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- The Essence...

Energy Market & Exergy UCG

(Q: How to meet growing Energy Demand
with
» Depleting Natural Gas resources
 High OIl Prices
« Constraints of the Kyoto Protocol

at an affordable cost?
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Energy Market & Exergy UCG (EUCG™)

A: sUCG for:

o |GCC Power Generation

e Synthesis of Clean Fuels & Chemicals
e Replacing coal and NG in Power Plants
e Replacing NG as Chemical Feedstock
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UCG - How it Works

ground level

water table

overburden

coal seam
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eUCG Technology:

~Enersy), B ersyinnd UCGE

The exerqgy (¢g) Is the energy of a substance or a process
available for doing work in a given environment, i.e. the
truly usable part of energy (Z. Rant, 1955)

EZS(T —TO)—V(p— po)"‘Zni Qui _:uio)

where S is entropy, V - volume and p — pressure of the
system, n, — number of moles and u; - chemical potential
of the substance i of the system, the subscript 0 relates
to the reference environment
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eUCG Technology:

= Wihint's tiierDifferernice

= Maximized Exergy Output

= Minimized Exergy Dissipation into the
Environment

= Custom-Made Gasification System
= Low Capital & Operation Costs
* Cheap Gas = Cheap End Products
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cUCG vs. Conventional Coal:

iechncol Adoantiges.:.

o Safer, simpler, cleaner, and more versatile
resource extraction method

 Tripled available resources
e Cleaner transport
o Zero waste disposal requirement

e Significant reduction in CO, , particulates,
SO, and NO, emissions

« Potential CO, capture and sequestration
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cUCG vs. Conventional Coal:

= EConomic-Adoibigesk..

e Conventionally Unminable Coal Becomes
Commercial

 Much Lower Capital Cost

e Much Shorter Construction and
Commissioning Time

e Cheaper transport
 Low Labour Requirement (Cost)
e Low Rehabilitation Cost
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eUCG vs. Natural Gas:

 Manufacture of gas vs. exploration for gas
— the long term supply contracts guarantee

* Far greater available resources

 Our Gas is 1/3 the price of NG

e Gas Turbine performance: + 25% better

 Significant reduction in NO, emissions

« Potential CO, capture and sequestration

« Synthetic Natural Gas @ competitive cost
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cUCG Plant:

- Products & By-Products

Industrial/metallurgical
applications for
Syngas

NEM City Gas/Domestic

Power | ASU
| Remote Power Plants

Spot 02

Market

Air-blown |02-Blown SYNGAS
UGC uGc
‘ Ammonia, Urea,

IGCC Ammon. Derivatives

Chemicals

Alt. Fuel SNG | Pipeline | Power
| Generation

Clean Transport Fuels

Domestic

Hydrogen

Phenols Ammonia HC, Tar Water Methanol, Derivatives
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eUCG Plant:
- Products & By-Products

i) Generatian

= Hydro Carbons
Industrial
() Diesel Petrol Power

ﬁfi.i" ([ Carbon Black - Wy Ehemicals
!'.'] (Wy) chemicals \\1\ 5 > E SR

=, 7~ | Phenals Diesel Potral
(@] Pharmticals

f] Ammania

Substitute
Natural Gas
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cUCG Power Generation
400 MIWAGE Erame YEA: UGG 0s. NG

Combined Cycle Plant Net Output MW

—e— 150 tph Air Extr.
—=— 170 tph Air Extr.
—&— 190 tph Air Extr.
—%— 210 tph Air Extr.
—¥— 230 tph Air Extr.
—e— Natural Gas
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cUCG Power Generation

= Output wnd Efficierncyy
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cUCG Power Generation

= Compwing AvEySsions

CO2, kg/MWh Net
NOx/ SOx/ Particulates, kg/MWh Net

Genesee Genesee 3 Lambton Nanticoke ThunderBay NGCC UCG-IGCC UCG-
IGCC(seq.)

m CO2 m NOx m SOx m Particulates
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eUCG & Canada Energy Future:

= GGE from Power Generation & Kijoto liargers
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cUCG Power Generation

= Cupex of-INewr Power planis, Coniin
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cUCG Power Generation

= Cosi: of Electricitiy
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eUCG & Hydrogen Economy:

=ifieichieripest Ll sonyce

UCG

Coal

Pet Coke

Biomass

H20 Hectr

SMR NG

$0.00 $1.00 $2.00 $3.00 $4.00 $5.00 $6.00 $7.00
Cost of H,, C$/kg
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eUCG & Hydrogen Economy:

= COs- Sequestralion

Gas Processing Plant

CO, to
NH,orH, sequestration
N H
Air Separation 2
ot

Steam 0
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Well Production Wells =750 111
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eUCG Technology:

- Getting there...

Commercial Projects

in Power Generation and
Chemical Industries
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The Chinchilla Project

Ahellbaygest und thellongesviin e West...

9 process wells; capacity 80,060W

+ 35,000 t of coal extracted, ©ver 80 million m?3 of gas, LHV=5.0 MJ/Nm3,
p = 1100 kPa, t =.300° C

e
ei’g 0 Exergy Technologies Inc.




The Chinchilla Project

= Coul=to=Liguid Pl

MWth MJ
Steam
MWe
02
Syngas

Shift Reaction
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The Chinchilla Project

= Coul=to=Liguid Pl

e Diesel Fuel Output: 2 X 12,000 bblpd
* Syngas Production: 1.7 million Nm3/h
e Coal Consumption: 4.7 million t/a

e Coal OIl By-Product: 115,000 t/a
 Power output: 400 MWe

 Power export: 360 MWe
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The Chinchilla Project

e Dates torRemember...

* Nov. 1997 — Site Selection

o July 1999 — Site Characterization

o Sept. 1999 — Design Complete

e Dec. 12, 1999 — Construction Complete

* Dec. 26, 1999 — Gas produced

e April 2003 — Controlled Shutdown Complete
« Late 2005 — Installation of GT on site
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The Chinchilla Project

= Gus Production =100Y0A0ailability
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The Chinchilla Project

= Resyits to, Dute

= Continuous Large Scale Air-Blown Gasification
= Environmental management

= Workplace Health & Safety management

= 95% recovery of targeted coal resource

= 75% of total energy recovery

* Reliability and continuity of supply for 30 months
= High quality and consistency of syngas

= Pilot System for Syngas Cleanup

= Environmentally clean shutdown procedure
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The Chinchilla Project

= Groundwnter VIontoring,
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The Chinchilla Project

= Environmental IRecori

 No groundwater contamination

« No subsidence has occurred
 No surface contamination

e Controlled shutdown completed
* No environmental issues to-date

 Annual independent audit —
full compliance with Environmental
Management Plan and EPA regulations
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The Chinchilla Project

= Current: Stabis

Maintained in
Preparation for a
Gas Turbine &
Gas Cleanup
plant

e
ei’go Exergy Technologies Inc.



Majuba eUCG Project:
= Co=Errimng (Soutip Afvich)

Majuba
Power
Plant:
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Majuba eUCG Project:
= Co=Errimng (Soutip Afvich)

Coiled tubing 1 39 MWh

'"JEL;Z::::H_UP — 95% extraction
odees 20 MJ'kg
75% chemical energy recovery
35% Majuba unit efficiency with gas

e A !
njection | * Praductia

wel o —
»

Coal seam Coal seam

UCG-1 ton In situ coal

1.20 MWh

60% extraction

20 MJ'kg
36% Majuba unit efficiency with coal

Mining- 1 ton in situ coal
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Majuba eUCG Project

~RKe-Powering 4200 VIV e Pl
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Majuba eUCG Project

~RKe-Powering 4200 VIV e Pl

UCG Project Phases  Gas flow Energy Output
Nm3/hour MWih MWe
1A Research 15,000 17 6.0
1B Research 70,000 78 28
2 Demonstration 280,000 311 112
3 Commercial 3,000,000 3,333 1200
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Nova Scotia eUCG Project:

“Reducing Cosviunn SO,-ciiissions..:

COAL DEPOSITS IN CANADA

2 i
CO-flI‘lIlg Of ) A suB-BITUMINOUS
eUCG gas
with coal p
and
petcoke - = R . WEW
310 MWe

lllllllll

o [~
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Nova Scotia eUCG Project:

“Reducing Cosviunn SO,-ciiissions..:
2005

Power Plant Cost, $/GJ  [Case Scenario Fuel Mix S0, tla [ASO,, tla {SO, kg/MWh (Cost, C$/GJ |Fuel,M$/a Change,M$/a |Change,%
Coal [Petcoke |UCG
Trenton #5
Coal 2.44(Current 1.00{ 0.00 [0.00{ 7,680 0 13.752 2.44 29.28 0.00 0.00
Petcoke 1.10(UCG 0501 000 [050| 7476 -204 13.388 197 23.64 -5.64 -19.26
UCG 1.50jUCG/SRmvIA [0.50f 0.00 [0.50{ 3877 | -3:803 6.942 2.22 26.64 -2.64 -9.02
UCG/ISRmv.L|2.00jUCG/SRmvIB [0.40| 0.10 [050( 7,472 -208 13.381 2.09 25.03 -4.25 -14.51
Trenton #6
Coal 1.89(Current 0.73] 027 {0.00] 18,301 0 30.723 1.68 21.18 0.00 0.00
Petcoke 1.10(UCG 0401 000 (060 7,826 | -10,475 13.138 1.66 20.92 -0.26 1.23
UCG 1.50jUCG/SRmvI A [0.40f 0.00 [0.60{ 3280 | -15,021 5.906 1.96 24.70 3.53 16.66
UCGISRmvl | 2.00jUCG/SRmvIB 0.50] 0.30 [0.20( 17,835 | -466 29.941 1.68 21.16 -0.02 -0.10
Lingan
Coal 3.03{(Current 093] 0.07 {0.00| 42,3% 0 18.978 2.90 144.46 0.00 0.00
Petcoke L.11JUCG 050] 0.00 {050 61,319 | 18926 27451 2.21 113.00 -31.46 -21.78
UCG 1.50jUCG/SRmvIA [0.50f 0.00 [0.50( 16,423 | -25971 1.352 2.52 12547 -18.99 13.14
UCG/SRmvl |2.00(UCG/ISRmvIB |0.36f 0.14 [050| 37,351 | -5,042 16.721 2.25 112.06 -32.40 -22.43
Total Current 68,375 | 15,721 194.92 -38.30 ™
Total Optimal 52,654 AN 156.62 N

N
@
w . [11‘-'
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Barmer eUCG Project:

= Pligsed G ECCDeoelopiient
111

177 MWe
UCG-IGCC

Power
Plant

(GE 9E
Combined

400 MWe
UCG-IGCC

Power
Plant

(GE 9FA
Combined

177 MWe
UCG-IGCC

Power
Plant

(GE 9E
Combined

Cycle Gas
Turbine)

Cycle Gas
Turbine)

Cycle Gas
Turbine)

750 MWe Power Plant
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Barmer eUCG Project:

= Pligsed G ECCDeoelopiient

PRELIMINARY RESOURCE EVALUATION
GEOLOGICAL SETTINGS

DEPTH(M)* 200-900
NO. OF SEAMS -3
DIP ANGLE OF FORMATION 3-4
THICKNESS 5-22
FAULT DENSITY (FAULT/KM)' <2
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Barmer eUCG Project:

= Pligsed G ECCDeoelopiient

PRELIMINARY RESOURCE EVALUATION
RESOURCE QUALITY

PARAMETER TARGETBLOCK

> RANK LIGNITE

> MOISTURE 35-40%

> ASH 14-26%

> HEATING 3500
VALUE(KCAL/KG)

> SULPHUR 0.7-3%

> PERMEABILITY MODERATE

> SWELLING INDEX <0.5

e N\ N
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Barmer eUCG Project:

= Pligsed G ECCDeoelopiient

123456 7 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
Pilot Plant & Feasibility Study | 15 months

Project SetUp -

Site Selection &Pre-Feasibility [3months]

Site Characterization -

Pilot Plant Design& Construction -
Pilot Plant Operation -
Bankable Feasibility Study [3months]

First IGCC Plant 175 MWe

Commercial Gas Production
- design & tender

24 months

SO —un —0 ®© O

- order major plant items

- delivery of above

- installation & construction
- commissioning [2ms]
Power plant Construction

Second IGCC Plant 175 MWe

24 months

Commercial Gas Production
- design & tender

S5 0O —w»w —o ® O

- order major plant items

- delivery of above

- installation & construction
- commissioning

Power plant Construction
Third IGCC Plant 400 MWe

24 months

Commercial Gas Production
- design & tender

- order major plant items

davery of bove L —

- installation & construction

- commissioning -

Power plant Construction
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The Exergy UCG Technology

= lLook who’s lieres..

v/ Clean Coal technology
v Environmentally Tested
v Cost Competitive

v’ Worldwide Applications

e
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