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This study focuses on the application of reservoir well log data and 3D transient numerical model for proper op-
timization of flow dynamics and hydrocarbon potential. Fluid flow through porous media depends on clay content
that controls porosity, permeability and pore pressure. The pressure dependence of permeability is more pro-
nounced in tight formations. Therefore, preliminary clay concentration analysis and geo-mechanical characteriza-
tions have been done by using wells logs. The assumption of a constant permeability for a reservoir is inappro-
priate and therefore the study deals with impact of permeability variation for pressure-sensitive formation. The
study started with obtaining field data from available well logs. Then, the mathematical models are developed to
understand the efficient extraction of oil in terms of reservoir architecture, porosity and permeability. The fluid
flow simulations have been done using COMSOL Multiphysics Software by choosing time dependent subsurface
flow module that is governed by Darcy’s law. This study suggests that the reservoir should not be treated as a single
homogeneous structure with unique porosity and permeability. The reservoir parameters change with varying clay
content and it should be considered for effective planning and extraction of oil. There is an optimum drawdown for
maximum production with varying permeability in a reservoir.


