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Abstract - Shale gas reservoir are composed of very fine grained particles, and their pores are very small,
at the scale of nanometers. In this study, a parametric study was implemented to investigate the effect of knud-
sen diffusion, relative permeability and permeability reduction in shale gas reservoir. Shale gas reservoir mod-
el in Horn-River was developed to confirm the productivity for different design parameters such as diffusion,
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relative permeability, connate water saturation, and permeability reduction.

Key words : shale gas, knudsen diffusion, relative permeability, permeability reduction
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Table 1. Classification of the flow regime by Kn

Number|[1]
Kn number Flow regime
Kn > 10 Knudsen diffusion
0.1 < Kn < 10 transition diffusion
0.01 < Kn < 0.1 Fick diffusion
0.001 < Kn < 0.01 slippage flow
Kn < 0.001 Darcy flow
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Fig. 1. Geological section of Horn-River Basin[5].
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Table 2. List of parameter in Kiwigana field

Parameter Value Unit
The model dimensions 42x42%13 -
Depth 2,000 m
Reservoir pressure 35,000 kPa
Production time 3 year
Initial gas saturation 0.8 fraction
Reservoir temperature 80 T
Matrix permeability 0.00007 md
Matrix porosity 0.04 fraction
Horizontal well length 3 km
Number of fracturing stage 28 number

Fig. 2. (a) Dynamic model of shale reservoir
(b) Hydraulic fracture model using micro-
seismic event.
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k, : apparent permeability [m’]

D, : knudsen diffusion constant [m?/s]

M : gas molecular mass [kg/mol]

R : universal gas constant [8.314.J/ K/mol]

T : temperature [X]

p : gas density [kg/m®]

k;, : darcy permeability [m?]

F: gas slippage factor

P average reservoir pressure [Fa]

r @ pore radius [m]

a : fraction of molecules striking pore wall
[fraction |

S, : connate water saturation [fraction]

S, : gas saturation [fraction]

S, : water saturation [fraction]

p, : viscosity of gas [cp]

W, : Vviscosity of water [cp]

k., : relative permeability to gas [fraction]

k., : relative permeability to water [fraction]
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