results and provides an effective means for the correction
of pressure data with tidal effect.

Keywords : transient pressure test; well test interpretation; tidal effect; fast Fourier transform; inverse fast Fourier transform; frequen-
cy; amplitude
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Table 1 Main Periodic data of astronomical components
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Fig. 1 Simulated tidal curve and its
frequency-amplitude curve
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