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Abstract In order to solve the problem of poor
calculation accuracy of permeability” of shaly and
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calcareous formation with medium-low porosity and extra-
low permeability in S reservoir in block B, the influences
of lithology, physical property and pore structure on
permeability of the reservoirs are analyzed. The results
show that porosity, shale content, calcium content and
pore structure are the main factors, and the pore structure
is the key factor that affect the permeability of extra-low
permeability reservoirs in S reservoir in block B. Based on
combination of mercury injection curve, distribution
characteristics of pore-throat radius and flow unit index
representing the change of pore structure, the extra-low
permeability reservoir can be divided into three types
according to different pore structure, and the standard for
determining the type of extra-low permeability reservoir is
established. After neutron log, density log, acoustic log,
microspherically focused log, and absolute value of
difference between deep and shallow laterolog are selected
as sensitive logging response and parameter, identification
methods of reservoir type are proposed based on four kinds
of machine learning algorithms including decision tree
method, K-Nearest Neighbor method, BP neural network
method and Support Vector Machine (SVM) method. The
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discriminant accuracy of reservoir type is all improved and
increases in the order with four kinds of machine learning
algorithms. Also, the accuracy of discriminant method of
reservoir type is the highest at 92.2%, and the
discriminant result for three types of reservoirs is all best
based on SVM. The permeability calculation formula is
established respectively for three types of reservoirs. The
interpretation results for wells show that the accuracy of
permeability calculated with machine learning reservoir
significantly  higher than that of
permeability calculated on unclassified reservoir, and the
accuracy of permeability calculated with SVM reservoir
classification is the highest for S reservoir in block B.
Keywords Medium-low porosity and extra-low permeability
formation ; Shaly and calcerous; Permeability; Pore structure;
Reservoir types; Machine learning
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