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Abstract - This paper presents the prediction of the original gas in place(OGIP) by using the material bal-
ance method and decline curve analysis method with production history and pressure transient test data for four
coalbed methane wells in the Horseshoe Canyon field. In this study, the conventional gas equation and the
Jensen and Smith(J&S) equation were used to material balance analysis, and the Arps’ empirical correlation
and Khaled method were applied to decline curve analysis. From the results, the OGIP estimated from the con-
ventional gas and the J&S method was small in difference as under 12%. Also, in case of decline curve analy-
sis, it was found that the Khaled method has appropriated to calculate the OGIP, because the OGIP was esti-
mated as unlimited value by the Arps’ equation from the decline exponent of 1 —3.5. The OGIP difference be-
tween conventional gas method and Khaled method was calculated as 8.67% ~ 31.04%, and those between
J&S method and Khaled method was 13.67% ~ 26.49%.

Key words : horseshoe canyon coalbed methane field, original gas in place, material balance method, de-
cline curve analysis method
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Fig. 1. Modified Material Balance plot for the
determination of original gas in place [5].
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Fig. 3. Gas and water production history of CBM
well (OG-134, Oak Grove field, Alabama).
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Table 1. Pressure test results and variables for Material Balance calculation

Inout Parameter 100/15-18- 100/08-18- 100/05-01- 100/04-09-

U 025-20W4/00 025-20W4/00 019-15W4/00 019-15W4/00
On production date 2001-12-01 2002-10-01 2004-10-01 2004-02-01
Pressure Test

- Test date 2010-07-09 2010-07-10 2009-09-15 2009-08-10

- Run Depth, (m/ft) 508.5/1,668.31 500.5/1,642.06 375.5/1,231.96 401.0/1,315.62

- Run Depth Temp. (oF) 62.6 62.6 62.6 64.4

- Shut in HR (hour) 387.4 385.3 436 457

- Pressure (psia) 61.2 100.1 145.9 1459
Initial pressure (psia) 265.45 265.45 265.45 265.45
Langmuir pressure (psia) 1,390 1,390 1,390 1,390
Z factor 0.960 0.960 0.960 0.957
Table 2. OGIP calculation using each Material Balance method

Cum. Prod & 100/15-18- 100/08-18- 100/05-01- 100/04-09-

Original Gas in Place (OGIP) 025-20W4/00 025-20W4/00 019-15W4/00 019-15W4/00

Cumulative Production
199.86 59.42 271.57 150.06
(by Nov, 2014, MMcf)
OGIP (Conventional, MMcf) 219.57 65.39 354.36 193.36
OGIP (J & S, MMcf) 229.00 69.70 400.75 200.38
Difference (%) 4.12 6.18 11.58 3.50
300 0.2
0\ Conventional Gas MB Method Jensen & Smith MB Method
250
0.16
200
y=-1.2593x +276.51 5 0
N -9
= 150 & y = -0.0007x +0.1603
<
o
0.08
100
\ 0.04
50
0 T T T 0 T T
0 50 100 150 200 250 0 100 200 300
Cumulative Production (MMcf) Cumulative Production (MMcf)

Fig. 7. Material balance OGIP estimation (100/15-18-025-20W4/00).
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Fig. 8. Material balance OGIP estimation (100/08-18-025-20W4/00).
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Fig. 9. Material balance OGIP estimation (100/05-01-019-15W4/00).
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Fig. 10. Material balance OGIP estimation (100/04-09-019-15W4/00).
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Table 3. Analysis results using Arps hyperbolic empirical equation and Khaled Model
100/15-18- 100/08-18- 100/05-01- 100/04-09-
Well name
025-20W4/00 025-20W4/00 019-15W4/00 019-15W4/00
Prod. period (month) 156 146 122 130
Initial rate (qo, Mcf/d) 1,832.93 241.75 122.17 69.29
Decline rate
Arps R 2.50 89.76 0.03 0.03
empirical (hyperbolic, %/month)
equation Decline exponent (b) 1.141 3221 3.037 2.824
to(month) 94 56 46 48
Khaled
Model Decline rate 0.0093 0.0055 0.0057 0.0059
(exponential, %/month)
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Fig. 11. Production history and estimated production (100/15-18-025-20W4/00).
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Fig. 12. Production history and estimated production (100/08-18-025-20W4/00).
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Table 4. OGIP estimation using Arps equation and Khaled Model

Cum. Prod & 100/15-18- 100/08-18- 100/05-01- 100/04-09-
Initial Gas in Place (OGIP) 025-20W4/00 025-20W4/00 019-15W4/00 019-15W4/00
Cumulative Production
(by Nov, 2014, MMcf) 199.86 59.42 271.57 150.06
OGIP (Arps hyperbolic, MMcf) 00 00 ©o ©o
OGIP (Khaled Model, MMcf) 202.06 94.82 508.71 271.35
Table 5. OGIP calculation using each Material Balance & DCA method
Cum. Prod & 100/15-18- 100/08-18- 100/05-01- 100/04-09-
Initial Gas in Place (OGIP) 025-20W4/00 025-20W4/00 019-15W4/00 019-15W4/00
Cumulative Production
(by Nov, 2014, MMcf) 199.86 59.42 271.57 150.06
OGIP (Conventional MB, MMcf) 219.57 65.39 354.36 193.36
OGIP (J & S MB, MMcf) 229.00 69.70 400.75 200.38
OGIP (Khaled Model, MMcf) 202.06 94.82 508.71 271.35
Difference (%)
(Conven. MB vs. Khaled Model) 867 31.04 30.34 874
Difference (%)
(J&S MB vs. Khaled Model) 1333 2649 2122 26.15
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(liquid loading) &A|7} WAste] A4k 7 gko] Fig.
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