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Abstract The pore types of Carboniferous KT-II carbonate reservoirs in the middle block of the eastern margin of the Caspian
Basin are complex and variable, which makes it difficult to predict the permeability accurately. In the studied area, application
analysis was undertaken of six permeability prediction models based on capillary pressure curves. These were the Purcell model,
Swanson parameter, capillary-parachor parameter, R,s, R3s and Rsy. On this basis, seven sensitive parameters including porosity
and other parameters obtained from capillary pressure curve are selected as input vectors, and the particle swarm optimization
support vector machine (PSO-SVM) method is used to predict permeability. Results show that the traditional permeability
models provide unreasonable results. Although the Purcell model is superior to other models, the coefficient of determination
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between predicted and measured results is only 0.763. The permeability predicted by support vector machine is reliable. The
coefficients of determination of predicted results of training samples and test samples with measured values are 0.913 and 0.854,

respectively. The proposed method overcomes the shortcomings of the traditional permeability model to carbonate reservoirs to a
certain extent, and provides valuable information for formation evaluation.
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Fig. 1 Porosity and permeability distribution histograms in KT-II reservoir (a) porosity distribution; (b) permeability distribution
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Fig.2 Relationship between porosity and permeability in KT-II reservoir
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Fig. 3 Mercury intrusion capillary pressure curves in KT-II reservoir (a) pore structure is relatively poor; (b) pore structure is

relatively good
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Table 1 Fitting results for various permeability models
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Fig. 5 Intergranular and intragranular dissolution pores. (a) sparry red algae foraminifera granules limestone, intergranular

dissolution pores; (b) sparry cast oolitic limestone, ooids modic pores
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Fig. 6 Fracture characteristics in the study area (a) spray oolitic limestone, dissolution fracture; (b) vertical extension fracture;

(c) oblique tectonic fracture; (d) stylolite
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