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Fig.1 A fully penetrating pumping well Fig. 2 Schematic description of a
in a oil reservoir fully penetrating pumping well
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Table 1 Values of the coefficients used in the simulation of pumping from an oil reservoir
h 10 m
re 1000 m
Tw 0.3 m
B 5.0x10°1° Pa
yZ 1000 Pa-s
ry 810 t/m?
v 0.1
k 1.02X 101 m?
@ 0.2
E 2.2X107 Pa

1.89x103 m?/s




3
b
b
b
b
4
. r=r.
b
b ’
b
b ’
[ R}
| - R ~
£ .
=03 aaN - -
= 1 2 3
£
o5 )
| x
i ¥ 21 n=x
o2 3 =% -1
-0.9 e A A L
%9 o0 300 400 $09 (2]

BEER/

Fig. 3 Vertical displacements versus
radial distance at the top

of the oil reservoir
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Fig. 4 Horizontal displacements versus
radial distance at the top of

the oil reservoir
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THE FULLY COUPLED FLUID-SOLID ANALYSIS FOR
THE RESERVOIR ROCK DEFORMATIONS DUE
TO OIL WITHDRAWAL

DONG Ping-chuan', LANG Zhao-xin', XU Xiao-he’
(1. Petroleum University, Changping Beijing 102200, China;

2. Northeastern University, Shenyang Liaoling 110006, China. )

Abstract; The effective normal stress in a hydrocarbon reservoir will increase as a result of
the decline in pore fluid pressure associated with the withdrawal of fluids, thus leading to a
compaction or deformation of the reservoir rocks, with a consequent decrease in permeability
and production,and a failure of the oil wells and the casings,and sometimes subsidence of the
ground surface. The reservoir rock deformation due to fluid tapping can be described by a
general 3-D deformation field coupled with a 3-D fluid flow field. A finite element numerical
model for a fluid flow in a deforming porous medium is here presented to simulate the
response of an oil reservoir subject to fluid withdrawal wherein axisymmetric flow and defor-
mation occur simultaneously. A few useful conclusions are obtained and can be used to ex-
plain the practical problems encountered during oil production.

Key words: fluid-solid couple; oil production; reservoir deformations; finite element

method; numerical simulation



