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pressure on well performance of tight oil reservoirs
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Abstract: In response to failure of the conventional phase equilibrium calculation model to
precisely evaluate the vapor-liquid phase behavior of nanopore, the conventional flash
calculation model was modified to calculate the vapor-liquid phase equilibrium in case of
inequalities between liquid and vapor phases, which subsequently obtained values of properties
including viscosity, density and solution gas-oil ratio. Afterwards, the Young-Laplace equation
was employed to evaluate the capillary pressure by calculating the phase equilibrium constants

of a multicomponent mixture. And the calculated results fairly accorded with the experimental
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data, which verified accuracy of this calculation. Finally, the black oil model was applied to
predict the effects of capillary pressure upon well performance for an actual well from the
Bakken tight oil reservoirs. Results show that the predicted well performance is lower than the
actual one when the nanoporous capillary pressure is neglected. This study has provided a
better understanding of the effects of capillary pressure upon vapor-liquid phase equilibrium and
well performance of tight oil reservoirs.

Keywords: capillary pressure; Peng-Robinson equation of state; vapor-liquid phase equilibrium;

tight oil reservoirs
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Fig. 1 Black-oil properties of the Middle Bakken formation with pore sizes of 10, 30, 50 nm,

and infinity (the infinite pore size means there is no capillary pressure), respectively
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for the base case(The block size is set to 12. 2 m X reservoir model(Color bar of 1—5 respresents five
12.2 mX15.2 m in x, y, and z directions, respectively) different PVT regions, respectively)
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Fig. 4 Permeability distribution of the reservoir model
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Fig. 6 Comparison of well performance in a 30-year period with and without the capillarity effect
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