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_Ganada’s Qil Sands

= |nitial volume in
place (bitumen):
1,699 x 10° barrels

Initial established
reserves:
178.7 x 10° barrels

Cumulative
production:
4.6 x 10° barrels

Remaining
_ established reserves:
| [ 04 sands areas ~==. Extent of Athabasca Wabigkaw-McMurray deposit 1741 X 109 barre|5
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Source: EUB ST98-2005; Alberta’s Reserves 2004 and Supply/Demand Outlook 2005-2014
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Mineable Resources/Reserves In Situ Resources/Reserves

= < 75m depth to top of oil = > 75m depth to top of oil
sands formation sands formation

= Athabascaonly = Athabasca, CL and PR

= 6% of OBIP; 20% of initial = 94% of OBIP; 80% of initial
established reserves; 68% of established reserves; 32% of
cumulative production cumulative production

4

Source:EUB Alberta’s Reserves 2004 and Supply/Demand Outlook 2005-2014
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Alberta and Saudi

Oil'Reserves ., -
300+ 264.3
250+
A2
@ 200+
3
@ 150
c
0
= 100+
m
50+ 1.6
0,
AB AB Bitumen Saudi
Conventional Oil Conventional QOil

Sources: EUB Alberta’'s Reserves 2004 and Supply/Demand Outlook 2005-2014;
Oil & Gas Journal, December 19, 2005
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_Ganada’s Qil Sands Industry_

Alberta’s Oil Sands provided 39% of Canada’s
“crude oil” production in 2004 (total 2.55 million b/d)

153

599

544

383

869

’l Synthetic O Bitumen B Light B Heavy B Condensate

(all figures thousand b/d)

Sources: National Energy Board - August 22, 2005; EUB Alberta’s Reserves 2004 and Supply/Demand Outlook 2005-2014;
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Potentlal SCO and Non Upgraded
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Expected Bitumen Production
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Expected SCO and Non Upgraded
~Bitimen Production .
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hSitu,Recovery Technologies

= Current Thermal

In Situ Recovery
Technologies

+ Steam Assisted

Gravity Drainage
(SAGD)

* Cyclic Steam
Stimulation (CSS)

= High Energy Use,
Water Use and GHG
Emissions

= Developing In Situ

Recovery

Technologies

* VAPEX

* Thermal-Solvent

« Steam/Solvent
Hybrid Processes

» Toe-to-Heel Air
Injection (THAI)

= Reduced Energy
Use, Water Use and
GHG Emissions
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Oil Sands Energy and

Hydrogen Reqguirements--

Energy Hydrogen
¢ In situ steam * Hydro-conversion
* Mining/extraction processes
process heat (upgrading)
» Upgrading

process heat

* Electricity

13
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Ty_plcal Natural Gas and

Electricity Requirements:-

Natural Gas Electricity
(GJ/b) (kWh/b)
Thermal In Situ 0.90-1.30 9
Mining and Extraction 0.25 13
Upgrading (Fuel) 0.10 12
Upgrading (Hydrogen) 0.30-10.70 2
— R
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Thermal In Situ Gas Requirements;
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Gas Requirements for Hydrogen
Production: Using-SMR«
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Current Sources of Thermal Energy,

~@ydrogen and.Electricity- ——
= Thermal Energy = Hydrogen
« Natural Gas + Steam Methane
- Produced Gases (in Reforming (natural
situ projects) gas)
+ Process Gases = Electricity
(upgraders) - On-site generation
* Coke (upgraders) - Purchased electricity
« Liquid hydrocarbon
fuels
* Crude Bitumen

—— Stratesy oot
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Potential Future Sources of Thermal

~Energy-Hydrogen and-Efectricity “

Thermal
Technology Energy  Electricity Hydrogen
Gasification v v v
Bitumen Combustion v v
Nuclear v v v

Additionally, oil sands industry energy intensity will
likely be reduced through further efficiency
improvements and application of new technologies

—— Stratesy West
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_RikSands Gasification Projects

Project Status
OPTI/Nexen Long Lake Under Construction
Suncor Voyageur 2 Application
North West Upgrading Application
Synenco Northern Lights Disclosure
CNRL Horizon Under Consideration
CNRL Primrose Under Consideration
Others?
— .

The Oil Sands Cogeneratlon

“EPPOrRNItY , « < R A
Thermal Electricity
(kWh/b) (kWh/b) Ratio
Thermal In Situ 250 - 360 9 28 — 40
Mining & Extraction 69 13 5
Upgrading (Fuel) 28 12 2
— R
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Example: 30 kb/d SAGD

Without Cogeneration:.

Internal Electricity » 30 kb/d SAGD PrOjeCt

Use 11 MW Steam Oil Ratio: 3.0 b/b

OTSG Efficiency: 94% (LHV)

11.0 MPa 80% Quality Steam
170C BFW Temperature

—=Gas 35.0 TJ/d=p| Oncgt‘(l;::rc])ugh Steam
. 0,
Generators 80% X
Steam Steam
BO Ier 100% Reservo”
Feedwater
Steam
Condensate
Boiler .
Production Produced
beecvatel Treating Fluids

Treating

Waste Makeup
Water Water

Bitumen 30,000 b/l m——

21
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Example: 30 kb/d SAGD

with Cogeneratlon

——Gas 43.3 TJ/d»| Gas Turbine(s) } Generator(s) Electricity Sales_>
149 MW
Exhaust Internal Electricity
usellmw T >
—=Gas 15.2 TJ/d=p| | Steam
_> 0/
Generator(s) 80% X
Siea | Steam Reservoir
Boiler Separation 100% X
Feedwater 4|7
Steam
Condensate
FeEg\ll:learter Production <_Produced
. Treating Fluids
Treating
One of many
possible cogen Waste Makeup
configurations Wavter WT“—"
; —_—
Bitumen 30,000 b/d: 22
N Strategy West
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hmeremental Energy Balance_

Natural Gas Electricity
Consumption Sales

(TJ/d) (MWh/d)
Without Cogeneration 35.0 (264)
With Cogeneration 58.5 3,576
Increase 235 3,840
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_Gegengration Conclusions _

= Qil sands projects have large thermal energy
needs and relatively small electricity needs

= There is an opportunity for cogeneration and
sale of surplus electricity, particularly for
thermal in situ and mining & extraction
projects

= Economic cogeneration will occur when the
cash flow from electricity sales is sufficient to:
« Cover additional fuel costs
« Cover other additional O&M and G&A costs

* Provide payout and an adequate return on
invested capital

24
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Questions?

bob.dunbar@strategywest.com

www.strategywest.com

I Stratesy oot
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