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ABSTRACT

On the 2D simple square grid (3D simple cubic grid), the Boolean model with deterministic
square (cubic) primary grains is considered. Four connectivity characteristics are studied
as a function of the grain proportion: the Euler-Poincaré characteristic (EPC), the number
of connected components, the relative area (volume) occupied by the biggest connected
component and the connectivity function (defined as the probability that two points of
the grains belong to the same connected component). Using simulations, this paper shows
the influence of grain a11d grid size on these characteristics, for both the square and the
cubic grid.
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INTRODUCTION

During the exploration of a heterogeneous petroleum reservoir, the connectivity of the
permeable phase (\vl1icl1 is an important parameter for the exploitation) must be estimated
using core samples from \vells (1D) as \vell as seismic profiles (ZD). In both cases, data
are of lower dimension than the reservoir itself, and a stereological problem arises.
During the exploitation, it is a common practice to perform numerical simulations of the
geometry of the reservoir, in order to estimate the production by flow computations. At
this stage, it is important to know the main connectivity characteristics of the model of
the random set used for these simulations. It is of special interest to know whether two
wells are connected or not by a big component.
For these two reasons, we study some connectivity characteristics of a model of a random
set commonly used for reservoir simulations: the discrete Boolean model with determin-
istic square (cubic) primary grains. As flo\v simulations are made on a regular simple
cubic grid, the model must be defined on the same grid. The definition of this model is
the following: on each site of a square (cubic) grid G’ of sidelength L, a square (cubic)
primary grain of sidelenght I is set up, independently of all other sites, with probability
P0 (see Fig. 1). As the point process where the primary grains are implanted is a regular
lattice, this model is not a Boolean model; but for l —> oo, the point process converges to
a Poisson process. Hence, we call this model the discrete Boolean model.












