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Fig.1 Finite element networks in reservoir
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Table 1 Reservoir parameters of 3 wells
o 1o-k3film2 10-1?11m2 A
1 178 22 0.95 0.22
2 20 1 3.00 0.25
3 133 69 0.90 0. 20
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Fig.3 Formation strain distribution of well 1 after one year
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Fig.4 Formation strain distribution of well 2 after one year
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STUDY AND APPLICATION OF LIQUID/ SOLID
COUPLE MODEL IN DOUBLE POROSITY MEDIA SYSTEMS

Zhou Dehual, Ge Jiali’

(L Oil and Gas Development Business Unit, SINOPEC, Beijing 100029, China;
2. University of Petroleum, Beijing 100020, China)

Abstract: The 2 fields of fluid flowing and stress simultaneously play roles in the pore-fracture media
during hydrocarbon exploration. The coupling effects may change the reservoir formation parameters
and affect the liquid distribution. T herefore, it is necessary to utilize a liquid/ solid couple model to ana
lyze the fluid flowing behavior in double porosity media. This model has been made thanks to the con-
cept of effective stress. Finite Element M ethod and limited difference are utilized to gain solutions. The
influence of couple effect on accumulation is stated as follow: higher pressure coefficient, poorer forma
tion nature, and more remarkable liquid/ solid couple effects. The effect will gradually disappear as the
development time prolongs, therefore, it is not necessary to take into account the liquid/solid couple
effects in all double porosity media reservoirs.

Key words: finite element method; limited difference; effective stress; fluid flowing; liquid/solid couple;

double porosity media
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measured simultaneously under simulated formation conditions ( including temperature, pore pressure,
confining pressure, air-dried or saturated by water, and different directions of samples). The compost
tion and structure of rock are the inherent factors determining the velocities and mechanical parameters,
with the velocities and Young s modulus decreasing along with the increases in clay content and porosity.
Generally, the velocities and dynamic elastic moduli of samples parallel to bedding are greater than those
perpendicular to bedding, while the Poisson’s ratio is an exception. The velocities, dynamic Young s
modulus and bulk modulus increase along with the decrease in temperature and increase in effective confining
pressure, while the Poisson$ ratio shows no evident rule to the changing of temperature, and increase for air
dried samples and decrease for samples saturated with brine as the effective confining pressure increases.
Both P-wave and S-wave velocities increase firstly and then decrease along with the increase in additional
axial stress, with the maximum velocities corresponding respectively to 80% and 50% ultimate compres-
sive strength of sandstones. The P-wave velocity and dynamic elastic moduli of samples saturated by
brine are greater than those of air-dried samples, with the exception of S-wave. The dynamic Young's
moduli of all samples are greater than the static Youngs moduli, but the dynamic and static Poissons ra-
tios show no such rule.

Key words: formation condition; ultrasonic wave velocity; dynamic elastic parameter; static elastic pa

rameter; clastic rock; Upper Triassic; Jurassic; the northeast Sichuan Basin



