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Introduction BOUNDARY CONDITIONS
For years the water/gas coning phenomenon in oil reservoirs has been a big challenge Figure 2 - Scheme of the conditions adopted
for the upstream industry. It happens because the conification causes serious o0
limitations on the well productivity, increasing the production costs. Gas Zone

Figure 1 - Water and Gas coning formation.
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Table 1 - Boundary Conditions

From: Author

Methodolo Boundary Conditions Base Lateral Boundaries Free Surface
q

This research considers the model of a potential two-phases flow in steady state, Potential O=H ®=2(x)
operating in a homogeneous porous medium with isotropic permeability and Velocity q*(-k)=0

incompressible fluid. From: Author

Starting by the Darcy's Law, equation that governs fluid flow in porous media, we have

the average velocity given by: Results and Discussion
q= KV 0 Table 2 — Comparison of the results obtained
. i . . . . Simulator Crltlcasl Flow Error (%) Cen-ter node Error (%)
Where g is the apparent velocity, K is the hydraulic conductivity of the porous medium (m3/s) height (m)
i i ial gi i i i Analytical Result
and @ is the velocity potential given by the piezometric height. yt 0,00254 : 0,04243 :

By the principle of mass conservation applied in eq. (1) and, in our case, the addition of (Gontijo, 2015)

a punctual sink, we have a Poisson’s equation formulated by: Si"gle'(';haste__p";;';;i;' flow 0,00259 1,97 0,04228 0,45
ontijo,

Single-phase potential flow

Vi = %S(x — %) ) (Gauss Quadrature) 0,00263 3,54 0,04298 1,29
Where Q is the volumetric flow rate, & is the Dirac Delta and x, is the sink position. Singl;e;:ll::ss-errzzt;:::l)flow 0,00260 2,36 0,04220 0,54
FUNDAMENTAL SOLUTIONS From: Author
The fundamental solution of the potential given by:
o = _ZHLK]n(r) 3) This research presented a Boundary Element Method (BEM) formulation for

modeling the gas coning phenomenon in oil reservoirs. The Laplace’s Equation was
used as the fundamental solution in the terms of potential and velocity. The
developed simulator achieved good and accurate results. The numerical solution of
the H and G matrices by the Telles Transform method has proven effective for
situations involving fluid flow. These results present the method as a good
formulation of the BEM, showing good performance and accuracy in that kind of
s [(x — xp)n, + (v — yo)ny | (4) problem.

Where r is the distance of the source point to the field point.

As a fundamental solution of the velocity we have:

2nr

Where (x,y,) are the coordinates of the source point. ACkn0W|edgementS
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* When the source point is out of the domain

* When the source point is on the boundary

* When the source point is inside the domain
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