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Carbon Capture Retrofit and Storage

Carbon Capture Model

This work was funded by the U.S. DOE/NETL. Enegi
to gratefully acknowledge their support and guid

The Rationale
— 50% of the nation’s electric generation is fro

— The fate of coal-fired generation is uncert
world

— Overall goal is to develop cost/supp
sample of the nation’s fleet of CF

The Model

— Quantifies the cost and a
fleet of coal-fired powe

— Uses the NETL stu
Power Plants, (
and layout

— Models cos
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Modeling Mechanics
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Sources of Information
e GIS Data Sources
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Sources of Information
e GIS Data Sources
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Primary FGD

EPRI Study: Current Capital Cos
Effectiveness of Power Plant
Technologies (January 2010)

Wet and Dry FGD CAPE

CCM Methodology
— If No FGD then

e Assume new V
e Calculate W



Sulfur Polishi

o Sulfur Polishing used fc
FGD down to enviror

— Requires calcul:
SO, to be sc

e CAPEX cal
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 EPRI Study: Current Capite
Effectiveness of Power F
Technologies (Januar

e SCR CAPEX Functi

— If No SCR NO
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OPEX

Based on the scenarios In the
calculated as the sum of;:

$/tonne CO2
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Fixed (Labor) OPEX

y =2.9701e0003x

R2=0.9597

$/tonne CO2

$0.39
$0.39
$0.38
$0.38
$0.37
$0.37
$0.36
$0.36
$0.35

Feedstock (natural gas) OPEX
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Y =0.3398600001x

R2=0.2984

Variable (chemicals, waste, maintenance) OPEX

$/tonne CO2
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Parasitic Load Scaling
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Physical Size and Cost Scaling
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Construction Difficulty Factors

« Two types of Construction Difficulty Factors

— Retrofit component conflict: More difficult

e E.g., conflict building letdown turbines, scru
compression field

* Increase CAPEX by a scaled factor

— Results of proprietary FGD constr
CAPEX increases up to 200%

— A separate factor will be u
adjusted as a scenario

— EXisting structure confli
* E.g., Railroad or su

* Increase CAPEX
relative porti

e Retrofit com
>> existin
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o CCM Phasell

Graphical U

Main IAddersandMerndiveCost&mdueI

™ Update GIS Plants

™ Output GEM Sheet

— Model Updates and Outputs —————

™ Output On Location Sheet

— LCOE Calculator

% Use Ph | LCOE Calculator
" Use PSFM LCOE Calculator

=10lx|

~ Model Parameters

Query Nameplate Header Name: [Avg Net Nameplate Capacty MW

Query Heatrate Header Name:

Waxman-Markey Year:

I Modfy Pathsto Files

[Fully Loaded Tested Heat Rate BtukWh v | | &

i

;I Year Sample Choice

1999 - 2009
(Ten Year Average) ~ 2008

2009

™ Generation Cutoff
™ Retirement Cutoff

" Min Plant Nameplate
" Max Plant Nameplate

" Min Plant Heatrate

" Max Plant Heatrate

I~ Emissions Control
™ Federal Operators

Min Plant Generation Thres

[_LCOth’Mocmem it Path Variables (Files should be in Root Directory of CCM Model)

5 i Sndel Path X on Input

™ Incl. MUP Cost (""‘-Ge‘ Path: [C:\CCM\Model\ ame. |OnLoc CTS Costs s

— Sampling Parameters
— Sample Criteria — — Nameplate Option ——— [~ Heatrate Option —Generation Option —]  Min Unit N iate Threshold (MW): [Ar
¥ Nameplate Cutoff & Min Unit Nameplate " Min Unit Heatrate  Min Unit Gen MR e e s W
I Heatrate Cutoff " Max Unit Nameplate " Max Unit Heatrate ' -

Retirement Cutoff Minimum Year

hold (G

Emissions Control Option
[T SOXCortrol r

NOX Control

2025

— Scenano Case Parameters
CO2 Removal % (Low Case)

|90 Capacity Factor (Low Case)

B

CO2 Removal % (Medium Case) |90 Capacity Factor (Medium Case) |75

CO2 Removal % (High Case)

[80  Capacty Factor (High Case)

B

QOutput Units
" English Option (Ton)
(& Metric Option (Tonne)

Run Model

Location of Output |
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Adders and Alternative

o) CCM Phasell -10| x|
Main Mdasaﬂnanaﬁvew&maua|

—CAPEX Adders
. 3 ™ Include Water Availability CAPEX Adders
[ [ Water Availabilty Adders by NERC Sub
— Water Availabilty Adders by ubregion —
Low Medium Hd“ Plant Cost (S/kw) ITSW NERC Subreqion Cost Increase (%)
FGD (%): [ [s0  [200 AT A

Letdown Turbines (%): [ |50 200
Scrubbers and Absorbers (%): |25 |50 |
Cooling Towers (%): [ |50 |
Compressor (%): 5 |50 |

Rairoad Retroft/Plant Cost (%): [T Certral
Coal Pile Retrofit/Plant Cost (%):  [05 MISO
Conveyors Retroft/Plant Cost (%): [1 Gateway
Substation Retrofit/Plant Cost (%): [1 Detta

3| 8| 8

PJM
SE
I™ Use Attemative Cost Structure I Use Atemative Parastic Load
— Altemative Cost Structure Altemative Parasttic Load ERCOT
" Total CAPEX (%) W ’/F'a'asmc Load (%) IW FRCC
¢ Component CAPEX MRO
—Component Cost Modfiers NPCC - 1SO NE

—

Letdown Turbine CAPEX (%)

—

Separation and Compression CAPEX (%)

Scrubbers and Absorbers CAPEX (%)

m
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Addtional Cooling CAP
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—

Additional SOX Polishing CAPEX (%}
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Additional NOX CAPEX (%
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Scenario: 2 400

« A model run was per
with a generatic
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Constructi

Cumulative Component Conflict Cost Cumulative Structure Conflict Cost
Adder Distribution Adder Distribution

o Yes o Yes

H No H No




Scenario Carbc
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Scene
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Benefits/Uses

Tailor analyses to examine an operator’s portfolio
screening tool to assess the viability of retrofit

Analyze electric generation/carbon-mitigati
possible carbon-constrained world

— Cumulative frequency cost/supply cur
— Alternative CO, allowances

Assess the costs of individual u
including air emissions equi
Assess different alternativ
capture and storage sce

Model CFPP emissio
Transport rule

The Phase | Re

analyses/refshelf
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