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Well productivity prediction model for fracture—cavity
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Abstract: Fracture—cavity carbonate reservoirs have strong heterogeneity and complex fluid distribution. It is often difficult
to obtain parameters related to productivity prediction by conventional methods , which brings a great challenge for accurate-
ly predicting the single well productivity. This paper proposes a new method for predicting the single well productivity by
selecting optimized common seismic parameters. After establishing a matrix—fracture—cave triple medium model, this paper
optimizes seismic parameters affecting the single well productivity by Spearman and Pearson method, establishes the rela-
tionships between the optimized seismic parameters and the interporosity flow coefficient and storativity ratio , and introduc-
es it into the triple medium productivity equation to predict the single well productivity of the reservoirs with different geo-
logical conditions. Based on the actual production data and preliminary test data of a fracture—cavity carbonate reservoir in
Xinjiang, this paper uses the new method to predict the productivity of 134 oil wells in four areas (fault areas, underground
river areas, aground river areas, and composite karst areas) and analyze errors. The results show that this method has the
highest accuracy in predicting the productivity of oil wells in underground river areas, up to 87%, and for oil wells in
aground river areas and composite karst areas, the prediction accuracy is low and is about 80%. The average prediction ac-
curacy of this method is 83%, which is higher than those of multiple linear regression, BP neural network , and support vec-
tor machine. The new method makes full use of the existing seismic data, further improves the productivity prediction accu-

racy,and provides a new idea for predicting the productivity of complex fracture—cavity carbonate reservoirs.
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Fig.1  Typical reservoir cores of Tahe Oilfield
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Fig.2 Diagram of beadlike seismic reflection
waves in Tahe Oilfield
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Tablel  Correlation analysis of seismic parameters and initial productivity data
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T 43 X .
K X, X, X, X, X, X, X,
Pearson ~0.401 -0.095 ~0.064 0.718 0.692 0.294 —0.222
[LTESIPS
Spearman -0.473 -0.132 0.037 0.676 0475 0.434 -0.278
Pearson -0.11 0.116 -0.247 0.875 0.853 0.815 0.012
I X
Spearman -0.113 0.139 -0.167 0.725 0.743 0.745 0.001
Pearson -0.237 0.125 -0.269 0.830 0.816 0.786 0.015
ARAT X
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BHHEIX
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Table3  Fitting results of regression coefficients of seismic parameters

5T 431X a, a, a, b, b, c c, o d, d, d,
WiZd X -2.500 15 -13.206 50 20.334 26 0.047 81 0.060 15 0.008 44 1.090 78 -1.928 96 -85.755 10 —0.005 72 -0.007 17 —0.000 86
HR IX 3.29385 -0.05509 -3.80572 3.73202 1.359 64 -2.70759 59.76628 3.13136  5.747 533 -0.75274 -0.19553 0.557 42
WEA X =2.500 15 —=13.206 50 20.334 26 0.047 81 0.060 15 0.008 44 1.090 78 -1.928 96 -85.755 11 -0.005 72 -0.007 18 —0.000 86
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Fig.3 Comparative analysis of initial productivity prediction
of oil wells in four areas
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