Master thesis: Reservoir simulation - Pore-scale network modelling

Recent results obtained at IPT has suggested that the success of seawater injection into carbonate oil reservoirs may be due to wettability alteration caused by chemical compounds naturally present in seawater. The mechanisms involved are not yet fully understood, and there is ongoing research activity at IPT, aiming towards a more detailed understanding. The effects involved are believed to be of both chemical- and flow related nature, and much of these take place at the pore level. This particular thesis work will focus on the modelling of two-phase flow at the pore-scale level.

Pore-scale network modelling can be regarded as an alternative approach in simulating fluid flow through a porous medium. Whereas an "ordinary" reservoir simulation uses the equations for flow through a homogeneous, porous block as the starting point (Darcy's equation), a network model uses the laminar flow equations for a tube (Hagen-Poiseuille flow). A porous medium is then simulated by connecting a number of discrete tubes in a network. The advantage of such an approach is that phenomena occurring at the pore level may be accessed directly.

A program (Fortran code) is presented in a cand. scient.-thesis from the University of Oslo (E. Aker, 1996), that simulates two-phase flow in small, circular tubes of varying diameters, connected in a network. Originally, the code is design to simulate a drainage process (i.e. non-wetting phase displacing the wetting phase) at a given flow. There is ongoing work at IPT to modify this code to handle both drainage and imbibition (wetting phase displacing the non-wetting), at given pressure difference. The primary aim is now to test how well this code predicts real scenarios, for instance by checking it against capillary pressure curves obtained in the laboratory, and thereby be able to evaluate whether it can be extended to take account of the above mentioned wettability alteration effects.

Objective of thesis:

· Analyse the existing, modified Fortran code, and complete the modifications

· Debug the modified program

· Test the program against laboratory results

· Document the modified program code and the results

