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Identification of production stages based on data from permanent downhole pressure gauge
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Abstract: Due to downhole complexities, data from permanent downhole pressure gauge often contain certain noises. This makes the
division of production stages extremely challenging and onerous, thus compromising the accuracy of formation parameter interpretation
results. Gaussian white noises with variance of 0. 005 and 0. 010 were added to the data to figure out the sensitivities of the wavelet
module extremum method and the filter-based stepwise convolution method to noises when they were used in identification of the break-
through point of production stage based on the data from permanent pressure gauge. As revealed by the results, the wavelet module ex-
tremum method has a high probability of error and is quite sensitive to noises; moreover, it requires data denoising, selection of optimal
wavelet types and determination of threshold value prior to division of production stages. In contrast, the modified filter-based stepwise
convolution method can identify different production stages effectively and accurately, with low sensitivity to noises, and does not need
the selection of optimal window function. Thus, the modified filter-based stepwise convolution method provides an innovative alternative
for automatic processing of massive data from permanent downhole pressure gauge.
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Fig. 4 Production stage identification of simulation data
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Fig. 5 Identification of leakage during production
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