How to Provide Sufficient Amounts
of CO, by Carbon Capture

DOE R&D and Analysis Efforts

John Litynski
Carbon Capture Program Manager




Drivers for CO, Reductions
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EOR Demand for CO, from Power Plants
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CO, Demand — Next Gen EOR

Crude Qil Production
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DOE R&D Areas: CO, Capture

Pre-Combustion

Post-Combustion
Q Solvents Y - Q Solvents
Q Sorbents S, O Sorbents
O Membranes O Membranes
O Hybrid processes " Chamica € oo Q Hybrid processes

5 . | Production Integration
Q Water-gas shift reactor Method Advanced €0,  \
' Capture Technology
- Development /

Process = Equipment
Equipment Manufacturing
Design Method

Advanced Compression
U Intra-stage cooling
4 Cryogenic pumping
U Supersonic shock
wave compression




R&D Driving Down the Cost of CO, Capture

Greenfield Post-Combustion Capture Plants
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R&D Driving Down the Cost of CO, Capture

IGCC with Pre-Combustion Capture
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DOE/NETL CO, Capture RD&D Timeline

2010 2015

Yok

<5 MWe Benchand
Small Pilot-Scale
2" Generation

2nd Generation

5- 25 MWe Pilot-Scale Ready for
Field Testing of Deployment
2" Generation 50+ MWe
2n Generation Transformational
Ready for Demo. Ready for Demo.

Demonstrationofl st
Generation (CCPI)

1st Generation Ready for
Deploymentby 2020

Demonstration
Phase




15t Gen - Major CCS Demonstration Projects
Project Locations & Cost Share
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FutureGen 2.0
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Demos - Portfolio of Capture and Storage Approaches
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Loan Guarantee Solicitation for
“Advance Fossil Energy Projects” Draft - S8B

* Released for public comment July 3, 2013

» Final Solicitation issued* 4" Quarter 2013 S,
» Applications received* Bt Quarter 2014
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2"d Gen Technology Development

Probability of successful outcome relies on large number

of potential options!
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Capture Technology Progress
Performance Improvement & Scale Up Drive Costs Down
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0.5 MWe Slipstream: Carbon Absorber Retrofit
Equipment (CARE)

Neumann Systems Group, Inc.
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1 MWe Solid Sorbent Pilot

ADA-ES
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» Pilot designed in “modules”
» Off-site fabrication




1 MWe Slipstream: Low Pressure Membrane
Contactors for CO, Capture

Membrane Technology & Research, Inc.
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Advanced CO, Compression

7" 9 N G, "=24

' 3= F # #! # #*
F # # #
F >)  #"

e # - <??,D8 G 174,,,

- 1< A (4 (4H=

&
I 8% & # .
(#1 % )* ( s
10.000 + 10000 4
), E —

-1

solid / Sypercritical

1 000 / fluid 7
¥ F
i ~ 1000 4 e
= F a2 - \
g i Louid H 1 \ AN
= r ui : =
o 100 q Discharge g L/ |
z 3 - | I T, ! Conventional
2 === @ ¥ 1 "Ontion A"
3:’- [ E?-—"‘:,:{. g i 7| Proposed Solution ! ption
[ HP COE ] N "Option E.2"
. ] - [
10 + // ! o8 !
34 — ]
e :
]
...--*"'f 10 ’
1 . : | : : : : : : ; !
-100 o 100 200 300 400 500 0 50 100 150 200 250 300 350 400

Temperature (F) Enthalpy (Btu/lbm)



g .. v
$(C ("
$ /+

38

&3&

%I18

6 >'(
6 n
%I8

LTSI riar-y s



+2 /" " ' 4 H D HE




#)

) #)

9+,10



%) * #

#

#
l# # 3 #
#) $
# *|

| #

L

# |

(

#)






