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Report on Costs of Clean Coal 

1. Introduction 

The purpose of this document is to report on the costs of clean coal technology in the 
context of the Illinois Power Agency’s 2012 Power Procurement Plan, released on 
September 28, 2011, for the period June 2012 through May 2017.  According to the 
Illinois Power Agency Act, a goal of the Illinois Power Agency is to develop electricity 
procurement plans to ensure adequate, reliable, affordable, efficient, and 
environmentally sustainable electric service at the lowest total cost over time.  In 
preparing the present report on costs of clean coal, a literature search was conducted to 
obtain the most reliable cost estimates applicable to clean coal facilities for the 2012 to 
2017 period.  Sources reviewed include the June 2010 Boston Pacific/MPR Associates 
report to the Illinois Commerce Commission providing a review of the facility cost report 
for the Taylorville Energy Center (TEC), the U.S. Energy Information Administration 
(EIA/DOE), “Levelized Cost of New Generation Resources in the Annual Energy 
Outlook 2011” (April 26, 2011), the Electric Power Research Institute (EPRI), “Program 
on Technology Innovation:  Integrated Generation Technology Options” report (June 
2011), and others.  A list of sources consulted is given in Appendix A. 

The main findings of the present report are: 

 Estimates of the levelized cost of electricity (LCOE) for clean coal show it to 
currently be one of the most expensive new generation technologies on the 
horizon.

 Further, because clean coal is still in the research and development stage, there 
is considerable uncertainty about its technological performance. 

 Further, there is no climate legislation in place for control of greenhouse gas 
emissions which would have the potential for raising the costs of alternatives to 
clean coal above clean coal costs.  When such legislation will be enacted, or if it 
will be enacted at all, is highly uncertain. 

2. Cost Estimates  

A literature study was conducted to obtain cost estimates for clean coal technology.
This section considers costs for two clean coal plants that have been discussed for 
Illinois and also presents a comparison of national estimates of costs of clean coal 
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generation with costs of other types of electricity generation.  Dr. George S. Tolley 
applied his independent expertise to the review and evaluation of the reported data. 

a. Currently Proposed Clean Coal Facilities in Illinois 

Two clean coal facilities are being discussed for Illinois, the Taylorville Energy Center 
(TEC) in Taylorville, Illinois, and FutureGen 2.0 in Meredosia, Illinois.  This subsection 
describes the technologies proposed for each facility and presents available estimated 
costs.

Taylorville Energy Center 

The TEC has a proposed hybrid design which includes an Integrated Gasification 
Combined Cycle (IGCC) plant with Carbon Capture and Sequestration (CCS), with 
plans to sell syngas in addition to generating electricity.  A facility cost report for the 
TEC was prepared by WorleyParsons in February 2010 and provided a site specific 
LCOE estimate of $150 dollars per megawatt hour.1

The Illinois Commerce Commission retained Boston Pacific/MPR Associates to review 
the WorleyParsons facility cost report.  After review, Boston Pacific/MPR Associates 
provided an estimated LCOE of $213 dollars per megawatt hour2 for the hybrid clean 
coal facility design.  In reviewing the original facility cost plan, Boston Pacific/MPR 
Associates noted the absence of several costs that would add to the LCOE estimate 
prepared by WorleyParsons.  These include carbon sequestration costs, transmission 
upgrades that would be required in both the PJM and Midwest ISO systems, and costs 
for an air separation plant for an oxygen supply to the coal gasifiers that would be 
required for syngas production operation.  Further, according to the Boston Pacific/MPR 
Associates report, the risk of plant cost construction overruns has been understated by 
the facility cost report.3

FutureGen 2.0 

FutureGen 2.0 is a public-private partnership research and development project with the 
U.S. Department of Energy that has gone through revisions over the past 8 years when 
the project was started.  Originally planned as an IGCC plant with CCS and hydrogen 
production, the project plan was restructured reportedly due to cost overruns associated 

1 Taylorville Energy Center Facility Cost Report, February 26, 2010, page 12, “The levelized cost of 
power in 2010$ for the 30-year term of the Sourcing Agreements is projected to be approximately 
$0.15/kWh.”

2  Equivalently, $0.213/kWh.  
3  Boston Pacific Company, Inc. and MPR Associates, Inc., “Review of the Taylorville Energy Center’s 

Facility Cost Report,” presented to the Illinois Commerce Commission, June 8, 2010, p. 20. 
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with the initial design.  FutureGen 2.0 is a revised plan with a new location and different 
technology using an existing coal-fired plant that would be retrofitted using oxy-
combustion technology and CSS.4  This highlights the difficulties of implementing new 
technologies and the changes that may be required.  We were unable to find LCOE 
estimates for FutureGen 2.0.  Moreover, a major purpose of the initiative is to be a 
technology demonstration and pilot facility.  However, without government support, it is 
expected that FutureGen 2.0 would have an LCOE estimate comparable to the LCOE 
estimates for advanced coal with CCS provided in Table 1.

b. Cost Estimates for Electricity Generation Alternatives 

This subsection presents LCOE estimates from three major sources enabling 
comparison between cost of clean coal and cost of other types of electricity generation.
The first source is Boston Pacific Company, Inc. and MPR Associates, Inc., “Task 6 
Report, A Comparison of Taylorville Electricity Costs with those of Other Generation 
Options and an Assessment of Taylorville’s Effect on Other Market Participants, 
presented to the Illinois Commerce Commission” dated June 2010.  The second source 
is the U.S. Energy Information Administration, “Levelized Cost of New Generation 
Resources in the Annual Energy Outlook 2011” (EIA AEO 2011), released April 26, 
2011.  The third source is the Electric Power Research Institute (EPRI 2011), “Program 
on Technology Innovation: Integrated Generation Technology Options” report, released 
June 2011.  LCOE estimates with rankings from most expensive to least expensive for 
each source are shown in Table 1. 

The June 2010 report by Boston Pacific/MPR Associates provides a comparison of 
LCOE estimates developed by Boston Pacific/MPR Associates for TEC and other 
generating technologies.  When LCOE estimates from Boston Pacific/MPR Associates 
are ranked, TEC with an LCOE of $213 has the highest baseload5 cost of generating 
electricity as shown in Table 1.  The only technology with a higher LCOE is solar 
photovoltaic which is not a baseload alternative.

According to EIA’s AEO 2011 report, clean coal plants coming online in 2016 are 
projected to have a LCOE of $136 dollars per megawatt hour.  When LCOE estimates 
from EIA’s AEO 2011 are ranked, clean coal has the highest baseload cost of 
generating electricity as shown in Table 1.

4   FutureGen Alliance Website, www.futuregenalliance.org, accessed September 25, 2011. 
5   Baseload capacity is commonly referred to as the power output of a power plant that can be     

continuously produced.  Baseload capacity is dispatchable, and thus is more reliable than non-baseload 
capacity.  
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EPRI’s 2011 report of generation technologies projects clean coal to have an average of 
approximately $95 dollars per megawatt hour for plants coming on line in 2025.  EPRI 
does not provide clean coal estimates before 2025.  When LCOE estimates from EPRI 
2011 are ranked, clean coal has the highest baseload cost of generating electricity as 
shown in Table 1.  

Estimates across sources vary due to differences in details of technological and 
economic parameters assumed.  However, even across sources, clean coal is 
consistently one of the most expensive sources of electricity generation. 
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Table 1. Levelized Cost Estimates ($/MWh)

U.S. EIA/DOE6

(2009$/MWh)
Electric Power Research

Institute7

(2010$/MWh)

Boston Pacific
Company, Inc. and

MPR Associates, Inc.8

(2010$/MWh)

Baseload

Advanced coal with CCS $137 $95 $213

Advanced nuclear $114 $82 $115

Advanced coal $110 $71 $147

Conventional coal $95 Not provided Not provided

Hydro $91 Not provided Not provided

Natural gas – CCC $65 $64 $157

Non Baseload

Solar – PV $211 $349 $420

Wind –on shore $96 $107 $105

6 U.S. Energy Information Administration, Annual Energy Outlook 2011, April 2011.  Estimates are for 
plants entering service by 2016; used average reported, rounded to nearest dollar.

7  Electric Power Research Institute, “Program on Technology Innovation:  Integrated Generation 
Technology Options,” June 2011; for plant technologies in service as of 2015 except advanced coal 
with CCS, which has a service date of 2025; used midpoint of range, rounded to nearest dollar; used 
advanced coal IGCC which has a higher cost than advanced coal PC – SC or advanced coal PC - 
USC. 

8  Boston Pacific Company, Inc. and MPR Associates, Inc., Task 6 Report, “A Comparison of Taylorville 
Electricity Costs with those of Other Generation Options and an Assessment of Taylorville’s Effect on 
Other Market Participants,” for Illinois Commerce Commission regarding Tenaska Taylorville LLC, June 
2010.  Estimates are for plants entering service between 2015 and 2017; used midpoint of range, 
rounded to nearest dollar; used single value base case for Tenaska Taylorville in advanced coal with 
CCS.
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3. Uncertainty Regarding Technology and Performance Costs of Clean Coal, 
Technology Still in Research and Development Stage 

In addition to requiring that procurement plans require sources of electricity to provide 
the lowest total cost over time, procurement plans must also provide electricity that is 
reliable and efficient.  While technological progress continues, it appears that clean coal 
technology is still in the research and development phase, with much uncertainty 
surrounding performance and costs.

In August 2011, the Department of Energy announced a $41 million investment in 
carbon capture technology development, stating that “Existing CO2 capture 
technologies are not efficient when considered in the context of large power plants.”9

The announcement continues “Current CO2 capture systems require large amounts of 
energy for their operation, resulting in decreased efficiency and reduced net power 
output when compared to plants operating without these technologies.” “The goal of this 
research is to reduce the energy penalty with carbon capture and sequestration 
technologies, thereby reducing costs and helping to move the technology closer to 
widespread use.”  This demonstrates that carbon capture technologies are still in the 
development stage. 

The Future Gen 2.0 plant is self-described as research and development oriented.  The 
FutureGen Alliance describes the plant under the FAQs section of its website in the 
following way in response to the question of what is different about the plant:  “Each 
component of the FutureGen project (i.e., the power plant, the pipeline, and the storage 
site) has been demonstrated individually at various scales.  What is new is the 
integration of these component pieces in a single project and learning how to efficiently 
operate the system.”10  Regarding the oxy-combustion technology from the plant 
website, “This project will also provide performance date, emissions data, and will 
establish operating and maintenance experience for future large-scale commercial 
projects.”11 These statements make it clear that clean coal technologies are still in the 
developmental stage and that reliable information does not exist on their costs or 
technical performance in an integrated system.  

9  U.S. Department of Energy, Fossil Techline, Press Release, “Department of Energy Announces $41 
Million Investment for Carbon Capture Development”, issued August 25, 2011. 
http://www.fossil.energy.gov/news/techlines/2011/11048-Carbon_Capture_Projects_Selected.html.  
Retrieved September 25, 2011. 

10  FutureGen Alliance website, FAQ section.  www.futuregenalliance.org/faqs.  Retrieved September 25,
2011. 

11  FutureGen Alliance website, Oxycombustion section, http://www.futuregenalliance.org/futuregen-2-0-
project/oxy-combustion.  Retrieved September 25, 2011. 
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4. No Regulatory Driver Now, and Not Clear When or If There Will Be a 
Regulatory Driver 

As stated in Section 1, climate legislation for controlling greenhouse gas emissions has 
not been enacted that would have the potential for raising the costs of alternatives to 
clean coal above clean coal costs.  Failed attempts to pass such legislation in the past 
few years, a changed national political situation less friendly to the environment, and 
shifting national priorities giving less emphasis to environmental goals are all suggestive 
of a diminished likelihood that measures importantly raising the cost of alternatives to 
clean coal relative to clean coal technologies are in the offing. 

In view of the currently high costs of clean coal, it is questionable whether climate 
controls measures, e.g., a tax on carbon, even if enacted, would be sufficiently great to 
raise the cost of alternatives to clean coal above the cost of clean coal. 

5. Conclusion 

In conclusion, RCF can find no reliable, credible source of LCOE projections that show 
procuring clean coal resources as proposed by the IPA to be a lowest cost option.
Further, much uncertainty currently exists regarding technological performance and 
costs for clean coal. 
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