SCA-9413

TWO DIMENSIONAL IMAGING OF VISCOUS AND
CAPILLARY EFFECTS IN A DIPPING STRATIFIED
HETEROGENEOUS MEDIA

Henri BERTIN!, Arne GRAUEZ, Terje EILERTSENZ
1 LEPT-ENSAM, (URA CNRS 873) 33405 Talence, France
2 University of Bergen, Department of Physics, Bergen, Norway

ABSTRACT

This paper presents experimental results on flow of two immiscible fluids in a
heterogeneous medium consisting of three blocks of porous rocks connected at a layer
angle of 45 degrees.

The central block was made of Aerolith-10, an artificial sintered porous medium of
high porosity and permeability, while the the two other blocks were made up of Vosges
sandstone in order to have a high permeability contrast and therefore a high capillary
contrast between the strata. The physical properties (porosities, permeabilities, capillary
pressures, end-point saturations) of the blocks composing the heterogeneous media were
measured independently on isolated samples. Both media were found water-wet.

Drainage and waterflood experiments were performed in the heterogeneous
medium. Two-dimensional saturation fields were obtained by the use of a gamma-ray
attenuation apparatus.

The system was first driven to immobile water saturation by a high rate oilflood.
During the following non-flow period of 65 hours, the fluids reached capillary
equilibrium and a significant redistribution under capillary forces of the fluids was
recorded, we observed a decrease of water saturation in the high permeability layer.

The two-dimensional saturation fields recorded during the low-rate waterflood
showed a significant difference in behaviour in the different layers due to the contrast of
physical properties (permeability and capillary pressure). The flow is the result of the
competition between the viscous and capillary forces. For this low flow-rate, the viscous
effect in the high permeability layer is comparable to the capillary effect in the low
permeability media.

It is concluded that two-dimensional local saturation information in larger scale
three dimensional slabs of porous rocks significantly improves the interpretation of the
recovery mechanisms in heterogeneous porous media.

INTRODUCTION

Two-phase flow in natural porous media is a problem of central importance in
reservoir engineering and core analysis, due to the complex structure of the rocks.
Several kinds of heterogeneties can be found in reservoirs. Nevertheless, the layered
texture, associated to sedimentation process, seems to be the most common type.

Several studies have been performed in the field of two-phase flow in heterogeneous
systems. The goal of these studies is two-fold.
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