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Total Power Generation of World)

No Source % No Source %

| 3 |GasBased | 2087 | 6 |Others | 225

Total Generation capacity of India

Total Generation capacity of Pakistan




Current Energy Scenario

* Current Energy Crises is causing Rs.230 billion loss ever year (ADB
Report).

 lLoss of 400,000 jobs, hitting poorest of poor leading to culture of
insurgency (Report of Beacon House University).

e Current dependable power supply hovers around 14000 MW in
summer whereas it drops down in winter.

* On the other hand power demand in year 2030 would be more
than 100,000 MW (PEPCO).

* In this situation Thar Coal can play a pivotal role In
meeting this Energy Crisis both in Long term and Short
term.

 Coal has to be declared matter of National Security &
of Strategic Importance so that Donors and
Multilaterals invest In it.
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Thar Coal Potential

Thar Lignite Coal reserves 175 billion tons

spread over 9600 sg. km

Lignite coal 30 ~ 55% moisture
6200~11,000 Btu/lb

Generation potential 100,000 MW consuming 536 million tones/year

Only viable solution in long term for meeting energy demands of the
country is development of Thar Coal.

« Only Thar Coal can provide guaranteed long term energy security
to Pakistan.

» Major tool for Import substitution of expensive RFO in future
 Potential Poverty alleviation tool
« Enhanced Industrial competitiveness due to cost effective energy

Total reserve is equivalent to 50 billion tone of oil (more than
Iran and Saudi Arabia combined oil reserves) or over 2000
TCF of Gas (42 times greater than total gas reserves
discovered in Pakistan so far)



STATUS OF THAR BLOCKS

Exploration License

Status

1 | Block | Available for Investment
2 | Engro Sindh Coal Mining Company Feasibility study due in June 2010;
(40% Sindh Government; 60% Engro) Strip mining and power generation potential 4000MW,
1200 MW 24 million tons/year for 30 years.
PEPCO has also Signed MOU for 1200MW Power Plant
3 | Cougar Energy (Australia) Drilling License awarded to an Australian firm
A | Under Ground Coal Gasification Project Pilot Burn planned in 36 months; Technology planned is Ergo
400 MW Exergy ; 400MW planned;
4 | Bin Daen Group (UAE)) Integrated Coal to power project, 1000MW planned,;
1000MW currently exploring possible partnerships to carry out
feasibility studies.
5 | Under Ground Coal Gasification Project Pilot project for 100 MW planned for mid 2012.
Dr Samar Mubarakmand Gasifier designed, major equipment ordered, technical team is
100MW mobilized, colony being built and drilling in full swing. Pilot
burn planned for December 2010.
6 | Oracle, PLC (UK) Strip mining; 600MW planned.

600MW

ESIA completed; anticipate mine commencement Dec. 2011.

Block 111 B, VII & VIII

Available for Investment
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Product gases(C O, CO45 Ha, CHyg, Mo & steam) and tar

Temperature 550-900°C Temperature more than 900°C

Temperature 200-550°C

Oxidation Zone

Drying & Pyrolysis Zone Reduction Zone

Coal === CH,+ H,O C + HO===s CO + H, C +0, == CO,
CO +CO, CO, +C === 2CO C +,,0, ==t
St C CO +H,O = CO, + H, [CO +,,0, = CO,
Hydrocarbons CO +2H, === CH, Coal + O, === CO,+ CO +H,O

L Schematic of the processes involved in UCG
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Comparison of Investment & Cost
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gasification coal

Construction 4500—6000 1500—2000
Investment (Rs./m3) ( Rs./m?3)

PCCSuper NG CC 6CC  UCGIGCC  UCG-GCC
Cost of Electricit
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Fig. 1. Conceptual design of Chinchilla UCG-IGCC plant.

A gas compressor is required to bring the pressure of the gas to the level acceptable for the gas turbine.
Water separated from the gas flow is used for cooling the raw gasin a heat exchanger and air in the air
compressor intercoolers. It will also comprise a part of makeup water needed to operate the steam cycle
once a steam turbine is installed.






Polygeneration Potential of Gasification
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Generation of 100 M Watts through
underground coal gasification

Total project cost US $ = 115.6 million ( Rs. 9883.6 million)

Total funds received US S = 7.48 million ( Rs. 639.6 million)

Funds allocated in PSDP 2011 — 2012 | US S = 4.1 million ( Rs. 350.33 million)

of first release of fund & commencement of the project =28 April, 2010



IL WORK

Description Status

Acquired about 27

Land Acquisition 2—7-2010
acres

90 % complete

Residential Colony 17 — 7 - 2010 (39,312 sq. ft)

Technical Plant, workshop,
stores, laboratory, compressor
station, power station, control (27,756 sq. ft.)
room and admin block.

0)
111 - 2010 60 % complete




achinery (All purchases under Sindh PPRA rules )

Air compressor 15-8-2010 Not delivered
( process) Expected delivery
(15 -1-2011)

Air compressor 18 -2 -2010 These machines have
( process) placed to the (Expected date of been delayed by the
second lowest for Delivery is Third Week  manufacturers due to
Hitachi Compressor of April 2011..) the earthquake and
after negotiation at the sonami in Japan. Now
lowest cost. Expected the expected date of
date of delivery is Third Delivery is Third Week
Week of April 2011.. of July 2011..)

Air compressor 15-12- 2010 These machines have
(Startup) Expected delivery been delayed by the
manufacturers due to
the labour shortage.
Now the expected date
of Delivery is First Week
of July 2011.)

(15— 4 — 2011 )




hinery (All purchases under Sindh PPRA rules)

Diesel Generators 15 -08 - 2010 Expected Delivered
delivery (15-12-2010)

Workshop equipment 15 -08 - 2010 Expected 80 % delivered
delivery (15-12-2010)

Steel pipes for casing and 15 - 07 - 2010 Expected 90 % delivered
surface piping with fittings delivery (15-12-2010)

Control instrumentation, gas 25— 11 - 2010 Expected 60 % delivered
analyzer, industrial delivery (1-4-2011)
computer etc.

Furniture 25 —11 - 2010 Expected 90 % delivered
delivery (1-4-2011)

Air conditioners 15 -08 - 2010 Expected delivered
delivery (15-12-2010)

07 - 07 - 2010 Expected delivered
delivery (07 -10-2010)




struction of First 50 M Watts Gasifier 98% Complete
d gasifier will commence on the availability of funds)

-

Drilling 15-8-2010 98 % complete
( Expected delivery  Total wells Drilled 35 Nos.
(15-6-2011) Total drilling with 8 inch bit 17118 ft.
Total reaming with 11 inch bit 1470 ft
Total reaming with 15 inch bit 17118 ft.
Total coring accomplished 653 ft
Total accumulative drilling 36365 ft

15-8-2010 97 % complete Total number of pipes
( Expected delivery lowered=18000 feet
(15-6-2011) 900 Nos. 20 ft each

Cementationand 15-8-2010 97 % complete Total number of cement bags
sealing (Expected delivery  consumed = 1272 No.
(15-6-2011)

The gasifier is near completion as the deeper coal horizon is being tapped. The drilling to the
combustion zone is being accomplished.




IMMEDIATE SOLUTION FOR
INDUSTRY




Coal Gasification

Oxygen !

Coal water
Zone

slurry
Syngas:
(main)
Quench *CO
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e H,0
. CO,
Black
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1 Zone

Vitrified Slag

Gasification

* The Coal Gasifier Op consists of
three zones:

— Pyrolysis zone (CSTR Model)

* Cracking volatile part of coal
¢ Combustion reactions

— Gasification zone (PFR Model)

* Char-Gas (H2, CO, CO2, CH4, etc...)
Reactions

* Char-Oxygen Reactions

* Char-Steam Reaction,

* Water-Gas Reaction

* Methane-Steam Reaction

* Produce raw Syngas,
e Coal residue

— Quench zone (Separator Model)

* Gas and molten ash quenched in water
bath and

* Conduct Gas, Liquid & Solid three
phase separation

* Ash/slag discharged at bottom as inert
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SINGLE STAGE COAL GASIFIER TECHNOLOGIC SPECFICATION
I\ BR S & A IR AR P BE S &

A= Type QM1.0 QM1.5 QM2.0 QM2.4 QM2.6 QM3.0 QM3.2
P BE g 4Emm
i D.0f chamiser 1000 1500 2000 2400 . 2600 3000 3200
1 n 2
AP B 8 E F3m 0.785 1.77 3.14 4.52 5.31 7.07 8.04
Chamber cross-section area
KE F#HmERAm’
Heat perception area of 6.84 10.37 17.84 24.66 31.32 36.33 38.75
water jacket
y ; AHESBHELRE. BEIER. BREFTECB 9143FE
1E F %% FApplicable coal Non-caking or Weak-caking Anthracite bituminous coal,coke,coal property should comcident with the requirement of GB9143
E®E (mm) Ashlayer | 100~300 | 100~300 | 100~300 | 100~300 | 100~300 | 100~300 | 100~300
& 89 % FCoal size mm 13~25. 25~50. 50~100
FEK Ekg/h e - . 5 N » "
Coal consumption 150~240 | 350~550 | 600~900 | 900~1400 |1000~1500/1500~2200/1700~2600
S 1k #Gasifying agent 2= H+/K 2k 55Air+Steam
N 3
ZURRBMIKGR (coal) | 5, 58 | 9908 | 22-28 | 2228 | 2.2-2.8 | 2.2-2.8 | 2.9-28
Air consumption
#ZUHFE Bkg/kgiE (coal) i < e 3 a 3 &
Steam consumption 0.3~0.5 0.3~0.5 0.3~0.5 0.3~0.5 0.3~0.5 0.3~0.5 0.3~0.5
%S = 8Nm’/h Gasoutput | 450~700 | 980~1600 |1750~2800|2500~4000/3000~48004000~6500/4600~7400
18 S #hEkJ/m’
5020~6060/5020~6060/5020~6060{5020~6060/5020~6060/5020~6060/5020~6060

Net heating value




BS54 0 & HkPa
Gas pressure

<0.95

<0.98

<0.98

<0.98

<1.5

<1.5

<1.5

BSENBEC
Gas temperature

400~550

400~550

400~550

400~550

400~550

400~550

400~550

RAPEB K E S1kPa
| Max.blast pressure

2.0

2.45

3.5

3.5

4.0

6.0

6.0

MM=|EEC
Saturated temperature

50~65

50~65

50~65

50~65

RAILAH EIMPa

Steam seal pressure of Poking hole

0.25

0.25

0.25

0.25

KEZKR ™ Ekg/h
Steam products

250~300

300

450

500

KEZHIREIMPa
Inner steam pressure

0.294

0.294

0.294

0.294

mETTR

Feeding coal mode

FZ. BziManual,Automatic

PR 3K = K B

Coal feeding system

WEhE K. VAN Bell charging,mechanical charging

XN, B N
Bell charging Hydraulic charging

& &% &r/h
Ash tray speed

2.87

2.76

2.23

2

1.4

1.2

1.7

I 1 16 7 B 4L Th KW

Ash tray driving power

3

3

4

4

4

11X2

11X2

R 212 7t 8 41 7 RKW

Coal bucket lifting power

1.1

4

3.9

2.2

2.8

3

3

AER L

Discharging ash mode

B, BEHE, *

T, BaHEE

Automatically wet discharging ash, * Automatically dry discharging ash




Technical Specification for Coal Gas
Generator

Model: 500GF1-RM
500KW Coal Gas Generator Set



Proposal for Under Ground Coal
Gasification Project - Thar

Caterpillar Gas Generator Set
Model G3516, 950 Kwe / 1188 KVA
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EL-5 Area



COPER DEPOSIT IN EL-5 AREA

‘l

Cu -80# ICP
e 0-19 (5%)
e 19 - 28 (25%)
e 28 - 38 (50%)
© 38 - 46 (75%)
@ 46 - 60.4 (90%)

O 60.4-77 (95%)
O 77 - 119.1 (98%)

O 119.1 - 161.1 (99%)




GOLD DEPOSIT IN EL-5 AREA
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Au - BCL
0-0.01 (5%)
0.01 - 0.1 (25%)
0.1 -0.15 (50%)
0.15 - 0.3 (75%)
0.3 -1.05 (90%)
1.05 - 3.2 (95%)
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Total Reko Diq Value Curve

Total Reko Diq Resource’

Western Porphyries Project
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