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Keys for Carbon Capture Technology

— Key for successful carbon capture
technology development:

* Reduce parasitic power
losses associated with
carbon capture

Ambitious
Climate LY A ZMENY » Use cost effective
Protection e technology for carbon
Feasibility
Goals - capture

» Create a practical approach
for retrofits

« Design a truly CO2 capture
ready concept
Increasing

Energy
Demand

IEAGHG March 5t and 6t 2008 - Page 2 - Jupiter Oxygen Corp.



Jupiter Oxygen — Hammond Indiana 15 MWth Test Facility
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15 MWth Oxy-Fuel Test Facility - Hammond, Indiana

cooling cooling

tower 1 tower 2
Cooling Water - 3250 gpm

Cooling Water Pumps
. condenser F

boiler

feedwater coal storage

tank F ;gtgoyltls;;erw coal feeder:

; coal feeder e lbenear
s DOIIET ‘ pp
a?;;cg&llgj;c{;)é Primary Oxygen -110,000 acfh d USt COI |ect0r
Q_ boi Ier 60,000 PPH @ 250 pSig Recycled Flue Gas - 9,643 Ib/hr,
R} 18.13 psia
g feedwater Heavy Particulate Removal
8 RUMp i = pulverizer/hopper
§ test port g
Cet v c
o A %]
= b
(@] .
2 s, W S Air pre-heater
= Bag?ouse 8
Fresh Ai :
M IPR equipment
oxygen control
train
IEAGHG March 5th and 6t 2008 - Page 5 -

Jupiter Oxygen Corp.



Boiler PID Loop

Typical Chordal
Temperature Arrangement
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Chordal Temperature Measurement
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15 MWth Boller Plan View

Chordal temperature
View ports |'IR PORTS AND CHORDAL marked in Red | measurement area (tube #10)
see detail sheet 2 see detail sheet 2
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Three traversing type K, grounded junction TC's
maximum insertion length 5 ft

located on 36" vertical centers Boiler Plan View
HVT radiant sheilded type TC with gas sampling port.
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15 MWth Boller Front View

Three (3) traversing type K, grounded junction TC's

maximun insertion length 36"

Steam

on 34" centers Center line burner
1

1.5" OD 303SS tube

View ports 4, 5, 6
I'd P

drum J

Superheater __1_9@___

8 -6" outlet
O
Chordal temperature
measurement area
O Lower see detail sheet 2 —

drum

9. ...............

\View ports 1, 2, 3

Boiler Front Elevation View

View ports 7, 8, 9
Angled 60 deg from horizontal

6" length

Tube wall

Center line burner

Insulation
Compression fitting mounting
1.5" sapphire window

1/4" Argon purge line

Furnace outer wall

Furnace inner wall
View port detail

60"

Chordal temperature measurement area detail

TI-B20E (TC in well, 1" insertion length)
0.040" Type K, grounded junction

. —— 1I-B20A, B, C (0.040" type K Chordal TC)
locate at centerline of 60" tube section

¥ T1-B20D (TC in well, 1" insertion length)
0.040" Type K, grounded junction

Fire side of tube wall
.020" from surface
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Flue Gas Recirculation

To Coal Handling

Sheet 3 Coal motive FGR
Flue Gas
From Boiler Sheet 1 To Boiler
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Cooling Tower Loop
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105 TPD Cryogenic Plant

N 8" Carbon Steel Oxygen Header to Oxygen Train
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Oxygen Control

| 6' Staged oxygen control leg
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15 MWth Test Facility
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Heat Transfer
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Project Participants

« Jupiter Oxygen

— Construction of the test facility

— Operation of the test facility

— Technology provider for the Oxy-fuel
' Doosan Babcogk LLC

— Part of the data evaluation team

— Slagging and fouling studies

« USDOE - National Energy Technology
Laboratory

— Integrated Pollutant Removal System
— Data Collection design

— Materials analysis

— Final fate analysis

— CO2 Quality

&

Maxon Corporation

— Supplier of oxy-fuel burner

— Supplier of oxygen control systems
Coalteck LLC

— Consultant power generation
Michigan State

— High Temperature oxygen sensor

— Material coupon analysis
Purdue University

— Heat Transfer Radiant versus
Convective

— Thermal Transfer modeling

— Datareduction and Analysis
University of Wyoming

— Study on recycle with Wyoming coals
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Visionary Innovation  Scientific Approach  Operational Experience

. WEB:
s www.jupiteroxygen.com

P CONTACT US:

. Mark K. Schoenfield, Senior Vice President -
Operations & General Counsel

. Jupiter Oxygen Corporation

. 4825 N. Scott St., Suite 200, Schiller Park, IL 60176
. PHONE: 219 712 5206 FAX: 847 928 0795

. EMAIL: m_schoenfield@jupiteroxygen.com

. Brian R. Patrick, Director of Development

. Jupiter Oxygen Corporation

. 4825 N. Scott St., Suite 200, Schiller Park, IL 60176
. PHONE: 219 746 5586 FAX: 847 928 0795

. EMAIL: b_patrick@jupiteroxygen.com
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