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I 2006 Activities/Deliverables from Program 103

» Technology assessment and analysis in the context of climate policy
— Global Energy Technology Strategy Program (GTSP):
» Released summary document on carbon capture and storage in May
= Will release an overview of climate and technology later in 2006

- US Climate Change Science Program will release technology
document based on analyses of EPRI (Richels), GTSP
(Edmonds) and MIT {Reilly).

— EPRI will revise and extend analyses of electric technologies in a
carbon-constrained world,

« Terrestrial carbon sequestration

— Will likely focus on a guidebook for developing terrestrial
seguestration projects

Proposed 2006 Activities/Deliverables from
Program 103 Falls in 4 Categories (continued)

« Climate policy/emissions trading

= Will conduct annual workshop with IEA/IETA in September (Paris)

— Developing report on cost caps in trading policies
— Testified to US Senate on Climate Policy in April

— Developing primer on climate policy for release in late 2006 or
early 2007

» Risk management/decision support

— Focusing on the value of existing generation and choices for new

generation given climate policy uncertainty

— Examining option value of capture retrofit and the decision to
retrofit or retire plants

— Examining in detail GHG reduction investment choices (e.g.,
biomass. solar, wind, forestry)
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Integrated Gasification Combined Cycle Technologym
Suited for Improving Environmental Quality

Air Separation
Unit (ASU)

Flexibility for CO2
2 Sequestration

Coal
Low Temp Hg A (Concentrated Stream)
m ¢ ] Gas Cooling Removal :
y 90+%
w Removal
CO/H2
H20, Acid Gas 98+%
. Removal Removal
Particulate
Scrubber Sulfur Recovery
Claus/Scot
GE Electricity
"Quench" Fines/Char /
Gasifier HRS

PRE-COMBUSTION

Treatment of Pollutants
*High pressure
*Low Volume

«Concentrated stream
(easier to treat)

X

Combustion Turbine | gjectricity

0,0,0 "-.
Slag/Frit

Courtesy Eastman Gasification Services

Compres;ed Air to ASU
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High Gas Flow Degradation Apparatus

98% air/ 2% CO,
feed

1

7L/ min

Agitation @ 1400 RPM

Silicon Heat
Transfer Fluid
Reservoir: 55 °C

]

Saturated gas

mixture

"

— o

VORTEXING

=

Gas to
FTIR

1-L Jacketed
Reactor (7 m

MEA, 250
ppm Cu, 200
Pd mM A)
SPARGING

1L Rl [ SR

Low Gas Flow Degradation Apparatus

98% O,/ 2% CO,
feed (controlled
by rotameter)

]

100 mL / min
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mixture

> __\/
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Used Parsons Study

Supercritical PC

Supercritical PC

Supercritical

Without (02 With MEA CO2 |PCWith NH3CO2
for Basis
Removal Removal Removal
LP Steam extraction, 0 1,220,000 270,000
1b/hr
Power Loss, KWE 0 90,000 20,000
GROSS POWER, KWE 491,000 402,000 471,300
AUXILIARY LOAD, KWE
KWE
Induced Draft Fan 5,000 19,900 10,000
Pumping CO2 system, 0 1,900 5,000
Chillers 0 0 8,900
CO2 compressor 0 30,000 9,500
NET POWER OUTPUT 462,000 330,000 415,000
% POWER REDUCTION 29 10
= Yﬁ ’F}H?“ AR A SENE] T A
Supercritical | Supercritical
Used Parsons Study for | Supercritical
PC with PC with NH3
basis PC without
MEA CO2 CO2 removal
02 emoval
Removal
Levelized cost of
5.15 8.56 6.50
Power, c/KWh
% increase 66 26
Avoided Cost,
Base 51 20
$/ton CO2
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2.3 Searles Valley Minerals “Fil (/RUIMC [*8# 2 Fil)

Argus Rt Kerr McGee Chemical >*fili™ 1978 & g gfrfﬁwf\ 1990 £ K
TSt | VT s 4 #9% Searles Dry Lakebed EJ?'Iﬁﬂﬁq EI"IFI North American
Chemical ¥l » &4 1998 & INC =

SRE [Ed /}I—] North American Chemical
N _FI“:F”J[_"

ZfIT 7 IMC Chemicals 2 il
Argus AL ] COFHINE - [ 28-S0 Heo PR Pk 26 MW 4
S IR 1LY COL ™' MEA PReifs » I eifief | 2

FIEQE Pt s
WA E 99%) ) o TR

= T CO:

T R T Rl "%*J s 1T EOEE ()

A= 2 i) {/[I_‘\ :
Na:HCO; COs -2H0 + CO, — NaHCO, — Na,(Os
* ’_FL?H Na;HCO; CO; -2H,0 gV ’E[

Y Searles Dry Lakebed <ﬁ~ TRONA t"f’
R IR F{I Py € ]%\EPRI VSRR > B CO. F B

R R (ELAH )

14 £% Trona-Argus BRRS BIE - [ 15 FUBPARETSIEE - [ 16 £h Searles Dry
Lake #9°" w¥{fi> 3 [l

i3 800 i« BEGR
MEA [R5 CO: P9 7714 [

[fi' 14 Trona-Argus Wl e i
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Soda Ash Process

@ Sesviss Valley Minarais Argus Facility
Recycls 02
coz _..—lm
E e8]
o [ropses
Moratvydmie Crystall I] Manahydrate slurry
E|~ ..
MSHM 1 Monohydrats Blesd Liguor
Waeatand
it e B A "
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E'ﬁﬁ?ﬁ‘%ﬁmﬁﬁﬂr ST SRR S FIRER] T S50ppm 0 =
450ppm 7+ IR = S RABEATR R e B < bR e VS SRR
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Dissolution Dispersion Isolation
1 Dense Plume 3 Towed Pipe 5§ COZ2 Lake
2 Droplet Flume 4 Dry lce

Deep Saline
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WELSRTRSE OB ST o [MERIEA VHET o FJRERC s SR
REHVE]] 2050 & TR 20~50%19 7 & [“BR (400~10,000 Gt) » [F 78 po
[ ChLE 18D -

& %ﬂ%ﬁ'ﬁfﬁ[fj%ﬁ%w;' E,J;Ff[m S(IFED
® [E[uH%
o TR (b (S Global Storage Potential
ED) e

- mus =R 9206LCO,
° A
P = I "i;_{/— | 45% of Emissions to 2050

o \ % ;[/ n-’? Ripes | ”
P e U ERH] 406Gt Co, - High degree of |

2% of Emissions to 2050 uncertainty

® PUETYHI vy F

| 400-10 000 Gt CO,

A

i TR | 20-50%of Emissions to 2050
Comparative potentials at storage costs of up to $20 €O,
[?'F’—‘,E'I%?ﬁ
[f;ﬁ‘ 18. EE?%@T?ULT%V?FWEI?LI(SOMW: [EA)
e u s i"33’l5$Ff SRS LA i B CCS g - SRS pspY
AR COpAFHRE PP el [ 55 COAP RIS A 9 3 e CCS P 1 (R

) S -
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P4, CCS Heisi% % (for power plant)

-, __
A Capture from flue gas 20 ~ 60
(0, transpotation per 100 km 8 ~ 11
(0, injection: Depleted reservoir 0.5~3
C0y injection: Aquifer (1,500m) 2~
T 30 ~ 78

Capture from flue gas 15 ~ 75

(0y transpotation 1 ~8

Pipeline/tanker/250 km

Geological storage 0.5~8
T& 16 ~ 91
Source | A: (1)2000i?ﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁlVﬁifﬁ
(2)2000 * S B Battelle Memorial Institute
B: IPCC Carbon Dioxide Capture and Storage (2005)
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Injection
interval

Ol prodqu\n‘
e T f

« Injection interval: 2’-m-thick,

mineralogically complex

Oligocene reworked fluvial

sandstone, porosity 24%,

Permeability 2.5 Darcys

« Steeply dipping 18 degrees

¢ 7m perforated zone

* Seals — numerous thick
shales, small fault block

¢ Depth 1,500 m

« Brine-rock system, no
hydrocarbons

¢ 150 bar, 53 degrees C,
supercritical CO,
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Frio Brine Pilot fiP
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Monitoring at Frio Pilot

injection well (1) Observation well (1) Determine the subsurface
. distribution of injected CO2 using
G Aauifer wells
as diverse monitoring technologies

Access tubes, gas sampling

Land
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