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MISSION

Advancing energy options to
fuel our economy,
strengthen our security
and improve our
environment
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NETL FY 2010 Budget ($M)

‘ Apprlf)\g%ioation FY1l Request
FE Coal R&D 407.4 402.3
CCPI/FutureGen 643.0 0.0
FE Oil & Gas R&D 87.8 0.0
FE Program Direction 125.2 120.4
Plant & Capital Equip. 20.0 20.0
Envir. Restoration 9.9 9.9
FE Earmarks 36.9 0.0
EERE R&D 425.0 430.0
OE 81.0 97.0
Other-DOE 5.0 6.0
Non-DOE/WFO 29.0 25.0
NETL Total 1,870.2 1,110.6
PMC (Golden/NREL) 950.0 850.0
TOTAL 2,820.2 1,960.6
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Context

On April 13, 2010, representatives from EPRI and NETL
met at the Pittsburgh Marriott to discuss collaborations
between the two entities.

The purpose of this presentation is to share
iInformation with EPRI and look for ways to follow up.

NETL became interested in full life cycle analysis when
considering liquid fuels and biomass co-firing, will
soon publish LCA documents on power platforms.
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Life Cycle Assessment

Compilation and evaluation of the inputs, outputs and the
potential environmental impacts of a product or process
throughout its life cycle, from raw material acquisition to
the final disposal
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Why LCA? #1

A Upstream greenhouse gas emissions factors
(kg CO,e/MMbtu @ plant gate)

I Subbituminous coal
I Domestic crude oll
I Lignite coal

I Bituminous coal

I Imported crude oll

I Corn Stover

I Oil Sands, Canada
I Natural gas

I Switch Grass

I LNG (Trinidad)
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Coal has favorable
upstream GHG
emissions compared to
other fuels
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Why LCA? #3

A Life Cycle Analysis establishes a platform for talking
about embodied GHG emissions and trade impacts

I Heavy crudes versus enhanced oil recovery
I LNG versus shale gas

I Imported manufactured goods due to higher energy
prices
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Why Not LCA?

A Two of the non-intuitive things that LCA gets right
are not significant in fossil power pathways

I Cost of construction and decommissioning

I Nuances of allocating interventions among by-
products

A Differences between apples and oranges (farms and
coal mines) can get lost in the LCA structure, no way
to combine disparate interventions
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Five Baseload Power Plant Technologies
Evaluated with and without CCS

A Coal Cases
I Integrated Gasification Combined Cycle (IGCC)
I Super-Critical Pulverized Coal (SCPC)
I Existing Sub-Ciritical Pulverized Coal (EXPC)

A Natural Gas Cases
I Combined Cycle with Liquefied Gas (NGCC-LNG)
I Combined Cycle with Domestic (NGCC)
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Major Data Sources

A Power LCA Builds Upon the Following NETL Techno-
economic Analysis Studies:

I Cost and Performance Baseline for Fossil Energy
Plants; Volume | (Bituminous Coal and Natural Gas to
Electricity); May 2007

I Carbon Dioxide Capture from Existing Coal-Fired
Power Plants; November 2007
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Full Life Cycle and Combustion Only GHG
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Factors Driving the Difference Between
Combustion-only GHG Emissions and LCA

|IGCC/CCGase

Contribution
GWPSource to the delta Assumptions

CoalMine Methane 65.3% 360scfCHj/ton coal (lllinois No. 6)

Train Transport 13.1% 1,200 miles (Il to Mississippi), 328 BTUAwile

T&D Losses 6.8% 7% resistiveoss

CQ Storage Leaks 5.7% 1% over 100 years

CQ Pipeline Leaks 2.8% 0.5% per 100 miles

CoalMining 2.7% 33 kWh electricity per tooal mined

SE emissions 2 5% 4 transformers,690 lbs of fluid/transformer,
0.1% loss/year

Plant Const. & 1.0% Decommissioningmissions are 10% of

Decomm ' construction emissions
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LCAOs Expanded Boundary
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Coal Mining is a Critical Source of Emissions
In a CCS System
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Detail of lllinois No. 6 Coal Acquisition Processes
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