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Finite Elements Simulation of Underground Fluid Storage in Porous Reservoirs

Amin Chamani!

Extended Abstract:

Summary: Underground natural gas and Carbon dioxide geologic sequestration have attracted
remarkable attention during the past decades. Underground natural gas storage in depleted petroleum
reservoir is the most common strategy for natural gas underground storage.

Introduction: Fluid injection inside a formation enhances the tensile stress field tendency which
violates the equilibrium between solid phase skeleton's stress field and the applied stress field of the
injected formation and the surrounding horizons. The new equilibrium between the applied load on the
target formation with the pore fluid pressure are achieved while the displacement field develops inside
and around the injected zone and receives to the ground surface that affects the stability and safety of
the surface structures.

Methodology and Approaches: To study the geomechanical effects of fluid injection an especial finite
element program was developed and used in this research. The geomechanical effects include the
redistribution of the vertical and horizontal stress fields as well as shear stress field after gravitational
consolidation and fluid injection. Finite element method of numerical analysis is the most suitable
method for the current study since the medium of the model is assumed continuous.

Results and Conclusion: The results of this numerical study in terms of stress field redistribution after
injection shows the new stress fields development inside and at the surrounding formation which are
crucial from geomechanical point of view and stability of the load applied on the wellbore and casing
and the prone instability of preexisting discontinuities due to fluid injection.

Keywords: Underground Fluid Storage, Finite Element Method, Natural Gas, Carbon Dioxide, Depleted
Hydrocarbon Reservoir

!Corresponding Author: Amin Chamani, Assistant Professor, University of Birjand, Birjand, Iran, | Email Address:
aminchamani@gmail.com, aminchamani@birjand.ac.ir .



mailto:aminchamani@gmail.com
mailto:aminchamani@birjand.ac.ir



