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Permeability prediction model of carbonate reservoir based on
mercury injection data: A case study of oil-bearing limestone
reservoir in KT- I and KT- Il members of Zahnanor oilfield
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Abstract : Based on capillary pressure curve and experimental measurement data of porosity and permeability of 82 carbon-
ate rocks of Zahnanor oilfield in Caspian Seashore Basin, Kazakhstan, comparison analysis of permeability prediction accu-
racy of carbonate reservoir was made through comparing and analyzing Swanson model, Capillary—Parachor model, Win-
land model, Pittman model, Nelson model and the & function model. The results show that the calculation accuracy of the
six permeability prediction models is poor for permeability prediction of complicated pore structure carbonate reservoir. But
the effect of Swanson model is better than those of the other five models. Further analysis on the applicability of permeabili-
ty prediction of carbonate reservoir based on Swanson model suggestes that the Swanson model cannot reflect the influences

of microfracture and complex pore throat distribution on permeability. For carbonate rock sample , the pore throat, the distri-
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bution of which is characterized by multimodal feature , contributes to reservoir permeability , and there is no dominant pore

throat size in the core sample. On the contrary, the Swanson model believes that the pore throat radius corresponding to the

inflexion point of capillary pressure curve is the dominant pore throat size of core sample. And the Swanson model ignores

the influence of small pore throat on permeability of rock sample which has a bimodal pore throat distribution. Therefore

the error of permeability calculated by Swanson model is obvious. Based on Swanson model , we put forward an improved

permeability prediction model considering the influence of pore structure parameters such as porosity , skewness and sorting

coefficient. It is found that the permeability prediction accuracy of the improved permeability prediction model for complex

pore structure carbonate reservoir is obviously enhanced through comparing it with the Swanson model.

Key words: carbonate rock ; mercury injection; Swanson model ; pore—throat distribution ; skewness ; sorting coefficient ; per-

meability
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Fig.2 Relationship between pore structure parameters and core permeability of

82 core samples from Well A and B in Zahnanor oilfield
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