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VIEMBER SYSTEMS

Sapy2 2.0 million consunisrs
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KeyEiementshinrlegisiation

* Incentives for techinology development
* Credit for early/adopters

* Time to developithe technology

* Price celiling for,carbon (safety valve)

* Free allocations vs. auction

* Regulatory certarnty

* All sectors mustibe mcluded

* Worldwide effort
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$1 billion/yea
CCS grants

Allocations

Offsets



Climate Change

Growing scientific.and public opinion that
CO, emissions are contributing to climate
change...

Priority of. Obama Administration ...

U.S. responsible for; Y, 6figlobal CO,
emissions...

Electricity sectorresponsiblefor 45 6iiU.S.
CO, emissions...

General agreementithatitechnology
solutions are needed:...



nate Change

* Basin Electric supports reasonable climate
change legisliation

* We want to be a part ofithe solution, not part
of the problem
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“(DGC)

World’s Largest Carbon Sequestration Project

Weyburn, Saskatchewan
16 Million Tons Sequestered To Date

5 million tons/year

b Pipeline capacity B ' :
CO, PIPELINE S
\.| - B

Current flow rate: g
3 million tons/year
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arboncapture
pemonstration Project

Objectives

— demonstration of carbon capture leading to
commercialization

— NOo net Increase in emissions

— reduce CO, emissionsi— 90% remoyal from
slipstream

— provide economic analysis;and/periormance of
technology

— carbon restraint environment
pathway for. coal



Carbomeapture’="AVS

Demonstration/CGeommercialization Project

AVS —two 450/MW units, lignite, dry
scrubbers/baghouse

120 MW slipstream
57 MMSCE or. 3,000/ tens/daily
CO, — usediin Enhanced/ @il'Recovery (EOR)

Partner.with PCOR
nhase llIl— EERC —University ofi Nori
Dakota




GCapture
IontProject

hiss Compressors
5 million tons/yr. : :

Pipeline capacity

3 million
tons/yr

Combined flow rate:
4 million tons/yr.

1 million tons/yr.

Great Plains
Synfuels Plant

AMMONIUM SULEATE ==

Antelope Valley Station (AVS)




AAVanNTagesSitorAVSIPost
combustiontDemonstration Plant

* DGC facility’has established CO;
transport technology within Williston
Basin

* DGC facility produces ammonia which
can be used CO; removal process

* DGC facility'has ammonium,sulfate
production capacity terhandlesuliur
resulting fromiadditional SO remoyvalifor
CCS
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CO5 RIpeline

MANITOBA

205 miles

14” and 12" carbon steel
pipe
Strategically routed

through Williston Basin
oll fields




Powerspanicorporation

Foundediini 1994, privately held

Develop and/commercialize emission control
systems

ECO — Electro-Catalytic Oxidation, begin in
1998

ECO, Carbon Capture liechnology —only
patent issued to date:oniCO; capture using
ammonia

Exclusive right terlicense the patent

ECO, pilotiplant:= BurgersPlant; ©Nio



ECOCHGCapability

* commercially;avarlable, ammonia-based,
multizpollutant.control for SO;, SO;, NOX, Hg
and other metals, PM2.5, HAPs (i.e. HCI, HF)

* Emission levels like naturaligas plants

—ECQO has capability ofinear, zero emissions; 1-2
ppm outlet: SO/INO. ;i particulate matter, < 0.005
Ib/mmBtu — Equivalent:oribetter. than IGCC.

* No major. waste streams;— byproducts
recycled
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Pilotiscaleitestis o1 O, removal

— |ntegrated with' EC@Iprocess at
FirstEnergy’'s R.E. Burger Plant

— Designed for-90% removal
— ~20ton/day CO2//= 1 MW equivalent

Evaluate process performance
and economics for. scale-up

Demonstrate ammonia vapoyr
control

Verify process performance and
control under varying conditions



Eeasibility;study

3 monthistudy/— March-May; 2008

Station pewer: reguirements
— electrical power, steam and compression

No fatal flaws identified
Cost - $300 million; (#/=30/percent)
Cost to capture and compress $45-50/ton

Project Schedule — EEED; 6:montihs;
detailed engineering; procurement:and
construction;- 36:montns
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arbonicapture
Demonstration'Project

* Challenges

— Great Risk - first to commercialize the newest
technology

— Station Power for CCS

— <10 ppm SO; Inletirequired

— Cooling water, for,CO; absorption

— Integration with existing/infrastructure
— Steam for, CO, stripping

— Permit Modification

— Cost - $300 million '+



Carboneapturersastorage

* Opportunities
— EOR'Is aidriver-for our AVS CCS project

— EOR Is a bridge for-understanding future
seguestration inisaline aguifers & unrecoverable
coal seams

— Our. industry needs Carbon Capture Tiechnology
demonstrated

— PCOR phase! llllwillfadvance CES kKnoewledge
(MMY)



PDemonstration'Plant

ECONOMICS
$/ton
Capture Cost ($35) ($45)
Transport Cost ($10) ($15)
Total Costi - CO, ($45) (e]0))
Revenue $35 0

Net Gain| (Loss) ($4.10) (410))
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Request ko Propoesal — June 1, 2007
Sent to 10 companies, RFP placed on website
Proposals Due — September; 4, 2007

Technology Selectioni— Eebruary 2008
—easibility Study,— Spring 2008

Pilot Study Review

—ront End/Engineening|besign Study
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SUmmary.
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