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Coal composition varies greatly with grade and source.
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Development Approach

Phase 1: Phase I1I: Commercial

Viability O H/D"E':ggsﬁgf)““ /" Implementation
/ (1to SMW) y

Phase I: Begin with the End in Mind

e Technical e Economic
>90% CO, capture < 35% increase in COE
Produce high purity CO, « CapEX Drivers
Scalable Sorbent Size of Equipment
Scalable Equipment Materials of Construction

Process Complexity

e OpEX Drivers

Energy to release CO,
Energy to compress CO,
Sorbent Replacement
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Phase |: Dual Focus Viability Assessment
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Sorbents Equipment

» Lab Screening * Survey & Assessment
» Lab-Scale Field Screening » Costs & Impacts
* 1 kW Pilot Testing * Design

* 500 MW Conceptual

» IMW Detailed

Objective: Assess the viability and accelerate development of
solid-sorbents for CO, capture on the existing fleet of coal-fired

power plants \ Kapa )
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ab-Scale Focus Areas

* Theoretical Regeneration Energy w L
— Theoretical RE 700 to 40,000 ki/kg CO, BN
— Working Capacity: up to 14% el |
— AT g5 -regen. 25 to 250°F (15 t0195°C)

o Cyclic Stability: up to 260 cycles

» Rate of Reaction (qualitative)
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| ab-Scale Status

characteristics sources

Work iteratively with sorbent  Currently evaluating several
developers to improve sorbent 2" and 39 generation materials

properties with significantly improved
properties
Use lab-scale results to Three materials produced in

select materials for scale-up 600 Ib quantities based on lab-
results. Initial 1kW slipstream
tests underway.
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Lab-Scale Screening Results: Summary

Thermal
Stability

Thermal
Management

Issues

* TRE = Theoretical Regeneration Energy, HR = Heat of Reaction
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1 kW Pilot

180 F ‘I l
e

> @ Endothermic reaction
\ 60 kJ/mol CO,

dsorber
i5eTr)
B 100F

Exothermic reaction

-60 kJ/mol CO, & Nz lean

Riser Te n—fHGTQQ&@@Pm S@rﬁgﬁt Concept provided by Southern Company
C02 |n * \\ Ag—é Py "
flue gas \_baba
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1 kW Results

removing heat of reaction

»10 to 12% capacity expected at lower
temperatures

v' Fast Reaction

» Maximum temperature measured at
< 1 sec. residence time
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1kW Next Steps

* Improve operation of regenerator

 Complete evaluations of 3 materials at Site 1
— Lignite/PRB Blend, Wet Scrubber

* Move system to Site 2 (Target July)
— PRB fuel, Dry Scrubber
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Full-Scale Concept Development: Status

eat Transfer Technologies
— Materials Handling Technologies
— Desorption Technologies

* Preparing Concept Design with Economics for
500 MW Retrofit

Supported by StanteC | fapa
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Adsorption Option: Transport Reactor

Example: Riser design similar to CFB Boiler

Foster Wheeler Atmospheric Gasifier Train

— Foster Wheeler Design
— 35’ x 90’ fluidized bed

— Boller Feed: 360 kg/s
(1,700 ton/hr)

e 600 MW design offered today
e 800 MW expected by 2010

» Estimate for 300 MW CO,
Rlser 17’ X 50’ X 457 ta” http://www.power-technology.com/projects/lagisza/
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Summary

— Higher CO, capacity than MEA
— Scalable Sorbent
— Scalable Process

Phase II: Pilot

Testing = : Cﬂ;mme rcial
; mplementation
(1to 5 MW) 4 30 MW
2012 2016 2020
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Phase | Project Team

* EPRI e Luminant
 AEP e Southern Company
e Ameren « Xcel Energy

Additional EPRI Member Participation
and Support

e TVA

* FirstEnergy

e DTE

Key Contractors:
Stantec, Pressure Chemical

DOE Cooperative Agreement: DE-NT0005649
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