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NETL Overview

National Energy Technology Laboratory

 Only DOE national lab dedicated to fossil energy 

Fossil fuels provide 85% of U.S. energy supply

 One lab, five locations, one management structure

 ~1,200 Federal and support-contractor       

employees

 Research spans fundamental science                              

to technology demonstrations
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Lawyers Assigned to All Coal-fired Plants in Development
“We hope to clog up the system”

David Bookbinder, Sierra Club Chief Climate Counsel

David Crigger / Bristol (Va.) Herald Courier

OPPOSITION: Demonstrators march through Abington , Va., last month to protest a proposed coal-fired 

power plant. Legal clashes over coal are rivaling those over nuclear power decades ago.

―Global  warming has a new battleground: coal plants‖, LA Times - By Judy Pasternak, 

Los Angeles Times Staff Writer, April 14, 2008
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Require 135 GW by 2016

NERC Long Term Reliability Assessment 2007

―Areas of the most concern include WECC-Canada, California, Rocky Mountain States, New England, Texas, 
Southwest and the Midwest. The outlook improves somewhat when uncommitted resources — those resources still 
too early in the planning process to commit to providing energy — are included. Even with these uncommitted 
resources included, some areas remain a concern.‖

NERC LTRA 2007
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NERC Long Term Reliability Assessment 2007

―Areas of the most concern include WECC-Canada, California, Rocky Mountain States, New England, Texas, 
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too early in the planning process to commit to providing energy — are included. Even with these uncommitted 
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U.S. Peak Summer Generation Capacity:
NERC and AEO’08 Capacity Outlook

Capacity Growth Forecasts Vary Substantially Due to Assumptions for Annual 
Electricity Demand Growth Rates, GDP Growth, and Oil Price

- 41 GW oil and gas steam boilers

EIA, Annual Energy Outlook 2008 revision; NERC 2007 Long-Term Reliability Assessment

979 GW

+128 GW additional required to 
maintain capacity margins (NERC)

+7 GW by 2016 (EIA)
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U.S. Peak Summer Generation Capacity:
NERC and AEO’08 Capacity Outlook

Deficiency Equals Double All Coal-fired Plants in Development
Five Times Coal-fired Plants “Progressing”

EIA, Annual Energy Outlook 2008 revision; NERC 2007 Long-Term Reliability Assessment

979 GW +128 GW (NERC)

3X South Africa’s Total 
Electric Capacity
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Delays in Implementation

Past Capacity Coal-Fired
Announcements vs. Actual

Historically, actual capacity has been seen to be significantly less than proposed capacity.  For example, the 2002 report listed 36,161 MW 

of proposed capacity by the year 2007 when actually only 4,478 MW (12%) were constructed.

Source: 2007 data Global Energy Decisions – Velocity Suite (4/2/2008)
2002 – 2005 data – Previous NETL Tracking New Coal-Fired Power Plants Reports
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Current Coal-Fired Capacity Projects (quarterly change)

Status Listing Description

Under Construction Project is under construction.

Near Construction Project has been approved; majority or all permits are obtained.  Sponsor is 

contracting vendors and Engineering, Procurement and Construction 

(EPC) contractors.  Site preparation has begun.

Permitted In the permitting phase.  Two or more permits approved or fuel or power 

contracts have been negotiated.

Announced Early stages of development to filing for permits.  May include a feasibility 

study.

Progressing 

Projects

Uncertain 

Potential and 

Timing

Source: Global Energy Decisions – Velocity Suite

December Report data collected (12/31/2007); Current Report data collected (4/2/2008)

Number of Plants Capacity (MW)

General Status December 

2007 Report

Current 

Report
Net

Change
December 

2007 Report

Current 

Report
Net

Change

Under Construction 28 30 +2 14,885 16,984 +2,099

Near Construction 6 5 -1 1,859 1,437 -422

Permitted 13 12 -1 6,422 6,162 -260

SUB TOTAL 47 47 0 23,166 24,583
+1,417
(+6%)

Announced (early stages of 

development)
67 63 -4 42,394 40,363

-2,031
(-5%)

TOTAL 114 110 -4 65,560 64,946
-614

(-0.9%)
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Total Net Reductions 614 MW (-0.9%) for 1th Quarter 2008 

Wygen II

90 MW

Now Operational

95% of MWs removed represent 

―Announced‖ projects
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Net Capacity Changes (Removed or Added Opportunities)

1st Quarter 2008
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All Currently Proposed Generation

65 GW Coal Plants by Technology

Source: Global Energy Decisions – Velocity Suite (2/5/2008)
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EIA

AEO’08

All Currently Proposed Generation
Compared with EIA AEO’08 revised

Source: Global Energy Decisions – Velocity Suite (2/5/2008); EIA AEO’08, March 2008

EIA ―Wind‖ is all renewables

Net addition of +7 GW by 2016 after 

37 GW of coal, gas and oil retirements (EIA)
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Total Electricity Generation Growth Rates

AEO’08

1.7% / yr 

6 yr 1.1% / yr 

EIA

Electricity generation: EIA,19491994: Annual Energy Review 2006; 19952006: Electric Power Annual 2006; 20072030: 
Annual Energy Outlook 2008 revision; NERC 2007 Long-Term Reliability Assessment

2.2% / yr 
20 yr

1.5% / yr 

NERC

Forecast for Electricity Generation Growth Well Below Recent Averages
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Declining Growth in Long-Term Electricity Demand and U.S. GDP;
NERC Estimates Tied to Higher Growth Rate
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1.9%/yr 

growth

1.1%/yr 

growth

Reduction of 36 BkWh/year growth equates to reduced 
need for 4,900 MW of new generation each year (@ 85% c.f.)

1.5%/yr

1.6%/yr

NERC 

growth

AEO’08 revision 
2.4%/yr GDP

growth

AEO’05 3.1%/yr 
GDP growth

Reduced 2025 GDP

by $2.7 trillion (16%) 

(2006 dollars)

EIA Annual Energy Outlook 2008 revision; NERC 2007 Long-Term Reliability Assessment

Declining Total Electricity Generation Growth 
Rate Assumptions 
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Our Workforce and Skills Challenge

A Two-Decade Gap for Coal; Three Decades for Nuclear

EIA Annual Energy Outlook 2007 reference case and Annual Energy Review 
2006

Lost opportunity 

to transfer a 

generation of 

valuable 

experience
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Coal-Fired Development Activity vs. EIA AEO’08

Actual Installation Trend and EIA AEO’08 Reference Forecast Correspond;
A Significant Surplus of Developments Exists Above EIA’s Forecast Demand

EIA, Annual Energy Outlook 2008 revision; Global Energy Decisions – Velocity Suite 12/31/07

Trendline 5-year actual

Trendline

≈ 20 GW through 2016

AEO’08 reference case 

17.9 GW by 2016
Low forecasts for new capacity may not reflect 

sufficient market promise to attract new skilled 

human resources to the industry
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NERC Region – WECC
Subregion – Rocky Mountain Power Area (RMPA)
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Proposed 

Transmission Lines

Power Plants and Infrastructure of the RMPA 
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Proposed Capacity Additions
RMPA Subregion – 6,420 Megawatts

Proposed Plant Capacities by Fuel and Status*

Data Source:  Energy Velocity Suite, 4/2/2008 Query

4,610  (72%)

200  (3%) 320  (5%)

1,290  (20%)

*Does not include the proposed Sunflower Plants

Advanced Projects 

Capacities Total 1,810 MW
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0%

Coal-fired Generation Halted and 50% of Proposed Plants Proceed

RMPA Peak Summer Capacity Margins
Variation Based on Coal-fired Generation

All Currently Planned Developments Proceed

12%

0%
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0%

Coal-fired Generation Halted and 50% of Proposed Plants Proceed

RMPA Peak Summer Capacity Margins
Variation Based on Coal-fired Generation

12%
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0%

Coal-fired Generation Halted and 50% of Proposed Plants Proceed

RMPA Peak Summer Capacity Margins
Variation Based on Coal-fired Generation

12%



2828 Annual Energy Outlook 2001, 2002, 2003, 2004, 2005, 2006, 2007 and 2008 March revision reference cases

Increased Use of Natural Gas in Electricity Will Require LNG;
North American Natural Gas Supply for U.S. Trending Down
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(Including LNG)

AEO’08
no LNG

Gradual Decline to 20 Tcf without LNG
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U.S. LNG Imports
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Reduced Optimism for LNG, but . . . 
Only Source of Natural Gas Supply Growth for N. America

’05

’02

’03

’07

’01

’08

Annual Energy Outlook 2001, 2002, 2003, 2004, 2005, 2006, 2007, and 2008 revision, reference cases

- 3.8 Tcf

(-59%)
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Meantime, as Asian buyers grab more LNG

from the Atlantic basin, U.S. prices, though 

at 27-month highs, still look cheap.

Overall, U.S. imports of LNG have slid 

over the past nine months to a five-year 

low, and natural-gas inventories are 

running relatively low... if the U.S. is 

unable to attract LNG supply this summer, 

prices could spike up sharply within a few 

months if a hot summer were to reduce 

the ability to build a cushion of gas going 

into next winter.

WSJ On LNG (April 18, 2008)

Wall Street Journal, Surge in Natural-Gas Price Stoked by New Global Trade, Page1, April 18, 2008
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Can Natural Gas Supply Support a “Dash to Gas”?

2.3 Tcf

1.4 Tcf

Data source: E IA’s Annual Energy Outlook 2008 (rev.) and AEO2005.  Assumes that NG-fired combined cycle plants operating at 50% efficiency to fill generation gaps

Coal AEO’08

Nuclear AEO’08

Total generation AEO’05 

Oil and Natural Gas AEO’08

Renewable AEO’08

Generation from coal if no new 

plants are built

Total generation AEO’08

3.7 TCF of  Potential Natural Demand Growth with Declining North American Supply
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Effect of $30/t CO2 Tax and $14/MMBtu Natural Gas on 
Current Average Generating Costs, by Region

*East  = combination of RFC, NPCC, SERC, SPP, MRO, and FRCC

Source: Ventyx Energy Velocity database, 4/15/2008

Due to Natural Gas Price Impacts, Gas Intensive Regions Will See
Higher Real Electricity Cost Impact From Carbon Taxes

Cost/MWh
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$-

$20

$40

$60

$80

$100

$120

$140

NPCC FRCC WECC ERCOT SPP MRO EAST* SERC RFC

0%

20%

40%

60%

80%

100%

120%

140%

160%

180%

avg load cost cumulative % increase

+$30

+$55

%50 
Higher



3333

EPA Analysis of S.2191
Coal Production for Electricity

-762 MMst
-53%

Unconstrained on 

CO2 thru 2025?
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to - 5%
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CCSSources: EPA Greenhouse Gas Impacts of Expanded Renewable and Alternative Fuels Use EPA420-F-07-035, April 2007 
*Preliminary results from National Energy Technology Laboratory (NETL) 10% biomass by energy 

Percent Change in GHG Emissions

EPA, Office of Transportation and Air Quality, Paul Argyropoulos, Presentation to Cellulosic Ethanol Summit, October 2007

Sources: EPA Greenhouse Gas Impacts of Expanded Renewable and Alternative Fuels Use EPA420-F-07-035, April 2007
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Cequiv balances to atmosphere for F-T liquids 
OUT: photosynthesis (MPGs, soil&root C), electricity credit (2,852 tC/day)

IN: upstream emissions, vented at plant, fuels burned in vehicle,s (2,852 tC/day) 

accumulation in 
soil and root
1,022 tC/day

polygeneration 
plant

carbon storage
4,337 tC/day
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Source: Dr. Robert Williams, Princeton University
Used with Permission from Author

Carbon Balance CBTL Process w/MPG

Net Zero GHG Emissions with 22.6% MPG (HHV energy)

CO2: 6935 tc/d

In

CO2: 6935 tc/d

Out

Balance to 

Atmosphere

+ 2853 tc/d

Balance from 

Atmosphere

- 2853 tc/d

Source: Dr. Robert Williams, Princeton University
Used with Permission from Author
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Summary

 U.S. power generation industry is at a critical 
juncture, with social pressures and pending 
legislation demanding massive changes

 Competing demands for reliable, low-cost energy 
and climate change mitigation appear 
incongruent

 Uncertainty of regulatory outcomes and rising 
costs impact industry’s willingness to commit 
capital investment, endangering near-term 
production capacity

 The U.S. must foster new processes that address 
conflicting energy objectives simultaneously 

 Coal-based processes combined with biomass 
and CCS will offer attractive alternatives




