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Naryn Sukhait Coal Mine
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» Mongolia supplies 21% of Chinese import of
coking coal from two major coal deposits:
Tavantolgoi and Naryn Sukhait(NS). Naryn Sukat
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> NS is strategically located close to Chinese
market: 55 km from Chinese border
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» Production capacity: 10 MT Per year,
» Annual coal export to reach by 2015: 15 MT,
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Electrical Supply of NS
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Currently:

e S U MW

» Supply: 35 KV transmission line from China.

Price of electricity: 195 tugrug/kWh. Twice “Mongolyn Alt” (MAK) LLC 68
expensive than Mongolian average price. OTHERS 15
TOTAL 83

Near future:

» Consumption will reach 68 MW.
= To save diesel fuel and reduce mining cost
(12 million liters consumed in 2013 for
4 million tons of coal, 12 million tons of
overburden, Diesel fuel cost is 25-35% of
total mine cost).
= More use of electrical equipment.
= Conveyor transport for coal and rock.
» Supply: Need to build power plant or new
110 kV transmission line from China.
» Coal-chemical plant in the future at NS.

» CBM is environmentally friendly & cheapest
source for Power generation at NS.



Overview ’
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» Global Methane Initiative (GMI), United States Environmental
Protection Agency (USEPA) sponsored a pre-feasibility study
conducted by Raven Ridge Resources (RRR).

» Test conducted in the field using equipment during exploration
for 4 wells and depth 83-379 m.

» Report prepared based of geophysical logs, adsorption isotherm
and desorption tests.

Coal Bed Methane (CBM) is a byproduct produced during the
formation of coal from organic residue and refers to methane
adsorbed into the solid matrix of coal. It is sometimes referred
to as coal seam gas, because it may contain other gases such as

CO..
CH, has 21 times higher impact a GHG than that of CO,



https://www.globalmethane.org/
http://epa.gov/cmop/international/mongolia.html
http://epa.gov/cmop/international/mongolia.html
http://epa.gov/cmop/docs/Mongolia_%20Naryn%20Sukhait%20Prefeasibility%20Study_FINAL.pdf

Drilling Campaign Desorption Test Results
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Sample Name

Gas Content

Borehole Analysis Sample
Name Date Depth (m) S&W (m?/t) | S&W (m°/t)
(raw) (DAF)
M12-714 11-Dec-12 83 0.184 0.193
M12-715 379.7 3.758 3.758
M12-713A 11-Dec-12 318.2 3.093 3.453
M12-713A 11-Dec-12 331.2 1.185 1.573
M12-713A 11-Dec-12 345.2 0.015 0.016
M12-713A 11-Dec-12 376.2 1.231 1.334
M12-284B 17-Jun-12 203 0.09 0.168
M12-284B 17-Jun-12 217.4 0.172 0.0192
M12-284B 17-Jun-12 245 0.941 1.753

» Adsorption testing was conducted at the Xian Research Institute of China Coal

Technology & Engineering.

> Desorption tests were conducted during exploration drilling campaigns
conducted in June and November.




Adsorption Testing Results

» An adsorption isotherm
describes the relationship
between pressure and gas
capacity under equilibrium
conditions at a stable
temperature representing
the reservoir temperature
of the coal seam at the
depth of the sample.

» Coal sample taken from
corehole M12-284B that
penetrated coal seam 5.

» The isotherm may be
broadly indicative of the
gas capacity of coal seam 5
within the Naryn Sukhait
mine.
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Gas Resource Calculations
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» The average density of Pressure (M)
. 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
coal seam5is 1.4 ” X
metric tons per cubic
meter. Explanation

AR — Isotherm Curve
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Gas in Place by Depth Interval
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Depth interval, -150m -250m -350m and -450m.

The total estimated gas in place is 728.98
million cubic meters.
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resource forecasts is 505.61 — 954.88 million cubic




Gas and Water Production Forecast Based on p50
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Water is future important

resource for Coal handling

and Preparation plant and
Power plant

Total 286,180 cubic
meter water is
produced.



Proposed well Location Plan
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Test Drilling Program
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» Project team determined 12 wells and target seam raging in depth from 225 to
600m.

» The proposed testing will include open-hole geophysical logging, permeability
testing and coal core desorption testing.

» The proposed wells are drilled on centers at 642 meter spacing between wells,
providing for a drainage area of approximately 32.4 hectares.
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Inputs and Assumptions Used in Economic Model
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Project Duration|
DI T-&L5 ] 140 USD / meter
80 USD / meter

Production well operating
costs

125,000 USD
25,000 USD / km Industry standard “rule of thumb”
100,000 USD / km costs
Site construction and installation is conducted in the first year, additional

Plant construction ) ) i

generator sets are installed in years two, three and five.

Power Stations & auxiliary facilities includes  Power station investment based
drilling and completing 12 production wells:  on unit costs 916.23 $/kilowatt
7.77 million USD
Electricity generated available to mine: 58,400 MWh

0.2475 m?3 per kWh generated
(CETR 1y 0o L i [N T WA Utilizes 5.0% of gas stream as fuel for

Quote from drilling contractor
700 USD / well / month with experience in Asia

Capital Investment for p50
scenario

Based on manufacturer’s

representatives.
compressors.

25 percent of capital costs for gensets Based on information provided by
Annual project operating [ELITELIZ manufacturer’s representative
(L1543 700 USD per well per month for producing and drilling contractor

wells.



Power Generation Option
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Evaluation Scenario Base Case Alternative Case 1 | Alternative Case 2

Annual Operating Hours 8,000 8,000 8,000
Gas Forecast-Project (million m3) 144.86 144.86 67.7
Total CAPEX (million USD) 71.77 71.77 4.57
Tons of CO,e (x thou.) 187.9 191.82 80.7
Carbon Sales Price (USD) 1.00 1.00 1.00
Plant Size (MW) 8.55 8.55 4.28
CAPEX/Tons CO.e 0.04 0.04 0.06
Electricity Sales Price (¥/kWhr) 105 105 194
Water Sales Price (USD/m3) 0.00 8.00 8.00
NPV/Tons CO,e 0.02 0.02 0.08
NPV (Million USD) 3.28 4.52 6.39

IRR (%) 16.3% 18.9% 23.8%
Payback Period (yrs) 6.75 6.17 6.25

Base Case: p50 production, 7.5¢ / kWhr electricity price & no water sales,
Alternative Case 1: p50 production, 7.5¢ / kWhr electricity price & $8.00/m3 for water,
Alternative Case 2: p90 production, 14¢ / kWhr electricity price & $8.00/m3 for water.
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CONCLUSIONS
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1) NS is strategically important deposit for coking coal export to
China.

2) Ready and long term reliable demand for electricity.

3) NS coal deposit has significant source of methane which can be
converted to electricity.

4) Potential to produce 204.1 million cubic meters of gas by the
proposed 12 well pilot drainage system.

5) Proposed pilot project could produce enough gas to fuel a
8.5 MW power generation facility to be used by the mine.

6) The capital costs are estimated to be $7.7 million USD with an
IRR of 16.1 percent and a payback period of 6.75 years.

7) Carbon emissions would be reduced by 187,900 tons of CO, over
the project’s 15 year life.
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#44, Chinggis Avenue, Khan Uul district, 1 khoroo,

I PO Box 66, Ulaanbaatar 17030, MONGOLIA
H A N K ' 0 U Tel: (+976) 7010 7482,
Web: www.mak.mn,

Email: zoljargal@mak.mn, bazarragchaa@mak.mn
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JINCHENG-1 (CMM-120 MW)




JINCHENG-2
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GERIKE (CBM - 10 MW, CNG)
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KAIJIA (CMM - 25 MW)
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YANGQUAN (CMM — 20 MW)
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