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Abstract

In the paper we investigate the depletion process of gas condensate deposit
represented by non-linear elastic granular reservoirs. The results of numerical
experiments carried out by the calculation scheme suggested by the outhors on
the base of a binary model of gas condensate mixture filtration are cited. It
is assumed that the granular bed permeability and porosity stratifications are
subjected to the exponential law. Ingluences of nonlinear elastic deformations
on the main indices of gas condensate pool development under the considered
condtions are investigated.

A lot of papers have been devoted to investigation of influence of deformation
over development. In [1 and 2] the calculation scheme for prediction of the main
indices of gas condensate pool development represented by elastically deformable
purely fissued resorvoirs was suggested. The development process was investigated
and typical features of influence of permeability and compressibility stratification
of cracks on the exhaustion process were set up. Based on the approaches stated
in [1 and 2] the solution of the problem of gas condensate mixture filtration in
granular deformable resorvoirs is obtained, a caluculation algorithms for prediction
of the main indices of gas condensate beds under diffrent rheological conditions was
suggested in [3].

In the present paper, we cite the results of machine experiments conducted for
investigation of gas condensate pools in gas reservoir drive in an elastic deformable
granular reservoirs. The calculations were carried out by the algorithms suggested
in [3]. Therewth, following the recommendations accepted in [4], it is assumed
that porosity m and permeability k with bed pressure change p is subjected to
exponential law and with appropriate numerical values of coefficient of permeability
βk and porosity am changes are described by the following espressions:

k = k0 exp [βk (p− p0)] , m = m0 exp [ak (p− p0)] , where p0, p are initial and
current formation pressures; k0, m0 are initial permeability and porosity.

The calculations were performed for the values of porosity change factor am

0.0001, 0.0005, 0.001 and 0.002 1/MΠa for βk/am = 10. In addition to these variants
for comparison an undeformable case also was considered. In all the variants, the
development is conducted under constant pressure equal to 10 atm. under the
following initial data:

Initial formation pressure p0 = 40.0 MΠa;
Pool external reservoir boundary radius Rk = 1000 m;
Reservoir initial permeability k0 = 0.05 · 10−12m2;
Formation initial porosity m0 = 0.2;


