Greenhouse Gas

Mitigation Options Database (G-MOD)
Database of Technology and Strategy Options for Mitigation of GHG Emissions

Nick Hutson, PhD

January 11, 2011
Presentation to Clean Air Act Advisory Committee (CAAAC)
Subcommittee on Permits/NSR/Toxics

/

G-MOD



Greenhouse Gas
Mitigation Options Database (G-MOD)

Database of Technology and Strategy Options for Mitigation of GHG Emissions

S0 STz G-MOD is a application developed by the
z o 9 U.S. EPA Office of Research & Development
%M\g National Risk Management Research Laboratory
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wEPA GHG Mitigation Options Database

United States
Environmental Protection
Agency

Information from literature,
vendors, government agencies,
states, others

The database will help answer the
following questions for key
technologies:

— What is the stage of development /
demonstration and availability?

— What are the projected utilization
costs?

— What are the ancillary impacts of
technology deployment?

e Water use, parasitic power load,

: solid waste generation, other
agencies, states,

foreign

governments) industry,
vendors.




Database Development

Stakeholders Workshop — April 2009

— Government (federal, state, local) —incl. EPA, DOE, USDA, etc.
— Technology providers / technology users

— Energy Efficiency experts

— Sector-specific experts

— etc.

Power (Utility) Specific Workshop — November 2009

— Government (federal, state, local) -incl. EPA, DOE, GAO, etc.
— Technology providers / technology users

— Industry experts and advocacy groups

— NGO:s, etc.

Database Development Team

— Eastern Research Group (ERG) / Andover Technology Partners
— University of North Carolina Institute for the Environment (UNC-IE) j’

— EPA ORD (with input from OAR/OAQPS)



Database Development

e Beta Version released for Review — April 2010
— Agency reviewers (ORD, OAR, Regional, etc.)
— Small external group coordinated by CAAAC GHG BACT working group
e State/local regulators
— Comments / Suggestions are being addressed now
— Current URL = http://ghg.ie.unc.edu:8080/GHGMDB/

* Version 1.0 released — November 2010
— Power (Utility) and Cement Sectors only

 Subsequent versions
— Additional industrial sectors (petroleum refineries, pulp & paper, iron & steel, etc.)
— Transportation / mobile sources
— Additional or refined information in the Power and Cement sectors %
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United States Environmental Protection Agency

Greenhouse Gas Mitigation Strategies Database
Search Application

Home Downloads Back

Welcome to the US EPA Greenhouse Gas (GHG) Mitigation Strategies Database (MSD). This database contains sector-based information on strategies and
control technologies for mitigation of GHG emissions.

Select a sector from below, and click Search

Sectars @ [Electric Utility/Power |~ Search

Cement
Electric Utility,/Power

Drop down menu to select
sector —

“Electric Utility/Power” or
“Cement”
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United States Environmental Protection Agency

Greenhouse Gas Mitigation Strategies Database
Search Application

Guided Search for Sector: Electric Utility/Power

» Define search parameters below, then click Search
# To select multiple values, hold down the Contrel button (Command on a Mac) while selecting values.

Search Reset

Mitigation Technique : Source Type :

all from Mitigation Technique
Chernical Looping CFB Boiler

all from Source Type

3
>

Mo Carbon Capture and Storage

Post Cormbustion - Chilled MH3

[

Cyclone Bailer

Photowoltaic

Qxy Fire - Air Separation Unit Geothermal

Cuey Fire - Ceramic Autothermal Recovery 1GCC

Oxy Fire - Mermbrane MECC 1
Post Cormbustion - Carbonate Other Boiler

Paost Cormbustion - Carbozyme Membrane PC Boiler

| £

Primary Fuel :

Facility Status :

All from Primary Fuel All from Fac
Biomass Existing
Coal TEw
Geothermal Fluid R etrofit
Matural Gas

Solar Insolation

wind

Stage of Development :

all from Stage of Development
commercial

concept
laboratory
mature
pilot
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United States Environmental Protection Agency

Greenhouse Gas Mitigation Strategies Database

Search Application

Downloads

Search Summary for Sector: Electric Utility/Power
Technologies found: 2
Properties and search values:

Mitigation Technique: Post Combustion - MEA

Source Type: All from Source Type

Primary Fuel: Coal

Facility Status: &ll from Facility Status

Stage of Development: All from Stage of Development

ick on the table column headers to €

\EwWs ¢ Summary ~ | | Change View

Back

Summary view — for search of a coal-
fired boiler with post-combustion
MEA carbon capture

additional table functionality

Repo aalooy Sector Facility Status Source Type and Type Subcaty Primary Fuel Mitigation Technigue
Report Mew Coal fired PC Boiler {Supercritical) with Post .., Electric Utility/Power Mlew PC Boiler, Supercritical Coal Paost Combustion - MEA
Report Mew Coal fired PC Boiler (Supercritical) with Post ... Electric Utility/Power e PC Boiler, Supercritical Coal Post Combustion - MEA
Report Mew Coal fired PC Boiler {(Ultrasupercritical) with ... Electric Utility/Power e PC Boiler, Ultrasupercritical Coal Post Combustion - MEA
Report FRetrofit Coal fired P Boiler (Subcritical) with Pos... Electric Utility/Power Retrofit PC Boiler, Subcritical Coal Paost Combustion - MEA
Report  Retrofit Coal fired PC Boiler (Subcritical) with Pos... Electric Utility/Power Retrofit FC Boiler, Subcritical Coal Paost Combustion - MEA B
Report Retrofit Coal fired PC Boiler (Suberitical) with Pos... Electric Utility/Power Retrofit PC Boiler, Subcritical Coal Post Combustion - MEA
Report  Retrofit Coal fired P Boiler (Subcritical) with Pos... Electric Utility/Power Retrofit PC Boiler, Subcritical Coal Post Combustion - MEA
Report Retrofit Coal fired PC Boiler (Supercritical) with P... Electric Utilitv/Power Retrofit PC Boiler, Supercritical Coal Post Combustion - MEA
v
Done @ Inkernet H 100% v
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United States Environmental Protection Agency
Greenhouse Gas Mitigation Strategies Database

Search Application

Home Downloads

Search Summary for Sector: Electric Utility/Power
Technologies found: 2
Properties and search values:

Mitigation Technique: Fost Combustion - MEA

Source Type: &l from Source Type

Primary Fuel: Coal

Facility Status: 4ll from Facility Status

Stage of Development: &ll from Stage of Development

Llsummmary

Surmmary
Rep Cost

Ernissions (English}
Emnissions (Metric)
BeDlrrargy

Waste and Life Cycle
Retrofit Coal fired PC Boilg
Retrofit Coal fired PC B

Repo Retrofit Coal fired

e additional table functicnalit

RepdCost Comparison (Enaglish) ¢ {Supgroritical) with Post ...
RepdCost Comparison (Metric) | (supbreritical) with Past ...
Repnr r{Utr@supercritical) with ...
niler {fubcritical) with Pos...
niler fSubcritical) with Pos..,
(Subcritical) with Pos...
er {Subcritical) with Pos...
Bailer {Supercritical) with P...

Back

Other available views
Summary

Cost comparison (English)
Cost comparison (metric)
Emissions (English)
Emissions (metric)
Energy

Waste and Life Cycle

Sector

Electric Utility/Fi
Electric Utility/Fl
Electric Utility/Fi
Electric Utility/F|
Electric Utility/Fi
Electric Utility/F
Electric Utility/F|

Electric Utility /Pawer R etrofit P Bailer, Supercritical Coal

Mitigation Technigue

Post Combustion - MEA
Post Cormbustion - MEA
Post Combustion - MEA
Post Combustion - MEA
Fost Combustion - ME&
Post Combustion - MEA
Post Combustion - MEA
Post Combustion - MEA

Stage of
laborato
pilot
pilat
pilot
pilot
pilot
pilot
pilat
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United States Environmental Protection Agency

Greenhouse Gas Mitigation Strategies Database
Search Application

Downloads

Search SummMegy for Sectg Wil Power
Technologies found: 2

Properties and search values:

Mitigation Technique: Fost Combustion - MEA
Source Type: &l from Source Type

The data can be downloaded into
Primary Fuel: Coal
Facilit?rstatus: All from Facility Status an MS Excel SpreadSheet

Stage of Development: &ll from Stage of Development

» Right-click on the table column headers to enable additional table functi

Yiews | Sumrmmary ~ | | Change View
Surmmary
ReEPt - et Sector Facility Status Source Type and Type Subcat| Primary Fuel Mitigation Technigue Stage of
RepdCost Comparison (Enalish}|F {Supercritical) with Post ... Electric Utility/Power Mew P Baoiler, Supercritical Coal Fost Combustion - MEA laborata
RepdCost Comparison (Metric) | (Supercritical) with Past ... Electric Utility/Pawer Mew PC Bailer, Supercritical Coal Post Combustion - MEA pilot

Ernissions (English}

R_Ep_Emissions (Metric) r {Ultrasupercritical) with ... Electric Utility/Power Mew P C Bailer, Ultrasupercritical Coal Faost Combustion - MEA pilat
R—Ep—Energy niler {Subcritical) with Pos... Electric Utility/Power Retrofit PC Boiler, Subcritical Coal Post Combustion - MEA pilot
Bepdwaste and Life Cycle niler (Subecritical) with Pos.., Electric Utility/Power Retrofit PC Boiler, Subcritical Coal Fost Combustion - MEA pilat
Report Retrofit Coal fired PiC Boiler (Suberitical) with Pos... Electric Utility/Power Retrofit P Boiler, Subcritical Coal Post Combustion - MEA pilot
Report Retrofit Coal fired PiC Boiler {Suberitical) with Pos... Electric Utility/Power Retrofit PC Boiler, Subcritical Coal Post Combustion - MEA pilot

Report Retrofit Coal fired PC Bailer (Supercritical) with P... Electric Utility/Power R etrofit P Bailer, Supercritical Coal Paost Cambustion - MEA pilat
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United States Environmental Protection Agency

Greenhouse Gas Mitigation Strategies Database
Search Application

Downloads

Search Summary for Sector: Electric Utility/Power
Technologies found: 2
Properties and search values:

Mitigation Technique: Post Combustion - MEA
Source Type: All from Source Type

Primary Fuel: Coal

Facility Status: &ll from Facility Status

Stage of Development: All from Stage of Deve

# Right-click on the table column headers to ena

Hyperlinked reports are available for

each technology

Vigws Change View

Ll summary bt

Refrofit Coal fired PC Bailer {Subcritical) with Pas...
Fefrofit Coal fired PC Bailer {Subecritical) with Pas...
grofit Coal fired PC Boiler {Subcritical) with Pos...
Rptrofit Coal fired PC Boiler {Suberitical) with Pos...
Petrofit Coal fired PC Boiler {Supercritical) with P...

Sectar
.. Electric Utility /Power
.. Electric Utility /Power
. Electric Utility/Power
Electric Utility/Power
Electric Utility/Power
Electric Utility/Power
Electric Utility/Power
Electric Utility/Power

Facility Status
T

Mew

Mew

Retrofit
Retrofit
Retrofit
Retrofit
Retrofit

Source Type and Type Subcaty Primary Fuel

PC Boiler, Supercritical

PC Boiler, Supercritical

PC Boiler, Ultrasupercritical
PC Boiler, Subcritical

FC Boiler, Subcritical

PC Boiler, Subcritical

PC Boiler, Subcritical

PC Boiler, Supercritical

Back

Mitigation Technigue

Coal Fost Combustion - MEA
Coal Post Combustion - MEA
Coal Post Combustion - MEA
Coal Post Combustion - MEA
Coal Past Combustion - MEA B
Coal Post Combustion - MEA
Coal Post Combustion - MEA
Coal Post Combustion - MEA

Dione
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Control Technology Report

MHame
New Coal fired PC Boder (Supercritical) with Post Comb - MEA

Description
Technic=al leralure described the ﬂtg-31l:l'1 EII-31Eg £ 35 "olows. It should be noted, that a IH{_;I'EE o JFII-!'IE]F[}' I&
generally expecied In cost and performance data. As & echmology moves aloryg the continuum of development fom
cancept through commencial maburity uncertaingy Improves

Mewr 328 MW Supercritical Biuminous Wall-Fired Pulverized Coal Boder, Air-Fired, with MEA
Carbon Capture and Siorage (CCS) for 80% CO2 Removal

Sector
Electric Utdity/Power

References
Technikz=al Irfamatian collecled “rom the Tol u:r.-.1rg SJZIJI'CE:E:I

» U5, Departrnent of Energy, "Carbon Dioxide Capiure from Flue Gas Using Dry Regenerabls
Sorbents”, Final Report, January 2008
EFR! and U.5. Depariment of Energy, "Evalustion of Innovative Fossil Fuel Power Plants with

Ci02 Removal”. Intzrim Report, December 2000

Life Cyele
Technical Ierature described the miigalian siralegles as folows. It should te noted, that a degras of uncerdainty Is
generally expected In cost and performance data. As a echrology moves aong the conlinuum of desvelapment fom
cancept thraugh commersial maturty undertaingy Impnoes

Carbon diowide transportation and sequestration technologies are commercially available oday
and will be more widely demonstrated over the next 10 -15 years. Inthe US, there are 25+ years
of expe rience fransporting and injecting CO2 into the desp subsurface. Whis this experience s
concentrated in the of and gas sector - existing CO2 pipelines and injection wells are used
primarity for enhanced oil and gas recovery - it provides a strong foundation and many of the
technobages needed for commercial-zcale Carbon Caplure and Storage (CCE). In the UE, the
Department of Energy leads effors io advance CCS through fundamental RED and Regional
Carbon Seguesiration Parnerships designed to build capacity and deploy demomsiration
projects.
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Contact Information

Nick Hutson

hutson.nick@epa.gov

(919) 541-2968
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