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1. Project Overview
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Total Project Budget ($MM) o' MITSUBISHI

m DOE Share
m Cost Share

Total: $16.6 M




Overall Project Objectives o' MITSUBISHI

A The heat integration was chosen for its ability to
provide:

V Increased plant efficiency,
V Mitigation of parasitic losses from a CO, capture system (CCS),
V Reduced water consumption and cooling water use, and

V Improvement in air quality system performance

A The heat integration included heat recovery for use in
the coal EGU Rankine cycle. The heat was sourced from:

V A pilot CO, capture facility and
V The coal EGU flue gas.



Objectives i to quantify the benefit of heat integration s MITSUBISHI
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Quantify ener Identify and/or . :
eﬁigency 2 resolve integration Quangtlef?]/ea}ﬂglllary
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\\ | - \{
Unit heat rate Effect on water Better ESP
improvement quality performance
Flue gas e(::r(())gi?)ﬂog’r Increased SO,
pressure drop pluggir’1g Hg, Se capture
Issues with Reduced water
high-sulfur flue consumption
gas and use
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Overall Project Schedule o' MITSUBISHI

Nov 2011 7 Mar 2013

AFEED and Target Cost Estimate «}

APermitting

Apr 20131 Apr 2015

AEngineering, Procurement, «}

Construction

May 20151 May 2017

AOperations
AField Testing Analysis «}




2. Background Technologies




Post-Combustion Carbon Capture System MITSUBISHI

HEAVY INDUSTRIES AMERICA, INC.

Coal-fired Power Station

NOx Dust SOx

SCR: Selective Catalytic NOx Removal
EP : Electrostatic Precipitator
FGD: Flue Gas Desulfurization CO.,-EOR / Storage CO2 Compressor
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KM CDR Process® MITSUBISHI
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Petra Nova Project Overview MITSUBISHI

AANRG Energy, JX Ni
capture facility on-budget and on-s ¢

P p n ¢ ocaompblustian earbano r | d
0 N

j—

NRG press release: http://investors.nrg.com/phoenix.zhtml?c=121544&p=irol-newsArticle&ID=2236424
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Conventional High Efficiency System o' MITSUBISHI

Hirono P/S Japan - 600MW

——— Water Loop Plume Abatement

—p Flue Gas
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High Efficiency System (HES) MITSUBISHI

B Commercially proven technology

- Installed & operated at ten coal-
fired units in Japan since 1997

- MHPSGs proprieta

exchanger
@ Benefits of HES e | s/ | +| TOMaLO P/S Japan -

- Removal improvement of stiom 700MW
hazardous air toxics B Heat Medium
(PM, SO, Hg, Se, etc.) , e T
across the ESP i i

- Reduction of makeup &
cooling water 275 (195

- AQCS (ESP, FGD & CCS) :
cost reduction U.S. Power station

- Reduction of total energy --_-_-_-_“'1.-_
penalty of CCS plant bobor | By FI,

- Potential to simplify ¢ A g
boiler/steam turbine cycles 300350F]  [185-209F | i 120F | S5

Commercial application of HES
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B Heat Integration System with HES

HES recovers waste heat from the
flue gas by incorporating a heat
extractor downstream of the air
heater

Recovered heat can be applied to
the boiler feed water, thereby
reducing the energy penalty of
CCS plant
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SO, Removal s MITSUBISHI

Operates downstream of the APH

Mechanism for removal of SO, from flue gas
ASO, (g) + H,0 (9) --> H,S0, (9)
AH,SO, (g) --> H,SO, (I)

AH,SO, (I) condenses on fly ash in flue gas and a protective layer of ash
on tube bundles

Flue Gas Cooler tube skin temperature < SO, dewpoint
AAlkaline species in fly ash (Ca, Na) neutralize H,SO,
ASilicates, etc. physically adsorb H,SO,



Corrosion Mitigation Mechanism 2'a MITSUBISHI
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. Example:
Carbon steel tubes in good Il | pust:9000-14000mgmm?
. 3 H2SO, = 30%98/22.4/0.8 = 164mg/Nm?
condition after 2 years of < DIS ratio = 55 1 85
operation In Japan. c
RO uézc-
8
< >
E 10 Plant firing
2.5% S fuel
-/

10 20 30 40 50 60 80 90 100
D/S ratio : Dust (mg/Nm?) / SO, as HS04 soln. (mg/Nm?)

..,,;,wm PARRREARYY Higher fly ash or dust loading in
L the flue gas can mitigate
corrosion rate.
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3. 25-MW Pilot Demonstration at
Plant Barry




Plant Barry 25-MW CCS Demonstration Plant  s% MITSUBISHI

T

" A Funded by industry consortium

“ A Eully integrated CO,
capture/compression

w , A Storage in Citronelle Dome

A Capamty 500 metric tons CO,/day




Process Flow of 25-MW Pilot Demonstration Plant
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