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williamcho86@gmail.com Abstract >> Methane is the cleanest fuel and supplies by many distributed type:

_ liquefaction natural gas (LNG), compressed natural gas (CNG), and pipeline nat-
Ezszzzd 22 g;fj;’;yzgéfs ural gas (PNG). Natural gas is mainly composed by methane and has been dis-
Accepted 28 February, 2018 covered in the oil and gas fields. Coal bed methane (CBM) is also one of them

which reserved in coalbed. This significant new energy sources has emerge to
convert an energy source, hydrogen and hydrogen-driven chemicals. For this
CBM, this paper was written to analyze the geological analysis and reserves in
Mongolian Tavan Tolgoi CBM coal mine and to examine the application field. This
paper is mainly a preliminary feasibility report analyzing the business of Tavan
Tolgoi CBM and its exploitable gas.
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Table 1. CBM composition

Species Mole Fraction at Mole fraction after

wallhead central processing
CH4 0.9339 0.9723
C:Hs 0.0000 0.0000
CO2 0.0581 0.0194
N, 0.0080 0.0083
HO 0.0000 0.0000
Total 1.0000 1.0000
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Table 2. Non-vaporizing spray experimental condition

Averaged [CBM gas resources (GIP)

Resource
Seam [Ton] Gas ,
[Nm? /Ton] Nm' MMton
#6 22,857,143 0.09 2,057,143 0.002
#7 | 693,333,333 0.06 41,600,000 0.033

#10 |2,720,000,000 | 11.69 | 31,796,800,000 |24.929
#14 |1,028,571,429 | 12.06 | 12,404,571,429 | 9.725
#15 | 205,714,286 | 3.06 629,485,714 | 0.494
#16 | 1,066,666,667 | 5.19 | 5,536,000,000 | 4.340
#17 | 411,428,571 | 1.63 670,628,571 | 0.526
Total | 6,148,571,429 51,081,142,857 | 40.05
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Itemization Cost in USD Notes
ISBL TFC $405,763,544
Exploration & $52.494.680 Drilling and casing cost basis is taken from 2013 EPA report
production T The drilling depth of 498 m is assumed for E&P cost estimate.
Gas gathering & $53.612.480 Separation skid cost is based on vendor quotation and total number of separator skids.
conditioning U Gas gathering pipeline cost basis is based on 2013 EPA reportl.”
Central processing This includes cost for CO, removal and dehydration unit. The cost is estimated based
. $20,880,000 . . . .
facility on capacity, feed composition, and CO removal per specification.
Main compressors at the central processing facility. There is a wide range of
Compressors $50,898,596 compressor cost basis in $USD/hp from various sources. A lower bound
valueisusedforamoreaggressive cost estimate.
This includes cost for main transmission pipeline, re-compressor stations, metering
Main transmission facilities, etc. There is a wide range of cost of pipeline in $USD/in-km from various
. $280,372,469 . . .
pipeline sources. A lower bound value is used for a more aggressive cost estimate. The cost
basis for re-compressor stations is taken from Kidnay et al¥ 2011).
OSBL TFC $101,440,886 Assumed to be 25% of the ISBL cost estimate
Contingency $126,801,108 Assumed to be 25% of the ISBL and OSBL TFC cost estimate
CAPEX $634,005,538 ISBL+OSBL+contingency
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Table 4. OPEX
Cost of CBM feed in USD/MMBTU
Itemization Notes
1 1.5 2 2.5 3
Feedstock cost | 44,418,388 | 66,627,582 | 88,836,775 | 111,045,969 | 133,255,163 | CBM feedstock cost
This includes operating cost for the
production well, gas processing
Operating cost | 32,612,061 | 32,612,061 | 32,612,061 | 32,612,061 | 32,612,061 compression, and pipeline. The
cost basis is taken from 2013 EPA
report and 2004 DOE report
OPEX 77,030,449 | 99,239,643 | 121,448,836 | 143,658,030 | 165,867,224 | Feedstock cost + operating cost
Table 5. Economic analysis
CBM production 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
(MT/Year)
Product CBM prod
product
($MMBTU) $6.0 $6.0 $6.0 $6.0 $6.0
Capital investment ($) | $634,005,538 | $634,005,538 | $634,005,538 | $634,005,538 | $634,005,538
Costs CBM feed price
($MMBTU) $1.0 $1.5 $2.0 $2.5 $3.0
Revenue ($/Year) $259,955,890 | $259,955,890 | $259,955,890 | $259,955,890 | $259,955,890
Annual Cost of production
revenue and P $77,030,449 $99,239,643 $121,448,836 | $143,658,030 | $165,867,224
profit (8/Year)
Gross profit ($/Year) | $182,925,441 | $160,716,247 | $138,507,054 | $116,297,860 $94,088,666
IRR 22% 19% 17% 14% 11%
Economic -
indicators NPV@Finance Rate ($) | $589,377,824 | $456,551,841 $323,725,859 | $190,899,876 $58,073,893
PI 1.9 1.7 1.5 1.3 1.1
Table 6. Sensitivity study
IRR CBM product price ($/MMBTU)
8.0 6.0 5.0 4.0
1.0 12%
1.5 14% 9%
CBM feed price
2.0 119 59
($MMBTU) % %

2.5 14% 8% 0%

3.0 11% 5% -9%
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