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Abstract - Enhanced coalbed methane recovery (ECBM), as injecting CO; or N into the coalbed methane
(CBM) reservoir for increasing methane recovery, takes center stage in these days. ECBM makes a better
recovery than the conventional production method, it called dewatering process. However the characteristics
of injection gas affect to methane recovery, thus analysis on the mixed ratio of injection gas should be required.
In this study, CBM reservoir model was built to estimate the methane recovery of ECBM method by different
mixed ratio of injection gas. Additionally, to consider the characteristics of injection gas such as carbon
captured storage, nitrogen re-injection, etc. economic analysis was performed. The results showed that ECBM
cases produced methane almost twice as much as dewatering case and CO, 10% and N, 90% case resulted in
the highest methane recovery among the mixed gas cases. On the other hand, the results of economic analysis
showed that CO, 20% and N> 80% case made the highest total production profit. Therefore, both the recovery
of methane and economical efficiency should be considered to apply ECBM process.
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Fig. 1. Global CBM reserves[1].
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chian Basin[11]

Parameter Value
Number of grid 23(X) x 24(Y) x 6(2)
Length of grid 70 m x 70 m x 0.5 m
Coal depth 1,051 m
Coal density 1,435 kg/m’
Coal compressibility 2.9E-6 1/kPa
Initial reservoir pressure 12,000 kPa
Reservoir temperature 113°F
Cleat spacing 0.061 m
Matrix permeability 0.01 md
Cleat permeability 10 md
Matrix porosity 0.5%
Cleat porosity 2%
Initial CH, content 26.43 m’fton
Water saturation 1
OGIP 10.7 Bef
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Fig. 4. Gas rate, water rate, average pore-volume
pressure and recovery factor profile by time.
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B ATE 20169 A S5AAd 5] Ados
S0l 2] 7] &% 7HI (KETEP) o] A& o} 23]
& AT AAYYTHNo. 20152510101880).

AB71&
C, : Gas injection cost [$]
C. : Startup cost [$]
C,, : Water disposal cost [$]
C, : Annual operating and capital cost [$]
CF,: Total cash flow [$]
¢; : Coal compressibility [kPa™]
E : Young's modulus [kPa]
Iry,: CHs income [$]
Lo, CO; storage income [$]
K : Bulk modulus [kPa]
k : Absolute permeability [md]
M : Constrained axial modulus [kPa]
P : Absolute pressure [kPa]
P; : Langmuir pressure [kPa]
V' : Sorbed gas volume [m’/ton]
V; + Langmuir volume [m®/ton]
Jz|A 22Xt
€ : Coal matrix strain (fraction)

€; @ Maximum strain (fraction)
: Original coal matrix strain (fraction)

: Porosity (fraction)
: Final fracture porosity (fraction)

: Original fracture porosity (fraction)

Sesew

: Poisson’s ratio
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