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Table 1 Shale-gas reservoir parameters

Name Value
reservoir 2 knx1 kmx0.1km
half length of fracturgm 100
wellbore storaggm®/MPa) 1
ratg/(m3/d) 1x10*
permeabilitynr? 4.93
porosity 5%
temperaturg 333
production timg¢a 137
initial pressurgMPa 20

% 2 TR 5 Langmuirli b £ ©
Table 2 Langmuir adsorption constant for

different component$

CcOo, CH, CoHg
VL/(m371) 4.1 1.6 2.6
PL/MPa 5.76 10.77 5.59
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SENSITIVITY STUDY OF FLOWING GAS COMPOSITION FOR WELLS IN
SHALE GAS RESERVOIR Y

Li Daolun*? Zheng Deweh Fang Chaohie Zhang Longjur Zha Wenshu Lu Detang*
*(Hefei University of TechnologyHefei230009 Ching)
f(RIPED-LangFang Hebei Langfan@65007 China)
**(University of Science and Technology of Chirtdefei230027 Chinag)

Abstract Because of the ultra-low permeability of the shale-gas reservoir, the transient flow in these reservoirs can last
many years and radial flow is veryfficult to reach, which makes the pressure transient analysis impractical. Transient-
rate-analysis methods as a substitute for pressure transient analysis to determine reservoir parameters have become v
popular in recent years. However, due to the absence of the flowing well pressure and low-frequency, low-resolution
production data, diagnosis of production datffems from uniqueness and uncertainty. Composition dédént gas com-
ponents change with time has been reported in the gas-condensate reservoirs and the shale-gas reservoirs. In this pa
we use a compositional model incorporating extended Langmuir isotherm and apparent permeability to study flowing
composition transient response. First, a dry gas compositional model is established to model flow of components in the
shale-gas reservoirs. Then, fully implicit linearization of the equation system is employed to solve the nonlinear equation
system based on unstructured gridding. Numerical simulation shows that adsorption gas content, porosity and perme
ability affect the characteristics of flowing composition, composition change and composition derivative. Adsorption gas
content determines drop speed of composition, the value of composition change and composition derivative for CH4
component. Permeabilityff@cts composition transient response during early stage. However, during the medium and late
stages, dferent permeabilities have the same influence on the composition transient respongtectsefgorosity and
adsorption gas content on composition change and composition derivative are similar. However,fBenatiodi exists

for the dfects of porosity and adsorption gas content on composition change with time at early stage. The findings in this
paper would provide a new way to interpret the shale-gas reservoir parameters.

Key words composition, adsorption, apparent permeability, shale gas, parameter estimation
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