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Abstract

The specific oil recovery index method based on DST test data is usually used to evaluate the ini-
tial productivity of offshore oil fields. However, due to the change in reservoir physical and fluid
properties, as well as the interference between layers of multi-layer production, the value is ar-
tificial, resulting in a decrease in the accuracy of the initial productivity prediction and evaluation.
According to the characteristics of multi-layer combined production development of directional
Wells in offshore oil fields, the relationship between reservoir physical property parameters,
permeability variation coefficient, fluid properties and interlayer interference coefficient and
specific oil recovery index is established by analyzing the effects of reservoir permeability, per-
meability variation coefficient, fluid properties and interlayer interference coefficient on produc-
tivity. The comprehensive productivity index method and machine learning method are proposed
to predict and evaluate the initial productivity of directional Wells by using the actual production
data samples. The applicability and prediction effect of different prediction methods are com-
pared and analyzed to provide a reliable method for the initial productivity prediction of mul-
ti-zone combined production of oriented Wells in offshore oil fields, so as to improve the accuracy
of the initial production evaluation and prediction of new Wells. The example application shows
that the application of the machine learning method to evaluate and predict the initial productivi-
ty of directional Wells based on big data samples of production Wells is more convenient and ac-
curate than the traditional specific oil recovery index method, and has a good application pros-
pect.
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Table 1. Statistical table of reservoir test data of exploration well test in Bozhong C oilfield
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Figure 1. Relation between specific oil production index and fluidity in Boz-
hong C exploration well
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Figure 2. Relation between production specific oil recovery index and mobility
of Bozhong C development well
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Table 2. Basic data table of production interval of development well in Bozhong C oilfield
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Table 3. Specific oil recovery index of development wells and correlation of various parameters in Bozhong C oilfield
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Figure 3. Relation between oil production intensity and perforation thickness of
single well in Bozhong C oilfield
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Figure 4. Relation between product of resistivity and oil saturation and specific oil produc-
tion index
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Figure 5. Comparison between initial production and actual production predicted by the DST recommended ratio oil recov-
ery index
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Figure 6. Relationship between comprehensive flow coefficient and specific oil
recovery index of producing wells
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Figure 7. Machine learning yield prediction results
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