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Coal to Gas Conversion
A Few Thoughts

Scott Evans, Clean Air Engineering
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U.S. Utilities: Coal-Fired Generation Is 
Squeezed in the Vice of EPA Regulation; 
Who Wins and Who Loses? 

OCTOBER 2010 
 

SEE DISCLOSURE APPENDIX OF THIS REPORT FOR IMPORTANT DISCLOSURES AND ANALYST CERTIFICATIONS 
 

EPA emissions regulations will speed coal plant retirements, raise prices – and benefit survivors 

 

Under a court order to regulate hazardous air pollutants from coal-fired power plants by 
November 2011, EPA is readying tough new emissions standards for mercury and acid gases;  
the Clean Air Act requires that all coal plants comply by November 2014 

To control hazardous air pollutants, the Clean Air Act requires "maximum achievable control 
technology," a costly combination of emissions controls; for many older, smaller coal plants, the 
cost of these retrofits will be prohibitive, forcing widespread retirements by 2015 

We calculate that plants supplying 15% of U.S. coal-fired generation will cease operation; net of 
new coal plants coming on line, coal-fired generation could fall by 9% by 2015; utility demand 
for coal will drop commensurately; gas-fired generation, and utility demand for gas, will rise 

This loss of coal-fired capacity will raise prices for energy and capacity, benefiting competitive 
generators whose nuclear or EPA-compliant coal plants are unaffected: FirstEnergy (FE), Exelon 
(EXC), Constellation (CEG), Mirant (MIR), PPL (PPL), PSEG (PEG), and Allegheny (AYE) 

 



A few good
resources...

 

 
U.S. Utilities: Coal-Fired Generation Is Squeezed in the Vice of EPA Regulation; 
Who Wins and Who Loses? 

OCTOBER 2010  

SEE DISCLOSURE APPENDIX OF THIS REPORT FOR IMPORTANT DISCLOSURES AND ANALYST CERTIFICATIONS 

 

EPA emissions regulations will speed coal plant retirements, raise prices – and benefit survivors 

 

Under a court order to regulate hazardous air pollutants from coal-fired power plants by 

November 2011, EPA is readying tough new emissions standards for mercury and acid gases;  

the Clean Air Act requires that all coal plants comply by November 2014 
To control hazardous air pollutants, the Clean Air Act requires "maximum achievable control 

technology," a costly combination of emissions controls; for many older, smaller coal plants, the 

cost of these retrofits will be prohibitive, forcing widespread retirements by 2015 

We calculate that plants supplying 15% of U.S. coal-fired generation will cease operation; net of 

new coal plants coming on line, coal-fired generation could fall by 9% by 2015; utility demand 

for coal will drop commensurately; gas-fired generation, and utility demand for gas, will rise 

This loss of coal-fired capacity will raise prices for energy and capacity, benefiting competitive 

generators whose nuclear or EPA-compliant coal plants are unaffected: FirstEnergy (FE), Exelon 

(EXC), Constellation (CEG), Mirant (MIR), PPL (PPL), PSEG (PEG), and Allegheny (AYE) 

 

May 2012

Coal to Gas Switching:  
Are We Done Yet?

This report was prepared in part by an analysts employed by a Canadian affiliate, BMO Nesbitt 
Burns Inc., and who are not registered as research analysts under FINRA rules. For disclosure 
statements, including the Analyst’s Certification, please refer to the Appendix.
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Advantages of Natural Gas for New Generation

Suitability for small scale and 
modular construction

Substantially lower SO2, 
PM and CO2 emissions

Lower capital costs (half that of coal)

Quicker construction and 
commissioning (2-3 years vs 5-6 for coal)
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Why Switch?
POTENTIAL GAS COMMITTEE 

REPORTS UNPRECEDENTED 

INCREASE IN MAGNITUDE OF U.S. 

NATURAL GAS RESOURCE BASE





U.S. Shale Gas Plays







Coal vs NG Prices ($/mmBtu)



Increasing Competitiveness of 
Natural Gas by Coal Basin Type

Source: EIA and BMO Capital Markets



Coal and Gas Generation Mix by NERC Subzone



Coal to Gas Price Parity
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Utility MACT (MATS)
40 CFR 63 Subpart UUUUU

Cross-State Air Pollution Rule (CSAPR)
Currently stayed

New Source Performance Standard (NSPS) for 
Greenhouse Gas Emissions from Electric Utility 
Generating Units
40 CFR 60 Subpart TTTT (Proposed)

316(b) Cooling Water Intake regulations
Proposed - Final Expected Late July



National Ambient Air Quality Standard (NAAQS) 
for PM 2.5 - Expected Summer

Coal-Combustion Residuals (CCR) Rule
Proposed - Final Expected This Year

Regional Haze
SIPs and FIPs Finalized This Year
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Hundreds of GW of Existing Coal Units Facing 
Multiple Compliance Obligations by 2015

2015/
~2018 ~2018

2015

~2018

~2020

Retrofit Estimates



Installed vs Not Installed Controls



Coal-fired plants without controls...

40% are over 50 years old

80% are less than 200 MW

40% run less than 50% of the time

Source: Bernstein Report, 2010

50% are less than 50 MW
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Cost of a gas turbine peaker

Cost of a combined cycle plant

Cost of Fuel Switch to NG





States with Renewable Portfolio Standards
April 2012

Source: www.dsire.org







Coal use in Europe is up...

Low CO2 credit prices causing resurgance of coal use

7€/metric ton down 60% from 2011









Who’s Switching?



Dover Municipal 
Power Plant

18 MW Stoker

Modified for 8-15% 
Natural Gas Co-Firing

Complete and Operating



AEP Big Sandy

Will rebuild as a 640 
MW gas-fired boiler

Completion: 2016

Unit 1 260 MW
Wall-fired boiler



AEP Clinch River

Units 1 and 2
470 MW Total
Vertical Firing

Will be refueled with 
natural gas @ 422 MW

Completion: 2015



Xcel Black Dog Generating Station 

Units 3 and 4 - 259 MW - Wall Fired
Convert to 688 MW gas-fired
Completion: 2016



Xcel Riverside Station

Converted to gas in 2008
570 MW



Xcel Highbridge Station

Converted to gas in 2009
511 MW



AEP
Muskingum River Plant Unit 5

585 MW cell-fired

May be refueled with 
natural gas @ 510 MW

Completion: 2014



�

Penn State
West Campus Steam Plant

Units 2 and 3

Co-gen plant

4 coal-fired stoker 
boilers

110,000 pph steam 
each

Completion: 2014



US Capitol
Power Plant

In 2009 Congress 
directed the plant to 
switch from coal to 

natural gas

After some burner 
redesign, the plant 

now burns 88% NG
Planning on adding 

combined cycle unit



Madison Gas and Electric
Blount Street Station

Units 7, 8, 9
190 MW Total

Wall-fired

Completed 
transition to 100 
MW natural gas 

in 2010

Unclear as to 
changes made



We Energies Valley Station

Units 1-4
280 MW Total

Wall-fired

Announced in 2011

Limited details available



South Carolina 
Electric and Gas

Converting
Urquhart Unit 3 (2012)

Canadys Units 2 & 3 (2015)

McMeekin Units 1 & 2 (2015) 

Converting 5 Units
Retiring 6 Units

Urquhart Units 1 and 2 converted in 2001



Ontario Power
Thunder Bay Generating Station

2 Units
306 MW Total

First unit online 
with NG in 2014



Taylorville Energy Center

Taylorville Energy Center (TEC) is a proposed 716-megawatt 
(gross), 602-MW (net) coal-fed power plant using an advanced 
technology called Integrated Gasification Combined-Cycle 
(IGCC) with Carbon Capture and Storage (CCS) to make it 
among the cleanest power plants in the world. 



Permitting Issues



 “Although modified sources would not be subject 

to the 1,000 lb CO2/MWh standard for new 

sources, the EPA anticipates that modified 

sources would become subject to the 

requirements the EPA would promulgate at the 

appropriate time, for existing sources under 

111(d)” (p. 153).

GHG NSPS Proposal



N2O From SNCR and Urea
N2O GWP = 310

About 9% of NO is converted to N2O

 Source: Yang, W., et. al. “Nitrous oxide formation and emission in selective non-catalytic reduction process”, FRONTIERS OF ENERGY AND POWER ENGINEERING IN 
CHINA, Volume 1, Number 2 (2007)



N2O From SCR Catalyst

 Source: Lee, Y.H, et. al. “The Formation of N2O from NH3 -SCR Reaction over Commercial V2 O5 /TiO2 -Based Catalysts”, North American Catalysis Society Meeting, 2009

N2O GWP = 310



“This is the battleground...”

“The reason we care desperately and have 
adopted a policy of leaving no coal plant 

unopposed is because each of them is such a 
massive new source of air pollution and a 
particularly large source of global warming 

air pollution.”

Bruce Nilles, Sierra Club
Kansas City Star, April 11, 2006
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