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THE DEPARTMENT OF ENERGY’S FUTUREGEN
PROGRAM
TUESDAY, APRIL 15, 2008

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON ENERGY AND ENVIRONMENT,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
Washington, DC.
The Subcommittee met, pursuant to call, at 10:12 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Nick Lampson
[Chairman of the Subcommittee] presiding.

(1)
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3
HEARING CHARTER

SUBCOMMITTEE ON ENERGY AND ENVIRONMENT
COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

The Department of Energy’s
FutureGen Program
TUESDAY, APRIL 15, 2008
10:00 A.M.–12:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING
Purpose
On Tuesday, April 15, 2008, at 10:00 a.m. the House Committee on Science and
Technology, Subcommittee on Energy and Environment will hold a hearing entitled
‘‘The Department of Energy’s FutureGen Program.’’ The purpose of the hearing is to
gain a better understanding of the Department of Energy’s decision to restructure
its FutureGen program, the process through which the decisions to restructure were
made, and to obtain information about the impacts this revised approach to the
FutureGen initiative may have on carbon capture and sequestration technology development. This hearing is an opportunity to assess the potential of this programmatic shift to provide a cost-effective and timely path for development and
demonstration of carbon capture and sequestration technologies.
Witnesses
Panel I
Mr. Bud Albright, Under Secretary at the Department of Energy. Under Secretary
Albright will explain the process through which the Department made the decision
to revise FutureGen including a discussion of the specific factors that led to the restructuring decision. The Under Secretary will also outline the rationale for the restructured program and describe the plan for the restructured program including
timelines for the proposed activities.
Panel II
Mr. Paul Thompson, Senior Vice President, Energy Services, at E.On, LLC and
serves as the Chairman of the FutureGen Alliance Board. Mr. Thompson will describe the role of the FutureGen Alliance before and after the Department’s decision
to restructure the program. He will describe the impacts the Department’s decision
could have on the overall federal effort to develop and deploy carbon capture and
sequestration technologies.
Mr. Ben Yamagata, Executive Director, Coal Utilization Research Council. Mr.
Yamagata will discuss the role of the FutureGen program in a comprehensive federal research and development effort to develop and deploy carbon capture and sequestration technologies. He also will provide an assessment of the proposed restructured program’s potential to complement other federal research and development efforts on carbon capture and sequestration technologies including the Clean
Coal Power Initiative.
Mr. Jeffrey N. Phillips, Program Manager, Advanced Coal Generation Electric
Power Research Institute. Mr. Phillips will discuss the suitability of the revised program to overcome technical and financial challenges with the deployment of carbon
capture and sequestration technologies.
Background
In early 2003, the Department of Energy announced plans for the Federal Government to build a $1 billion pollution-free power plant known as the FutureGen Initiative. The venture was promoted as a near-zero emissions power plant intended to
combine electricity and hydrogen production. Under the original FutureGen program, the Department of Energy (DOE) would oversee a consortium of industrial
interests, now known as the FutureGen Alliance, which would manage the advanced
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4
275 megawatt power plant project that would also serve as a test bed for new technologies, including the capture and sequestration of carbon dioxide.
In the Department’s February 27, 2003 press release, Secretary Abraham stated
‘‘FutureGen will be one of the boldest steps our nation has taken toward a pollutionfree energy future. Knowledge from FutureGen will help turn coal from an environmentally challenging energy resource into an environmentally benign one. The prototype power plant will serve as a test bed for demonstrating the best technologies
the world has to offer.’’
There were three main components of the original FutureGen program. The program would be a state-of-the-art power plant that would turn coal into a hydrogenrich gas before combusting it in a turbine to produce electricity. This power plant
would serve as a prototype plant leading the way on development and demonstration of technology to capture carbon dioxide and sequester it in deep underground
geologic formations. In addition, there was an emphasis placed on the FutureGen
initiative serving as model hydrogen-production facility for the Administration’s initiative to advance the production of fleets of hydrogen-fueled vehicles. FutureGen
also was intended to serve as a test bed for cleaner coal technologies in terms of
emissions and for development of operational efficiencies.
As late as November 30, 2007, the Department was preparing to go forward with
the original FutureGen program. In his letter to Representative Johnson (IL), Secretary Bodman stated that DOE was ‘‘diligently working to complete the process
and issue the Record of Decision in a timeframe that supports FutureGen site selection by the end of December 2007.’’
On January 30, 2008 the Department of Energy announced a major restructuring
of the FutureGen program. Under the new program, DOE will no longer build a
small-scale clean coal power plant that can test CCS technologies and provide for
the demonstration of an integrated carbon capture and sequestration system. Instead, the Department plans to capitalize on industry’s investment in IGCC clean
coal power plants by providing funding for the CCS component of the IGCC power
plants. Under the revised program, the Department proposes to partner with companies with plans to build Integrated Gasification Combined Cycle (IGCC) clean coal
power plants by providing funding for the addition of carbon capture and sequestration technologies (CCS) to these plants.
On January 30, 2008 DOE issued a Request for Information (RFI) on its new path
forward to demonstrate advanced technology for electricity production from coal
with a March 3, 2008 deadline for public comments. DOE anticipates evaluating the
comments on the RFI, issuing a solicitation, and selecting projects by December
2008 or no later than January 2009.
Issues Raised by the Restructuring Plan
Concerns have been raised by Members of Congress and by some in the electric
power industry about both the process by which DOE made this decision and the
restructured program’s suitability for facilitating timely demonstration and deployment of integrated carbon capture and sequestration systems.
The recent FutureGen announcement takes the program in a dramatically different direction. According to DOE, the primary reason for the abrupt change in the
FutureGen program is the escalation in the estimated costs for the program. The
Administration also cites the increased potential for the adoption of carbon dioxide
regulation in the near future and the implementation by several states of a requirement for permitting construction of new coal plants to include addition of CCS or
the ability to add these technologies in the near future. The Administration suggests
the restructured approach will better maximize opportunities for innovation and the
private sector’s investment in new coal plants.
Initial estimates indicated that FutureGen would cost approximately $1 billion.
The Department’s more recent cost estimates anticipate a cost of $1.8 billion. Initially, the cost-share arrangement for the program was 80 percent federal and 20
percent non-federal. That arrangement was adjusted later to a cost-share arrangement of 74 percent federal and 26 percent non-federal. To date, approximately $174
million has been appropriated for the original FutureGen Initiative, and the 2009
budget request includes $156 million for FutureGen.
DOE believes the restructured program will deliver more progress for less than
the cost of the original FutureGen program. However there are remaining questions
about whether the funding levels for the proposed program are sufficient to fund
a robust technology demonstration program. There is also concern that the process
of revising the FutureGen program will further delay the demonstration of CCS
technologies.
The Department states in its Request for Information (RFI) that ‘‘DOE will contribute not more than incremental cost associated with CCS technology for the sin-
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gle power train. Approximately 90 percent CO2 capture and sequestration for the
integrated power train will be required.’’ There is concern that the 90 percent capture requirement will deter industry from participating because the turbine technology to achieve that goal needs further testing. In addition, there are questions
about the ability of the Department to conduct multiple projects given the estimated
costs for making the necessary design modifications to the proposed commercial
IGCC power plants.
The Department has several other clean coal programs that are working on CCS
technologies. It is still unclear how the revised FutureGen program will support and
complement the Clean Coal Power Initiative and the Carbon Sequestration Partnerships program to ensure a path forward to full-scale demonstration and deployment
of integrated carbon capture and sequestration systems.
Timeline of Events at the End of 2007 to Beginning of 2008
May 25, 2007: Department of Energy issued its draft Environment Impact Statement for the FutureGen Project.
November 9, 2007: Department of Energy announces the completion of its Final Environmental Impact Statement (EIS) for the FutureGen Project. The EIS evaluated
four potential sites to host the project: Mattoon, IL; Tuscola, IL; Jewett, TX; and
Odessa, TX and it preliminarily found that all of these sites were acceptable locations for the FutureGen project.
November 30, 2007: Secretary Bodman sends letter to Representative Johnson stating the Department is diligently working to complete the EIS process and issue the
Record of Decision on a schedule that permits the FutureGen site selection by the
end of December 2007.
December 6, 2007: The Chief Executive Officer of the FutureGen Alliance writes to
Under Secretary Albright in response to the Department’s proposed cost-share
amendment to the FutureGen Cooperative Agreement between DOE and the Alliance. The amendment sought review of the Federal Government’s financial risk
with the FutureGen project. The letter also informed the Department of its intention to make a site selection on December 18, 2007.
December 11, 2007: The Acting Principal Deputy Assistant Secretary of the Office
of Fossil Energy responds to the December 6th letter stating the December 18, 2007
announcement of the site selection is inadvisable.
December 18, 2007: The Alliance announces Mattoon, IL as the final site for the
FutureGen Project.
January 10, 2008: Alliance Chief Executive Officer writes to Under Secretary
Albright proposing a new approach to financing FutureGen.
January 22, 2008: Acting Principal Deputy Assistant Secretary writes to Alliance
CEO underscoring its commitment to its earlier proposal which would require the
Alliance to bear an equal share of the project cost increases beyond the current cost
estimate.
January 24, 2008: Alliance CEO writes to Under Secretary Albright offering to meet
again to further discuss a detailed path forward to finance FutureGen and stating
the willingness of the Alliance to boost its cost-share for costs above the $1.8 billion
from 26 percent to 50 percent.
January 30, 2008: Under Secretary Albright writes to Mr. Thompson, Chairman of
the Alliance Board expressing its concern about the uncertainty of federal expenditures for the FutureGen Initiative and announcing that the Department does not
intent to approve a Continuation Application beyond the current budget period
which expires June 15, 2008. The letter also stated that the Department would restructure the FutureGen program.
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Chairman LAMPSON. This hearing will come to order. Everyone,
a good morning and welcome to today’s hearing on the Department
of Energy’s decision to undertake a major restructuring of its key
climate change technology initiative, FutureGen Project.
Climate change is a tremendous environmental challenge, and if
we are to meet this challenge, new low-to-no emission technologies
are absolutely necessary. Our ability to rely on coal to produce electricity depends upon the successful development and deployment of
carbon capture and sequestration systems. For the last five years
the Administration has told us that FutureGen was the key project
that would move coal-fired electricity production forward. But now
they are telling us we must go in a new direction.
I have several concerns about the Department’s revision of the
FutureGen Program.
High profile, costly, multi-year technology development efforts
should not be started and stopped without careful analysis of costs
and technological feasibility. I am not convinced that those analyses have been done. Programs should also not undergo this level
of revision without consultation between Congress and the Administration.
This process does not represent the type of partnership between
the legislative and executive branches of this government or between the government and industry that is needed to accomplish
a technological shift of this complexity. We simply must do better.
I am sure there were some Members who questioned the feasibility of the original project when it was first rolled out by the Administration in their fiscal year 2004 budget proposal. Congress
supported this program convinced by the Administration’s support
of it and because of the importance of demonstrating the ability to
utilize coal in a manner that does not further jeopardize our climate system.
Five years and about $176 million later the Department of Energy abruptly announces it is abandoning this project and embarks
on a new program under the old name.
I need to understand the analyses that support this decision. The
Department told us the original FutureGen was the best approach.
Now it is not. Before we begin to take yet another approach, we
need something more substantive than the current request information, request for information.
I am aware of the Department’s concerns about the escalating
cost estimate for this program. Apparently the Department and the
industrial alliance managing the project were working cooperatively to advise, to devise an acceptable funding approach for the
FutureGen Program as late as last December.
However, the costs are going up for all energy projects, and we
all know that large projects suffer from this problem. I am not convinced that the new program will cost less and achieve more as the
Administration claims. The same factors that were driving up the
costs of the FutureGen Program will apply to the new program as
well. And we all know that time is money, and at a minimum the
decision to restructure this program will result in a delay in the
CCS technology development of several years.
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7
I look forward to hearing more about the Department’s rationale
for restructuring FutureGen. I want to understand how this new
program fits with the other ongoing clean coal programs at DOE.
And finally, I want some assurance that we have a comprehensive federal effort in partnership with industry on carbon capture
and sequestration that can deliver the cost-effective technological
breakthroughs that we need to generate electricity with coal without degrading the climate.
[The prepared statement of Chairman Lampson follows:]
PREPARED STATEMENT OF CHAIRMAN NICK LAMPSON
Good morning and welcome to today’s hearing on the Department of Energy’s decision to undertake a major restructuring of its key climate change technology initiative—the FutureGen program.
Climate change is a tremendous environmental challenge. If we are to meet this
challenge, new low- to no-emission technologies are absolutely necessary. Our ability
to rely upon coal to produce electricity depends upon the successful development and
deployment of carbon capture and sequestration systems. For the last five years, the
Administration has told us that FutureGen was the key project that would move
coal-fired electricity production forward. But now they are telling us we must go in
a new direction.
I have several concerns about the Department’s revision of the FutureGen program.
High profile, costly, multi-year technology development efforts should not be started and stopped without careful analysis of costs and technological feasibility. I am
not convinced those analyses have been done. Programs should also not undergo this
level of revision without consultation between Congress and the Administration.
This process does not represent the type of partnership between the legislative
and executive branches of this government or between the government and industry
that is needed to accomplish a technological shift of this complexity. We simply
must do better.
I’m sure there were some Members who questioned the feasibility of the original
project when it was first rolled out by the Administration with their FY 2004 budget
proposal. Congress supported this program convinced by the Administration’s support of it and because of the importance of demonstrating the ability to utilize coal
in a manner that does not further jeopardize our climate system.
Five years and about $176 million dollars later, the Department of Energy abruptly announces it is abandoning this project and embarks on a new program under
the old name.
I need to understand the analyses that support this decision. The Department told
us the original FutureGen was the best approach. Now it is not. Before we begin
to take yet another approach, we need something more substantive than the current
Request for Information.
I am aware of the Department’s concerns about the escalating cost estimate for
this program. Apparently, the Department and the industrial Alliance managing the
project were working cooperatively to devise an acceptable funding approach for the
FutureGen program as late as last December.
However, the costs are going up for all energy projects, and we all know that large
projects suffer from this problem. I am not convinced that the new program will cost
less and achieve more as the Administration claims. The same factors that were
driving up the costs of the FutureGen program will apply to the new program as
well. And we all know that time is money—and at a minimum the decision to restructure this program will result in a delay in CCS technology development of several years.
I look forward to hearing more about the Department’s rationale for restructuring
FutureGen. I want to understand how this new program fits with the other ongoing
clean coal programs at DOE.
And finally, I want some assurance that we have a comprehensive federal effort
in partnership with industry on carbon capture and sequestration that can deliver
the cost-effective technological breakthroughs that we need to generate electricity
with coal without degrading the climate.

Chairman LAMPSON. At this time, I would like to yield to my distinguished colleague from South Carolina, our Ranking Member,
Mr. Inglis, for an opening statement.
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Mr. INGLIS. Thank you, Mr. Chairman.
You know, in South Carolina right now Duke Energy faces a dilemma. They would like to be producing energy free of CO2 emissions, but because of the extensive licensing hurdles of nuclear and
the high costs of wind and solar, Duke has been forced to meet increased energy demand by building coal-powered plants. Perhaps if
we had clean coal and carbon capture technologies readily available
and affordable, companies like Duke would be able to meet growing
energy demand with coal and without emissions.
We are using lots of coal. We need to focus on ways to make that
consumption cleaner and more efficient. And that is what clean
coal and carbon capture and sequestration technologies are all
about.
We need these technologies to be affordable and attractive to
U.S. and global industry alike. America can lead the way with
technological innovation that can be easily integrated into existing
coal plants worldwide.
The Department of Energy’s decision to restructure the
FutureGen Program raises questions about how our nation will
maintain our leadership toward clean coal technologies. Without
the research that was planned to begin at the FutureGen site or
the construction of a joint IGCC and carbon capture facility, I am
interested to know how DOE will encourage the many benefits of
clean coal and carbon capture and sequestration technologies.
The future of renewable energy promises an end to our dependence on fossil fuels like oil and coal. But for today, we must work
to make sure that our coal consumption is as emission free and energy efficient as possible, bringing benefits to both industry and the
environment.
Thank you, Mr. Chairman, for holding this hearing, and I look
forward to hearing from our witnesses, especially our distinguished
first witness, the gentleman from South Carolina.
[The prepared statement of Mr. Inglis follows:]
PREPARED STATEMENT OF REPRESENTATIVE BOB INGLIS
Thank you for holding this hearing, Mr. Chairman.
Duke Energy faces a dilemma in South Carolina. They would like to be producing
energy free of CO2 emissions, but because of the extensive licensing hurdles of nuclear, and the high costs of wind and solar power, Duke has been forced to meet
increased energy demand by building coal-powered plants. Perhaps if we had clean
coal and carbon capture technologies readily available and affordable, companies
like Duke would be able to meet growing energy demand with coal and without
emissions.
We’re using lots of coal. We need to focus on ways to make that consumption
cleaner and more efficient. And that’s what clean coal and carbon capture and sequestration technologies are all about.
We need these technologies to be affordable and attractive to U.S. and global industry alike. America can lead the way with technological innovation that can be
easily integrated into existing coal plants worldwide.
The Department of Energy’s decision to restructure the FutureGen program raises
questions about how our nation will maintain our leadership toward clean coal technologies. Without the research that was planned to begin at the FutureGen site, or
the construction of a joint IGCC and carbon capture facility, I’m interested to know
how DOE will encourage the many benefits of clean coal and carbon capture and
sequestration technologies.
The future of renewable energy promises an end to our dependence on fossil fuels
like oil and coal. But for today, we must work to make sure that our coal consumption is as emission-free and energy efficient as possible, bringing benefits to both
industry and the environment.
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Thank you again for holding this hearing, Mr. Chairman, and I look forward to
hearing from our witnesses.

Chairman LAMPSON. Thank you, Mr. Inglis.
We are honored to have the distinguished Chairman of the full
Science Committee here with us this morning, Mr. Bart Gordon.
Mr. Gordon, you are recognized for five minutes.
Chairman GORDON. Thank you, Chairman Lampson, and good
morning to everyone. I am very pleased that the Energy and Environmental Subcommittee is holding this hearing today to receive
testimony on the Department of Energy’s major restructuring of its
centerpiece climate change program, FutureGen.
This committee worked diligently and carefully to include increased authorization levels for a comprehensive carbon capture
and sequestration program.
We are well aware that implementing such a comprehensive carbon capture and storage system for the Nation is vastly complicated. Until less than three months ago FutureGen was a significant part of the Federal Government’s research, development, and
demonstration effort toward full-scale operation of a near-zero
emissions coal-based power plant.
Most of us in this room recognize that the January announcement to restructure FutureGen takes the program in a dramatically different direction. I think it is unfortunate that the Department chose to make this sudden shift in the FutureGen Program
with no Congressional consultation, or for that matter, it seems
with no consultation anywhere, including its partners that had put
up millions of dollars.
Beyond that, I am very concerned about the effectiveness of the
new program. Over the last five years we appropriated nearly $175
million for the original FutureGen Program. In a pay-as-you-go
world, I would like to know that we didn’t throw that money away.
I am very concerned that this major revision of the FutureGen
will delay our development of these technologies, which, in my
opinion, would be terribly unwise.
Climate change is one of the most urgent environmental challenges we face today. The answers to these global problems are not
easy, and the technology solutions will not come cheaply.
We cannot afford to take any steps backwards in our federal initiatives to address the change or the challenge of climate change.
So I look forward to the testimony of our witnesses today so that
I can better understand the rationale behind this major revision of
the FutureGen Program and its new approach to FutureGen puts
us on the best path to accelerate the development of carbon capture
and sequestration technologies.
I want to especially welcome my friend from a variety of different
lives and past histories, Under Secretary Bud Albright. I am glad
you are here for at least my intention is this is not an effort to play
a gotcha game. Quite frankly, I don’t think you were there long
enough to screw this up. So you inherited a mess, even though it
was poorly handled, I think that the plate was or the table was set
before you got there.
But what I would like to know is—and I think the Department
owes the taxpayers, as well as its partners, an explanation—what
is this new plan? We have heard, you know, a little bit of conversa-
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tion about it. What is its cost, what is its framework, and why is
this going to be better? I think this is a good opportunity to get on
the record and talk with some of your partners here in Congress
about this new direction. We would like to know. So thank you for
being with us today.
[The prepared statement of Chairman Gordon follows:]
PREPARED STATEMENT OF CHAIRMAN BART GORDON
Good Morning.
Thank you Chairman Lampson. I am very pleased that the Energy and Environment Subcommittee is holding this hearing today to receive testimony on the Department of Energy’s major restructuring of its centerpiece climate change program,
FutureGen.
This committee worked diligently and carefully to include increased authorization
levels for a comprehensive carbon capture and sequestration program.
We are well aware that implementing such a comprehensive carbon capture and
storage system for the Nation is vastly complicated. Until less than three months
ago, FutureGen was a significant part of the Federal Government’s research, development and demonstration effort toward full-scale operation of a near-zero emissions coal-based power plant.
Most of us in this room recognize that the January announcement to restructure
FutureGen takes the program in a dramatically different direction. I think it is unfortunate that the Department chose to make this sudden shift in the FutureGen
program with no Congressional consultation.
Beyond that, I am very concerned about the effectiveness of the new program.
Over the last five years, we appropriated nearly $175 million dollars for the original
FutureGen program. In a pay-as-you-go world, I would like to know that we didn’t
throw that money away.
The direction for FutureGen must be one that accomplishes the goal of full-scale
demonstration of carbon capture and sequestration technologies in a cost-effect and
rapid timeframe.
I am very concerned that this major revision of FutureGen will delay our development of these technologies which in my opinion is terribly unwise.
Climate change is one of the most urgent environmental challenges we face today.
The answers to this global problem are not easy and the technology solutions will
not come cheaply.
I believe that investment in advanced technologies such as renewables, increased
energy efficiency, and carbon sequestration are integral pieces in reducing our
greenhouse gas emissions.
We cannot afford to take any steps backwards in our federal initiatives to address
the challenge of climate change.
I look forward to the testimony of our witnesses today so that I can better understand the rationale behind this major revision of the FutureGen program and if this
new approach to FutureGen puts us on the best path to accelerate the development
of carbon capture and sequestration technologies.

Chairman LAMPSON. Thank you, Mr. Chairman.
I would ask unanimous consent that all additional opening statements submitted by the Subcommittee Members be included in the
record. Without objection so ordered.
[The prepared statement of Mr. Costello follows:]
PREPARED STATEMENT OF REPRESENTATIVE JERRY F. COSTELLO
Mr. Chairman, I appreciate the Subcommittee looking into this issue, as the
FutureGen project has been one that I’ve worked on very closely over the past five
years.
The day after the President announced the FutureGen Clean Coal Initiative in
his 2003 State of the Union address, I was on the phone with the Department of
Energy (DOE), working to get the project off the ground. After five years of work
in which a non-profit Alliance was formed, the terms of a Cooperative Agreement
were negotiated, an Environmental Impact Study was completed, and a final site
selection in Mattoon, Illinois was made, you can imagine how disappointed I was
to learn that the DOE had scrapped the FutureGen project in favor of a ‘‘re-scoped’’
plan. After reviewing DOE’s plans for a restructured FutureGen, I fail to see the
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advantages, and instead see delays, wasted taxpayer money, and poor stewardship
of a potentially ground-breaking project.
Moreover, I still have not heard valid justification for this decision—Secretary
Bodman has stated in previous Congressional testimony that cost over-runs were
not the problem, and that inflation, a factor that affects all construction projects,
was the cause of any cost increases, not mismanagement. Despite the Alliances’ willingness to negotiate, DOE took issue with the financing proposal submitted to address DOE concerns, one that used tools commonly found in DOE-partnered energy
projects to help ensure success.
Finally, DOE has claimed technological advancements made since the project was
first introduced have rendered the originally-envisioned FutureGen project inappropriate. The new ‘‘re-structured’’ project, which relies only on the installation and operation of CCS on commercial-scale IGCC projects instead of creating a prototypical
$1.3 billion research and development facility, strikes me as falling far short of our
initial goals.
I look forward to hearing testimony today, because despite Congressional testimony on this issue and multiple meetings with DOE, the facts do not add-up. The
progress that was reached for five years before the plug was pulled on this project
was real, and it was promising. A matter of weeks separates the date of a letter
to members of the IL delegation indicating DOE’s commitment to the project and
the date Secretary Bodman announced he was ‘‘restructuring’’ it. I want to know
when discussions began to end FutureGen and I want to know why. Thank you, Mr.
Chairman.

Chairman LAMPSON. I recognize Mr. Costello for a unanimous
consent.
Mr. COSTELLO. Mr. Chairman, Thank you.
Mr. Chairman. I would ask unanimous consent that two of our
colleagues, Mr. John Shimkus from Illinois and Tim Johnson from
Illinois, be allowed to participate, sit with the Subcommittee, and
ask questions of the witnesses.
Chairman LAMPSON. Without objection, so ordered.
Join us.
It is my pleasure to introduce our first witness this afternoon.
Mr. Bud Albright is the Under Secretary of Energy at the Department of Energy. Mr. Albright will have five—you will have five
minutes for your spoken testimony. Your full written testimony will
be included in the record for the hearing. When you have completed your testimony, we will begin with questions. Each Member
will have five minutes to ask questions.
And you may begin.

Panel I:
STATEMENT OF MR. CLARENCE H. ‘‘BUD’’ ALBRIGHT, JR.,
UNDER SECRETARY OF ENERGY, U.S. DEPARTMENT OF ENERGY

Mr. ALBRIGHT. Thank you, Mr. Chairman, Congressman Inglis,
Members of the Subcommittee. Good morning, and thank you for
the opportunity to be here and to testify. Thank you for the reference to South Carolina, which I am a proud native.
I am very glad to be here today to have a chance to explain the
rationale behind the Department of Energy’s decision to restructure our program to successfully demonstrate carbon capture and
storage technology on a commercial scale commonly known as
FutureGen.
Coal, the most abundant, lowest priced fossil fuel in the United
States is a critical strategic national energy security resource. Our
recoverable reserves are projected to last more than 200 years at

VerDate 11-MAY-2000

14:04 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00015

Fmt 6633

Sfmt 6601

C:\WORKD\E&E08\041508\41671

SCIENCE1

PsN: SCIENCE1

12
today’s rate of consumption. In 2007, the U.S. consumed 1.1 billion
tons of coal, which is expected to grow to an estimated 1.5 billion
tons by 2030, a 37 percent increase, and this is according to our
Energy Information Administration.
Unfortunately, our consumption of coal and the energy production process is not without costs. Principally, the production of climate-altering greenhouse gas emissions. The objective of the—of
President Bush’s FutureGen initiative is, was and is to demonstrate on a commercial scale that our coal resources can be used
in an environmentally-responsible way. The Department of Energy
has made a substantial investment in this effort underwritten by
the American taxpayers. It is my belief and it is Secretary
Bodman’s belief that we have an obligation to insure that investment is handled responsibly.
In January the U.S. Department of Energy announced its intention to restructure FutureGen to maximize our investments to demonstrate carbon, cutting edge carbon capture and storage technologies at multiple sites, rather than at just one experimental facility as we had originally expected we would do. The decision to
restructure was a difficult one, but I believe a correct one.
Originally launched in 2003, as a $950 million investment,
FutureGen cost estimates escalated to $1.8 billion in the following
years and would likely have continued to rise. During this same period the clean coal marketplace saw significant changes.
When FutureGen was first announced, few proposals for the construction of Integrated Gasification Combined Cycle or IGCC, coal
plants existed. Today in addition to the two IGCC plants currently
operating on coal in Florida and Indiana and one operating on petcoke in Delaware, two proposed IGCC power plants have passed
the permitting process, and one is in Illinois and one in Indiana.
And around 30 of these plants have been publicly announced and
are in various stages of planning. These facilities as they are built
and operated, they will provide experience not only with advanced
power technologies, but also could utilize advanced CCS technologies supported under our restructured FutureGen Program.
The goal of our restructured FutureGen Program remains the
same as the original FutureGen approach announced in 2003, to
maximize our national investment in clean coal research by demonstrating cutting edge CCS technologies. The difference is that
under the restructured program our plan is to support not just a
single, less than commercial-scale demonstration plant, but rather
to provide funding to equip multiple commercial-scale clean coal
power plants with advanced carbon capture and storage technologies.
I have provided the Committee with written testimony that includes a more in-depth discussion of our efforts in this area, but
I would like to conclude by saying that our investments like the
marketplace and science itself must be dynamic. Government must
continually reassess its costs, keep pace with the changing nature
of the marketplace, and account for new developments in technology.
Let me say in closing just one more thing and that is to reemphasize this was a tough decision. It was a decision that was not
entered into lightly. It was a decision that was entered into with
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the understanding of the political difficulties that we would face,
but I am convinced that we did the right thing, and I think it is
in the taxpayers and the public’s best interest to take the approach
we are now taking.
I thank the Subcommittee and would be happy to answer any
questions.
[The prepared statement of Mr. Albright follows:]
PREPARED STATEMENT OF CLARENCE H. ‘‘BUD’’ ALBRIGHT, JR.
Chairman Lampson, Ranking Member Inglis, and Members of the Subcommittee,
I thank you for inviting me to be here with you to discuss the status of the Department of Energy’s FutureGen program. Our goal for FutureGen remains unchanged:
to make our most abundant and least costly fuel resource for electricity generation—
coal—burn even cleaner, with dramatically reduced carbon emissions into the atmosphere.
In January, the U.S. Department of Energy announced its intention to restructure
the FutureGen program. We restructured this program to maximize our national investment in clean coal research and technology (R&D) by demonstrating cuttingedge carbon capture and storage (CCS) technologies at more than just one power
plant. Before I discuss the new direction of FutureGen, I think it would be helpful
to briefly discuss the role of coal in America’s energy portfolio.
The Importance of Coal in America’s Energy Portfolio
Coal is a strategic, national energy, security resource. It is the most abundant,
lowest-priced fossil fuel in the United States, with recoverable reserves projected to
last about 240 years at today’s usage rates and prices. It is also an abundant natural resource for much of the world and will remain a major source of energy in
the United States and for many other countries well into this century. Coal accounts
for almost a third of America’s total energy production and just over half of all U.S.
electricity generation. In 2007, the U.S. consumed 1.1 billion tons of coal, which is
expected to grow to an estimated 1.5 billion tons by 2030, a 37 percent increase,
according to DOE’s Energy Information Administration.
We are committed to using coal more cleanly and efficiently while, at the same
time, reducing its environmental impacts. Since 2001, the Bush Administration and
Congress have called for the investment of more than $2.5 billion in clean coal research and development. With the President’s FY 2009 budget proposal, we have
asked Congress to appropriate the funds needed to expand this investment. The
budget requests $648 million for DOE’s advanced coal research, development and
demonstration program—the largest amount requested for DOE’s coal program in
more than 25 years.
Recent Technology Advancements
When FutureGen was first announced, few proposals for the construction of integrated gasification combined-cycle (IGCC) coal plants existed. Today, in addition to
the two IGCC plants currently operating on coal in Florida and Indiana, and one
operating on pet-coke in Delaware, two proposed IGCC power plants have passed
the permitting process (an AEP plant in Illinois and a Duke plant in Indiana), and
around 30 of these clean-coal plants have been publicly announced and are in various stages of planning. As these facilities are built and operated, they will provide
experience not only with advanced power technologies, like IGCC, but also could utilize CCS technologies supported under our restructured FutureGen program.
Carbon capture and storage technology has also made important strides since the
original FutureGen program was launched in 2003. DOE’s Carbon Sequestration
program has created a network of seven Regional Carbon Sequestration Partnerships to help the program develop the technology, infrastructure, and regulations
necessary to implement large-scale carbon dioxide (C02) sequestration in different
regions and geologic formations within the Nation. The large-scale tests are a continuation of the 25 small-scale geologic storage tests that the Partnerships are implementing today. The Carbon Sequestration program’s small and large-scale field
tests, launched by DOE in 2003, form the centerpiece of national efforts to develop
the infrastructure and knowledge base needed to place carbon sequestration technologies on the path to commercialization.
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The Restructured FutureGen Program
FutureGen was first announced in 2003 as a $950 million initiative to create a
single coal-based power plant to demonstrate advanced clean-coal technology. The
project was designed to produce hydrogen and electricity on a smaller-than-commercial scale, serving as an R&D testing laboratory. Our goal then, as now, was to find
a way to produce electricity from coal with dramatically lowered emissions into the
atmosphere.
The Energy Department joined with industry, in the form of the FutureGen Alliance, in a cost-sharing agreement calling for taxpayers to shoulder up to 74 percent
of the cost of this demonstration project. The FutureGen Alliance partners would
cover 26 percent, and we looked to international governments for contributions as
well. However, as plans for the demonstration plant moved ahead, the project’s estimated total cost escalated sharply. In fact, cost estimates reached $1.8 billion and
would have likely continued to rise, perhaps dramatically as had occurred recently.
After several months of discussions with the FutureGen Alliance, it became evident
that we could not reach agreement to revise the cost-sharing arrangement in a manner that would limit in a reasonable way the government’s financial exposure on
this project. Moreover, issues arose involving the Alliance’s insistence to leverage
major portions of its 26 percent contribution as debt against the project. This, coupled with the changes in the market discussed above, led the Department to restructure the program.
The goal of our restructured FutureGen program remains the same as the original
FutureGen approach announced in 2003: to maximize our national investment in
clean coal research by demonstrating cutting-edge system integration of CCS technologies. The difference is that under the restructured program, our plan, with current cost estimates, is to support not just a single less-than-commercial-scale R&D
testing laboratory, but rather to provide funding for commercial demonstration of
integrated advanced carbon capture and storage technologies.
Unlike the original approach, the new plants will operate commercially from the
start and will provide a significant amount of electricity to our nation’s electric grid.
This will help meet the Nation’s rapidly growing demand for energy, while also
demonstrating the commercial viability of permanently and safely storing carbon dioxide deep underground. These commercial plants will be able to be replicated
around the world. The power sector will be able to plan and to finance new stateof-the-art coal facilities based upon cutting-edge system integration of CCS technologies at commercial plants under the restructured FutureGen program.
The restructured approach harnesses the power of private sector innovation, limits taxpayer exposure, and maximizes the impact of the federal investment while
substantially increasing our likelihood of success. At current cost estimates, some
of the benefits we anticipate include:
• Sequestering at least double the amount of CO2 expected from the original
FutureGen program. The CO2 generated by each plant will be sequestered in
a saline formation, or possibly used in other applications that result in permanent sequestration such as enhanced oil recovery.
• Building on technological R&D advancements that have been made since the
FutureGen concept was announced in 2003, which includes small-scale carbon
sequestration projects, the Regional Sequestration Partnerships, and IGCC
research.
• Accelerating the timeframe for full-scale commercial operation of IGCC or
other advanced technology coal power plants with CCS, enabling market use
as soon as the plants are commissioned.
• Joining with industry in its efforts to build clean-coal plants by providing
funding for the addition of CCS technology to multiple plants.
• Demonstrating the integration of CCS technology and clearing hurdles associated with early technology demonstration, thereby increasing the likelihood
of rapid commercial deployment after 2015.
• Helping provide the technology basis to inform regulatory and technology development to the next generation of coal plants, many of which are facing
cancellations due to concerns about the legal and regulatory situation relating
to greenhouse gas emissions.
To move this restructured FutureGen program forward, DOE launched an aggressive schedule for its implementation. The Department initiated this schedule with
a Request for Information (RFI) to secure industry input in advance of a competitive
solicitation to provide financial assistance for CCS demonstrations integrated with
market-ready, commercial IGCC or other clean technology coal power plants. The
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deadline for the public to submit comments was March 3, 2008. I am pleased to report to you that we have had strong interest from approximately 50 parties that responded to the RFI. DOE staff is currently reviewing and analyzing the input received from these parties, and our next step will be to issue for comment a draft
Funding Opportunity Announcement (FOA) in May. Following the subsequent
issuance of the final FOA, we will evaluate the applications received, and anticipate
announcing selections no later than January 2009. After successful completion of
National Environmental Policy Act (NEPA) analyses, commercial operations could
begin in 2015.
Conclusion
To be successful in confronting the energy and environmental challenges before
us, we cannot continue the business-as-usual approach. We must continually ask if
we are efficiently using our taxpayer investments to achieve a cleaner, more sustainable, more affordable and more secure energy future. Where we are not, we
must make changes; that’s what we are doing with the FutureGen program.
The Department appreciates the support we have received from Congress in our
efforts to advance clean coal technologies, and we look forward to continuing that
partnership. We hope you will join us in supporting the restructured FutureGen
program.
I thank you, Mr. Chairman, for scheduling this hearing and for your interest in
the new FutureGen program, and I look forward to answering any questions that
you and Members of the Subcommittee may have.
BIOGRAPHY FOR CLARENCE H. ‘‘BUD’’ ALBRIGHT, JR.
Bud Albright was nominated by President George W. Bush to serve as Under Secretary of Energy on June 21, 2007 and was unanimously confirmed by the Senate
on August 3, 2007.
Under Secretary Albright oversees the Department’s Energy and Environment
programs, including its diverse portfolio of applied energy research and development
activities, nuclear waste management efforts, and environmental cleanup of the nuclear weapons complex.
Prior to joining the Department of Energy, Mr. Albright was Republican Staff Director for the U.S. House of Representatives Committee on Energy and Commerce.
In that role he worked to address issues facing the country’s energy, environmental,
telecommunications and health industries. Before joining the Committee, Mr.
Albright was Vice President of Federal Affairs for Reliant Energy.
Mr. Albright also served as Deputy Associate Attorney General at the U.S. Department of Justice, as well as Deputy General Counsel of the U.S. Department of
Housing and Urban Development.
Additionally, Mr. Albright was as Associate Counsel on the U.S. Senate Select
Committee investigating the Iran-Contra incident. From 1981 through 1986, he also
served as an Assistant United States Attorney in the Eastern District of Virginia.
While attending law school, Mr. Albright worked on the U.S. Senate Judiciary
Committee as a legislative aide and personal aide to Senator Strom Thurmond. He
has also worked as a law clerk at a private law firm.
A native of Rock Hill, South Carolina, Mr. Albright holds an undergraduate degree in history and political science from Presbyterian College in his home state and
a Juris Doctor Degree from George Mason University School of Law in Virginia. Mr.
Albright lives in Virginia with his wife and their two children.

DISCUSSION
Chairman LAMPSON. Thank you, Mr. Albright.
Before we start, well, at this point we will have our first round
of questions, and the Chair recognizes himself for five minutes.
Before we start the questions I have some housekeeping tasks to
raise with Mr. Albright. First, I ask unanimous consent to enter a
packet of materials into the record. These are documents that the
Committee received late Friday afternoon in response to a request
from this subcommittee, and they have been shared with the Minority. [The information appears in Appendix: Additional Material
for the Record.]
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EXECUTIVE PEROGATIVE?
The very first document in this packet is the letter signed by
Eric Fygi, Departmental counsel, that indicates that some materials were withheld on the grounds of executive prerogative. I don’t
know what an executive prerogative is, but I know it is not a privilege. No privilege is asserted here. The message seems to be that
we are entitled to all the materials, but the Department just
doesn’t want to give them up.
Mr. Albright, you worked for Mr. Barton on the Energy and
Commerce Committee. You can imagine how Mr. Barton and Mr.
Dingell would respond to a letter from an agency that included language about executive prerogatives. They would insist on getting
those documents. Maybe in a nice way and maybe in not so nice
a way.
So I am insisting also. I want you to go back and explain the perspective of the House on such matters to the Secretary and indicate
that he will be getting a letter on this matter, and we expect full
cooperation. Will you do that, please? Will you promise to do so?
Mr. ALBRIGHT. Absolutely I will.
INFLATION OVER THE LIFETIME OF FUTUREGEN
Chairman LAMPSON. Thank you. Now, my questions.
Let me read from a December 13, ’07, memo. It is Exhibit 2A to
the Secretary from Lisa Epifani, Assistant Secretary for Congressional Affairs. ‘‘DOE’s original internal project cost estimate was
$950 million priced in ’04, cost dollars.’’ Her quote. When you price
a project in constant dollars, Mr. Albright, you take out all the inflation over the life of the project. Isn’t that right?
Mr. ALBRIGHT. I will accept that.
Chairman LAMPSON. Typically usually I would expect that would
be a yes answer. So continuing the quote, ‘‘The current total cost
estimate is approximately $1,757,232,710, 1,757,232,310.’’ As spent
dollars, Mr. Albright. As spent dollars on a project cost estimate or
dollars that include the effects of inflation over the life of the
project. This project would run a decade, so there is a lot of inflation. Is that correct?
Mr. ALBRIGHT. That is correct. Yeah.
Chairman LAMPSON. It would appear to me then that these two
numbers are just two different ways of expressing essentially the
same project costs. One is big because it includes inflation, and one
is small because all the inflation is taken out of it. Am I wrong?
Mr. ALBRIGHT. Basically I don’t think you are wrong. No.
Chairman LAMPSON. Okay. So has there then been any actual,
real, substantive price increase incurred, or are we just talking
about constant versus current dollars in this comparison?
Mr. ALBRIGHT. I think we are talking about real cost increases.
The entire industry, not just this industry, but all industries are
undergoing extraordinary cost increases due to the increased cost
of coal, steel.
Chairman LAMPSON. This cost, is that, are they substantive costs
on the project, or is it inflation? Is it the same thing costing more
money because we have allowed time to go by in a normal course
of action because of inflation?
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Mr. ALBRIGHT. Well, yeah. I think put that way, yes. Most of it
is inflation. Let me be clear. We are not, there was no assertion
that there was mismanagement in the money or that somehow that
the costs were estimated costs. And remember, these were estimated costs when this thing went over with the Alliance. I mean,
we have paid all the bills I think the Department will be in for
some approximately $40 million, and the Alliance is some $14 million.
But these are estimated costs that we are talking about, and
clearly we are talking about just that, escalated costs not due to
mismanagement but due to market conditions.
EXPLANATION OF COST GROWTH
Chairman LAMPSON. You are looking at either the, you are looking at the costs that was proposed and you are looking at the actual estimate, and that is essentially inflation.
So let me go on. If these are essentially the same project costs
just two different ways of explaining the costs, why do I find as the
first item in the talking points for Secretary Bodman’s call to Senator Durbin, which is Exhibit 3, bullet point three, that the project
was canceled due to the cost growth in the project? And why do I
find in the talking points of Secretary, of the Secretary for a conversation with Representative Tim Johnson from last November,
Exhibit 4, bullet point one, that, ‘‘I am extremely concerned about
the cost escalation of this project, which has gone from roughly
$900 million to $1.8 billion, and we haven’t even broken ground
yet.’’
So does the Secretary not know the difference between the constant dollars and estimate dollars in project budgeting?
Mr. ALBRIGHT. I am sure he does. I am sure he does, and——
Chairman LAMPSON. Well, then if that is the case, then he is
knowingly misleading Members, because if——
Mr. ALBRIGHT. No, sir. Those are real, that is real money that
the taxpayers are going to have to come up with. Whether it is due
to inflation, whatever it is due to, that is real money, $1.8, $900
million to $1.8 billion. And there is no one sitting at the table that
believed at the end of the $1.8 billion that was going to be the end
of it. We firmly believed costs were going to continue to escalate
and that ultimately Congress would not be able to or willing to
fund this project as currently structured.
Not unlike the super collider in Texas. It broke ground, got started, and then was canceled due to budgetary concerns, and we felt
that was an irresponsible direction to take.
Chairman LAMPSON. Of course I think the Secretary knows the
difference and yet we will still get this message from the Secretary
that the project has suffered enormous cost growth, and this is simply not true.
It looks like the Department has cherry-picked numbers to sell
us on your preferences, and when you wanted us to support the
FutureGen, you bragged about the cost in constant dollars, taking
all the inflation out since that was a smaller number. When you
wanted us to look the other way, as you abandoned the project, you
emphasized the bigger number with inflation added back in to
make it appear that there had been tremendous cost growth.

VerDate 11-MAY-2000

14:04 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00021

Fmt 6633

Sfmt 6601

C:\WORKD\E&E08\041508\41671

SCIENCE1

PsN: SCIENCE1

18
Has the Department gone through all of its big construction
projects, Savannah River, GNEP, Yucca Mountain, to decide which
of these should be stopped due to increasing construction costs?
Mr. ALBRIGHT. We are constantly evaluating costs. Absolutely.
And we are constantly refiguring——
Chairman LAMPSON. And canceling them, though?
Mr. ALBRIGHT. Beg your pardon?
Chairman LAMPSON. And canceling them, though?
Mr. ALBRIGHT. There are, I can’t sit here and tick them off. I will
be glad to get you information on that. I just last week signed a
three-year delay on a project due to costs. Some projects are canceled due to costs.
Let me go back if I may to your original proposition that the
$900 million did not figure inflation in. I am not sure whether it
did or it did not. As I understood that was total estimate project
costs, but the one thing I can assure you is that we are not playing
with numbers. We are not jimmying things trying to mislead Congress in any way. I wouldn’t do that, the Secretary wouldn’t do
that, and that is not what this is about.
Chairman LAMPSON. I will recognize Mr. Inglis for five minutes.
IS MOMENTUM LOST DUE TO THE TERMINATION OF
FUTUREGEN?
Mr. INGLIS. Thank you, Mr. Chairman.
Maybe anticipating the questions from our colleague, John
Shimkus or Tim Johnson or Jerry Costello, but the thing that
would concern me, Mr. Albright, about the change of the program
would be the potential loss of any critical mass that has developed
there.
Is there a sense that some critical mass was there and will be
lost and momentum will be lost towards some of these solutions,
or is it the Department’s sense that, no, actually we can get more
creativity, more input by spreading these, this work out? Is that—
I am concerned about the loss of critical mass and the loss of momentum.
Mr. ALBRIGHT. And I understand that. I believe that at the, once
we get, once we break ground and get some of these projects moving forward, that we will benefit from a time perspective as well
as from a technological and commercial knowledge base perspective.
Remember, we hadn’t broken ground on anything yet. We frankly
hadn’t—there was still some outstanding issues regardless of
whether we went forward with the Alliance. There were some outstanding issues to negotiate regardless. So a lot of engineering
work had been done, a NEPA study had been done, other things
like that had been done, but we were not at a point of informing
the Board on exactly what technologies we were going to use.
So I don’t think we have lost momentum. I think this will gain
momentum. Remember that we are moving from a purely experimental facility to facilities, plural, that will be commercially operating the day that we begin. So I think that is a key. That was the
goal of FutureGen from the beginning, was to supply electricity
onto the grid, onto the commercial grid, generated with coal as fuel
and emitting into the atmosphere near zero emissions. That re-
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mains the goal, and I think the restructured approach will bring
us to that goal ultimately faster than the old approach would.
And I certainly believe we will enjoy a capture of more carbon
dioxide, greater sequestration under the new program. And the
generation of additional electricity. Even if we were to do one, we
are requesting that we generate 300 megawatts versus 275
megawatts. The plan is to do multiple plants.
FUTUREGEN RESEARCH
Mr. INGLIS. FutureGen had a research component to it, and I
guess that will continue with these scattered sites, or how would
that work?
Mr. ALBRIGHT. Part of this will continue. The continuation will
be focused primarily on the carbon capture and sequestration elements of this. We had to, we did have to scale back on some of the
research that would be done at the facility. That research, hydrogen research, and other parts of the research will be, will continue
at our various labs and at various sites around the country. We are
not moving away from that research. We are just scaling back on
what we could do here, and we are scaling back principally on that
because of cost concerns.
GEOLOGY OF FUTUREGEN SITES
Mr. INGLIS. We see geology particularly favorable to sequestration at the FutureGen location, or is that not a factor?
Mr. ALBRIGHT. At Mattoon?
Mr. INGLIS. Yeah.
Mr. ALBRIGHT. That is, I believe that was and one of the things
that the Alliance did was study the various geologic properties of
the optional sites and narrowed down to, I believe it was four sites,
potential locations that had a variety of factors, one of those being
geologic that made it a feasible site.
Mr. INGLIS. And I guess that same geology will drive these additional sites, these multiple sites?
Mr. ALBRIGHT. That is part of it, yeah. That would be part of it.
Certainly. And certainly the site announced by the Alliance in
Mattoon would have, I believe, will have some advantages over
some of the other sites in that they have done that geologic work,
they have done a NEPA study, although the NEPA study would
have to be redone, but they do have a head start on a lot of that
type of work.
Again, that is going to be determined now by the private sector
where they decide to locate, but I would certainly envision that
they would be, they would look favorably or interested at least in
a site that had done that much work in a state that has done as
much work as Illinois.
Mr. INGLIS. Thanks. Thank you, Mr. Chairman.
Chairman LAMPSON. Thank you, Mr. Inglis.
I recognize Chairman Bart Gordon of the Full Committee for five
minutes.
DOCUMENT REQUEST
Chairman GORDON. Thank you, Mr. Chairman.
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First, Mr. Albright, let me just quickly go to the document request that Mr. Lampson asked for earlier. As he pointed out, as the
Chief of Staff in Energy and Commerce Committee, you know the
need that this committee has for that and the bad press it would
incur if we didn’t get it. I hope as you said you are going to take
this message back. We are going to waste a lot of time, you are
going to waste a lot of time, your Department is going to waste
time, and somebody can get in trouble if we don’t move forward
with this. So let us just, you know, you know what is the right
thing to do. I hope you will communicate that to them, because,
you know, you will be spending a lot of time otherwise.
Now——
Mr. ALBRIGHT. If I just may——
Chairman GORDON. Okay. Sure.
Mr. ALBRIGHT.—let me try to make the—at least one of the operative parts of the letter that we are willing to work with the Subcommittee in an effort to accommodate the Subcommittee’s legislative needs. So, you know, we certainly are, and we want to work
with the Subcommittee. We have put these documents together on
pretty short notice. We got everything up here that the lawyers believed was clear should come up. The others we want to talk about
and see what we can do.
So I will tell——
Chairman GORDON. Yes. Typically you, when you withhold information, you specifically say what you are withholding and why,
and so I think that would be the next good step.
Mr. ALBRIGHT. And that clearly is what we will do.
Chairman GORDON. Okay. So, again, let us just, we are going to
all work on good faith and try to move forward on that, because
I think there are other things to get done.
FUTURE CHANGES AND PLANS FOR FUTUREGEN
Let me admit to you that I did not have a chance to read your
full testimony. In your abbreviated testimony you referred to it and
so I am hoping there is some greater insight into what is really
going on here, because I still don’t quite understand it.
Now, as I understand, what the plan is rather than to have one
more major site, you want to have these variety of sites around,
and that you are going to let the private sector move forward, start
on their projects, and then you are going to in whatever way it is,
say, ‘‘Okay, that is a good one, this is a good one, that is not such
a good one.’’ And then you are going to invest money there in terms
of the carbon sequestration. Is that crudely, you know, what you
are planning on doing?
Mr. ALBRIGHT. That is broadly I would say. Yes.
Chairman GORDON. Okay. Now, this seems to me, so how is this
going to alter the timeframe, what kind of costs are you estimating,
and what funding sources are you going to have for that?
Mr. ALBRIGHT. The time we believe that we can be operative on
the commercial grid. I believe it is 2016, or 2017.
Chairman GORDON. And that is contingent upon what? I mean,
that is your end. What, when do you have to start for that end to
be realistic?
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Mr. ALBRIGHT. Well, we have already started. We did a request
for information, reaching out to I was going to say the industry,
but we reached out to the world as a whole. We got nearly 50 comments back from, you know, primarily industry but other
interested——
Chairman GORDON. Well, let me tell you what I think would be
helpful to all of us. Have you set forth a timeline when you need
what, you know, different elements of this, so that we can track
that? Have you been able to do that?
Mr. ALBRIGHT. We have put forth a timeline of when we believe
we will be making announcements. We hope to make announcements by the end of this Administration.
Chairman GORDON. Well, I am not talking about announcement,
but is there a strategic plan forward so that there are seven elements that need to be reached, and this is the time for number one,
number two, number three?
Mr. ALBRIGHT. There are those, as you know, those time estimates, regardless of a project, are not absolutely firm as to——
Chairman GORDON. So I guess you are saying that you haven’t
done that then?
Mr. ALBRIGHT. No, sir. I am not saying that. We have.
Chairman GORDON. Oh, you have done it? Oh, good. So then will
you share that with us?
Mr. ALBRIGHT. I would be happy to sit down with you and talk
to you about sharing that.
Chairman GORDON. So we are going to talk about whether you
can share it with us? And why don’t you give me, since you are
here, maybe a reason or two why you wouldn’t. I mean, like what
will we be talking about, just out of curiosity?
Mr. ALBRIGHT. Well, I am not saying we wouldn’t. I would say
I would be happy to sit down and talk with you. Congressman,
Chairman, I will be totally blunt with you. I don’t want to get into
a situation where I say on July the 23rd something is going to happen, and if we are at July the 24th, be hauled up here to say, hey,
you are running late, you are not going to accomplish your project.
Chairman GORDON. Well, let me be, you know, blunt, too. We
have a responsibility to the taxpayers. I mean, there has already
been one could say a lot of money squandered already, and so you
are saying, ‘‘trust me.’’ Well, you haven’t really demonstrated why
there should be a trust. I don’t think it is too much to ask that
there be a strategic plan forward. Clearly, you know, it probably
won’t be an April 15. It may be a range or period.
Mr. ALBRIGHT. I would be happy——
Chairman GORDON. But, I mean——
Mr. ALBRIGHT.—to share that.
Chairman GORDON.—it would really make me less confident
that, I mean, I can’t do things without a plan.
Mr. ALBRIGHT. No. We have a plan. I will be happy to share a
plan.
Chairman GORDON. Good. Good.
Mr. ALBRIGHT.—going forward with you.
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COST ESTIMATES FOR THE NEW FUTUREGEN PLAN
Chairman GORDON. And then will that plan have, again, not the,
you know, down to the penny, but is it going to have some cost estimates?
Mr. ALBRIGHT. What we will get back in our funding opportunity
announcement are cost estimates. We will get the cost estimates
from those who are going to be spending the money in the private
sector as we evaluate whether or not to select a given project.
Chairman GORDON. Well, what about the public sector dollars?
I thought you were going to choose——
Mr. ALBRIGHT. Well, we are, but what we——
Chairman GORDON. But you don’t have cost estimates on that?
Mr. ALBRIGHT. We have estimates. Yes, sir.
Chairman GORDON. Okay.
Mr. ALBRIGHT. We believe we can do multiple plants for less
money than we were going to spend earlier.
Chairman GORDON. All right. And——
Mr. ALBRIGHT. On the Alliance FutureGen.
Chairman GORDON. Are you going to need to ask for additional
funds?
Mr. ALBRIGHT. Yes, sir.
Chairman GORDON. Okay. And so, again, what I think would be
very helpful for you and for us would be to know what, again, the
strategic plan in terms of a timeframe of what you are going to accomplish, when you want to get it accomplished, what kind of public and private dollars that you are looking for, and where that request would be made.
And, again, that is just so that we can, you know, understand
this. I don’t want to wake up, you know, you are going to be gone,
I would assume, hopefully, well, I won’t say hopefully, but before
I am going to be. I mean, it is fine with me for you to be there a
long time, but I suspect I am going to be here longer than you are
going to be there.
Mr. ALBRIGHT. Yes, sir.
Chairman GORDON. And so——
Mr. ALBRIGHT. I hope so on both counts.
Chairman GORDON. Yes. So, you know, we have got to answer
these questions later on, and we have got to, we are going to be
held responsible. So, it is really our job to try to get this information now because, you know, later on, you know, I won’t—anyway,
we have to take——
Mr. ALBRIGHT. I understand.
Chairman GORDON.—responsibility for this.
Mr. ALBRIGHT. We will get you a strategic plan.
Chairman GORDON. Good. Thank you.
Mr. ALBRIGHT. And certainly would be happy to do that.
Chairman GORDON. Thank you very much.
[The information follows:]
INSERT FOR THE RECORD
Two versions of the ‘‘Draft Strategic Planning Document for Revised FutureGen,’’
one from the December–mid-January 2008 timeframe and one from the late January
2008 timeframe, were transmitted by the Department to the Subcommittee on June
26 and July 1, 2008, respectively.
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Chairman LAMPSON. Mr. Akin, you are recognized for five minutes.
COAL VERSUS NUCLEAR POWER
Mr. AKIN. Thank you.
I am not intimately engaged or involved in your particular
project, but having a little bit of a background in engineering, it
seems like to me just by common sense was saying if you have got
to capture the CO2 that is generated from burning coal, I assume
that is what you are doing.
Mr. ALBRIGHT. Yes, sir.
Mr. AKIN. That sounded to me like that is going to cost a lot of
money, or there is not going to be a super efficient way as opposed
to just letting the CO2 go into the atmosphere the way we currently do.
I guess my question is have there been any studies done on the
comparison of what it would cost to generate, you know, a kilowatt
hour or whatever it is, of nuclear energy versus coal when you have
to do the sequestration? Is there any competition at all, or is nuclear far more efficient, or is nuclear more expensive, or do you
know anything about that?
Mr. ALBRIGHT. Well, gosh. I don’t know enough to really sit here
and talk too intelligently about it. The costs, I believe, are comparable. Coal still may be with carbon capture and sequestration
may be a bit less expensive, but I am not sure exactly what the
megawatt per hour is.
Mr. AKIN. Okay.
Mr. ALBRIGHT. Or megawatts.
Mr. AKIN. That is the only question I had.
Thank you, Mr. Chairman.
Mr. ALBRIGHT. I will be happy to get that to you, though. We will
get that.
[The information follows:]
INSERT FOR THE RECORD
Several studies have been done to attempt to answer the question of cost competitiveness between nuclear, coal with CCS, and other technology options. The Energy
Information Administration (EIA) studied the costs of generating electricity using
various technologies, including nuclear and coal with CCS. According to EIA estimates, generation from coal with sequestration and nuclear power are within the
same competitive range, and both technologies could be pursued depending upon regional market conditions.

Chairman LAMPSON. Mr. Costello, you are now recognized for
five minutes.
PROBLEMS WITH THE DOE’S DECISION TO TERMINATE
FUTUREGEN
Mr. COSTELLO. Mr. Albright, Chairman Gordon talked about the
importance of you and the Department providing a plan to the Subcommittee and Members of Congress, and I agree with that. It is
important that we understand where you are going.
However, I am a little interested in how we got to where we are.
So I am going to ask a few questions, but before I do, this is a
project, the FutureGen Project, that I have been involved with for
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over five years from the very first day when the President announced in his State of the Union Address in 2003, that we were
going to embark on this initiative. In fact, I called the Department
of Energy the very next day and said that I think this is a great
project and that I want to support the project and anything we can
do to promote it here in the Science Committee and in the Congress we were more than willing to do so.
I was told several weeks later that the Department of Energy
wanted to form an alliance to get the private sector involved so
that we would get professionals involved in partnering with the
Federal Government, not only for their expertise but also that
there would be financing that would be provided both by the Federal Government and by the private sector.
And I thought that was a good sign, that we were partnering
with the private sector and also that we would remove politics from
the process, that we would actually have people from the industry
in the private sector making decisions concerning, many decisions
concerning the project and of course, the ultimate decision as to
where the plant would be located.
So, it was a good sign, and I think that everyone thought that
it would be very competitive. In fact, the Department and the Alliance said that it would be competitive. Any state who wanted to
apply who felt that they had the geology, the natural resources to
qualify could apply to have the project located in their state. Many
states did apply, and in fact, the State of Illinois, we were very aggressive. The State spent hundreds of thousands, if not millions of
dollars under the former Administration, Governor Ryan and then
Governor Blagojevich, and then, of course, when the Alliance announced in January of ’06, that it had narrowed the project down
to four sites, that the finalists would either be a site, one of two
sites in Texas, or one of two sites in Illinois, you could imagine how
excited people were in the State of Illinois.
Then in December, on December the 18th, when the Alliance said
that it was coming to Mattoon, Illinois, in Mr. Johnson’s district.
It is not in my district. It is not in Mr. Shimkus’s district, but people were excited. My phone started ringing the next day, and said,
‘‘My gosh. We have lost this project to Texas, haven’t we?’’ And I
said, ‘‘No, we haven’t. Two sites in Texas, two sites in Illinois. The
Alliance is going to make this decision, not the White House, not
the Department of Energy.’’
In fact, I remember that I spoke at a civic club meeting about
a week before the Alliance made the decision that it would come
to Mattoon, Illinois, and we did a QandA afterwards, had probably
¨ people there, and one gentleman suggested that I was
three or 400
rather naıve in thinking that Illinois, in fact, would get serious consideration, that it was going to Texas, the President’s home state.
And I said, ‘‘No, that is not the case. I had faith in the Alliance,
I had faith in the process. This is going to be based on science, and
it will not be based on politics.’’ So obviously when the Alliance
said it is coming to Mattoon, Illinois, people were excited based
upon the geology, based upon the science, and then when the Department pulled the plug in January just weeks later, you can
imagine the people in Illinois, what they were saying. They were
saying, ‘‘Texas obviously didn’t get it. The Alliance didn’t go along
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with the White House and the Administration. So they are pulling
the plug on this, and they are going to restructure it so Texas can
be a part of this.’’
Let me just say that initially the line out of the Department of
Energy was they were pulling the plug because the costs were out
of control. In fact, you clarified this morning, Secretary Bodman
clarified as well, that it wasn’t simply that there was mismanagement or the Alliance did anything improper, that they were restructuring and that it really wasn’t costs. We were looking at several small projects so that we could get a better bang for our buck.
I got to tell you that people in Illinois believe that they were misled, grossly misled. People are disappointed. I think that it is safe
to say that, you know, you mentioned a few minutes ago that the
momentum has not been lost. I disagree with you. I think momentum has been lost because who in the private sector or in the international community is going to want to partner again with the Department of Energy on a project where we have spent millions of
dollars, countless hours on the part of not only the states and the
Federal Government, but also the Alliance, the private sector, and
the international community who expressed interest in this project.
So, I have to tell you that I think that there are a lot of questions
that have to be answered, and when I get to the opportunity to ask
you some questions, I am interested in knowing when and who in
the Department of Energy made the decision to restructure, to go
to these smaller projects and to abandon FutureGen. Was that a
decision that was made at the White House? Was it made in the
Department of Energy? When did the discussion begin? Who was
notified with the Alliance or in the Congress? Any of the stakeholders, countries that expressed an interest in this project?
So I want to go back a little bit in time so I can go home and
say to my constituents and other people who are interested in this
project and who are disappointed they have lost faith in the process, I want to be able to tell them that this wasn’t a decision that
was made after December 18th when the project was decided by
the Alliance that it was coming to Illinois. That it was then that
the White House or DOE decided, well, we are going to scrap the
project and go to a restructuring. I want to know when the thought
process, when the discussions began at the Department of Energy,
who came up with the idea, was anyone at the White House consulted, or was it suggested by someone at the White House?
So when I get my time for questioning, those are the type of
questions that you can expect from me.
Thank you, Mr. Chairman.
Chairman LAMPSON. Thank you, Mr. Costello.
Mr. Lipinski, I recognize you for five minutes for questions.
FUTUREGEN INTERNATIONAL FUNDING AND COOPERATION
Mr. LIPINSKI. Thank you, Mr. Chairman. I want to follow up a
little bit on part of what Mr. Costello was asking about.
In terms of the funding from other countries, has funding, how
much funding has gone into this program from other countries, and
what is the current situation with that? Because originally
FutureGen was supposed to, you know, be cooperative and be
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bringing in funding. And I was just wondering is that still the plan
for the project as it is moving forward?
So, first, how much money has actually come in, if any, from
other countries, and is there still, is it still supposed to be a cooperative, international cooperation on this?
Mr. ALBRIGHT. We had, Congressman, thank you. We had, I am
not sure how many agreements with, international agreements.
There were a number, and we had received funding, actual funds
from I believe India, around $4 million, and I think Japan. I am
not sure, but I know one other country that actually provided part
of their funding.
One of the problems that we had going forward is we never resolved exactly how the intellectual property was going to be shared
with our international friends, and so that was part of the hang up.
But most had agreed to spend, the partners had agreed to spend
some money but hadn’t actually spent it.
We will, we are in discussions, as a matter of fact, I just came
back from India. We talked about that very thing. We are in discussions with our international, not just the partners from
FutureGen but others who would be interested in some of this technology and how we share it.
The goal, of course, is that we hope that if we are successful and
whether it is the original FutureGen or a new FutureGen, that we
will be developing an integrated, coordinated plant capturing and
sequestering carbon that will be attractive and more plants will be
built around the world.
Mr. LIPINSKI. The plan is to hopefully, that there will be more
international cooperation, because I raised this question with you
before about the international view of the United States in their
living up to agreements, and I think it is very important that as
we address global climate change that we have this kind of cooperation. That the United States be seen as a reliable partner.
ALTERNATE PROJECTS IN ILLINOIS
Now, bringing it back much more locally for myself, I have no
coal in my district or if there is coal in my district, it is not worth
digging up the houses to get to it. But for Illinois, which also made
an investment in this, it is a big disappointment for the State of
Illinois, and especially having put out the money for this. And I
was just wanting to ask you what can be done, we talked a little
bit about this before, and privately, and you suggested that, well,
you cannot really steer any of this project to Illinois now. I just
want you to comment on that, and also just ask you what type of
investment, what investment is the Department of Energy currently putting into Illinois in regard to any types of projects on, in
terms of an alternative energy or carbon sequestration, anything to
address energy and global climate change. I just want to know
what is DOE putting into Illinois, now that Illinois, you know, from
my perspective has put into something that is, you know, not, just
hit a dead end because of the decision of DOE.
Mr. ALBRIGHT. One of the things that I think kind of got lost
when we announced that we were going to go a new direction in
FutureGen, one of the things that got lost is just about the same
time, within a day or two, we also announced that we were locating
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in Illinois and funding in Illinois a carbon sequestration partnership. We chose seven geologic areas in the United States, and we
are in the process of choosing seven. I believe that the Illinois site
was the fourth or fifth that we selected. So we are, we do have that
investment to focus specifically on that project.
We also, we are encouraging the private sector to look at Illinois.
Obviously, I think they will. There is a big demand for electricity
there. I would be surprised if someone is not looking at the
Mattoon site, but we are not in a position to tell a given private
sector entity you will build here or you will build there. What we
hope will happen is they will build where the demand, where the
need is and where the ultimate goal of being commercially successful at generating electricity at near zero emissions, where that will
be successful, where the electricity can be sold and where the carbon can be sequestered, and we can have a successful project.
I would be surprised if somewhere in Illinois someone was not
interested. Whether or not that will be, ultimately they will be selected, I cannot sit here and tell you.
Mr. LIPINSKI. Well, certainly DOE does have discretion over some
projects that, and I am very hopeful that you would consider the,
you know, what Illinois has put into FutureGen and the loss that
Illinois has suffered because of that.
Mr. ALBRIGHT. Congressman, I am very aware of that, and we
have been taking extra steps to see if there is something we can
do extra in Illinois.
Mr. LIPINSKI. Thank you.
Chairman LAMPSON. Thank you.
I will next go to Mr. Bartlett, and you are recognized for five
minutes, Mr. Bartlett.
OTHER WAYS TO REDUCE CARBON EMISSIONS
Mr. BARTLETT. Thank you very much, and I am sorry that I
couldn’t be here sooner.
Obviously the big question about using coal and forms other than
coal is the carbon footprint. Have we looked at the tradeoffs between converting coal to liquids and simply using coal to produce
electricity and then using the electricity to do things that we are
now using liquid fuels to do? Which of those could we implement
sooner and cheaper, and which of those would have a lesser carbon
challenge?
Mr. ALBRIGHT. We are looking at all of those technologies, coalto-liquids technology, which as you know creates large amounts of
carbon dioxide. The question is then what do you do with the carbon dioxide. Can you sequester it, can you use it for other means,
is there a way to develop the CTL technology so, such that it lowers, has a lower carbon footprint? We are looking at that. We are
looking at generating electricity to then power vehicles with plugin technology, plug-in hybrid technology.
We believe there is terrific progress that is and will be made, we
hope in the near future, particularly in plug-in hybrid types.
We are. We are looking at all of those technologies, and we are
looking at them obviously in a way where we can manage carbon
emissions.
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Mr. BARTLETT. Of course we have blown 28 years when we knew
very well that we would be here roughly at this time with oil at
$112 a barrel. Because in 1980, we knew very well that M. King
Hubbert was right about his prediction that the United States
would peak in oil production in 1970. We are already 10 years
down the other side of that peak. In 1979, he predicted the world
would be peaking in oil production about now.
So we do not now have the luxury that we would have had a couple of decades ago of spending some time deciding which of these
approaches we want to pursue. We have now run out of time. We
are at no surplus energy. With any surplus energy oil wouldn’t be
$112 a barrel.
So how do we decide today which of these approaches is better,
whether we should simply use the coal to produce electricity and
then go to plug-in hybrids, or whether we should use the coal to
make liquid fuels and to fuel the fleet that we now have on the
road? How do we make that decision? Because it is a very important decision to make. There is only so much coal out there. There
is no 250 years. At current use rates there is about, the National
Academy of Science says it is more like 100 years at current use
rates. And if you increase its use only two percent, of course, that
doubles in 35 years. It is four times bigger in 70 years, and it is
eight times bigger in 105 years. The power of exponential growth
is just incredible. In fact, Albert Einstein said it was the most powerful force in the universe, the power of compound interest.
How do we make that decision today, and who makes that decision? Because it is very important. There is only so much coal out
there. It is very important that we use it most expeditiously. How
do we make that decision?
Mr. ALBRIGHT. Congressman, it is a difficult public policy decision. I think what we have done in the past and what I have confidence in as a market economy, it makes those type decisions, private sector principally. I think the role of government is to supply
the, help supply the research and the information base necessary
in the private sector to make decisions on what fuels to use, how
to generate electricity, how to, what to develop as our use as transportation fuels.
And are we going to be perfect in that? No. But I think you see
today that we are recognizing, albeit as, from your perspective a
little late, but we are recognizing that the need for new means of
generating electricity, new means of providing transportation fuels.
We are expending billions of dollars on that type of research. We
recognize we have to do that in a carbon constrained world. The
Bush Administration has spent over $37 billion since he went into
the Oval Office in 2001. The President had directed that we, DOE
and other agencies, spend significant money, time, and energy and
effort in that effort, and we have done so. I think technology will
prove as it has in the past to give us many, many answers to these
questions, but I think we have to continue to rely on the market
and the market economy to make those basic decisions.
Mr. BARTLETT. Mr. Chairman, I would just like to note that the
market works when, at least for one of its options, there are adequate resources. For the liquid fuels market today there are no alternatives to oil that come even close to providing the amount and
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quality of energy that we get from oil. The market, sir, you, the
market will solve this problem. You will not like the way the market solves this problem. We really need to preempt the market. The
signals will be too late. There are not infinite resources out there
which the market demands, and you know, government is now 28
years too late. Let us not be 38 years too late.
Thank you, Mr. Chairman.
Chairman LAMPSON. Thank you, Mr. Bartlett, and now I will call
on Mr. Shimkus for five minutes.
CAN FUTUREGEN BE SAVED?
Mr. SHIMKUS. Thank you, Mr. Chairman. I want to thank Chairman Gordon. I want to thank you, Chairman Lampson, my good
friend, Jerry Costello, for allowing myself and I think, I won’t
speak for Tim. Tim can speak for himself, for the opportunity to
join the Committee. I appreciate it. I also want to publicly thank
you for the Science Committee trip to see the shuttle launch, which
you, I got an invitation to go to through this committee, which was
memorable to say the least.
And just following up with my good friend, Jerry Costello, I was
down in, actually in his district but in, at WSIU, the Carbondale
radio station in Southern Illinois, which covers both our districts,
and as I told you, Bud, in the chamber this was their number one
question, and so, of course, that is where my focus, and it is pretty
far away. That is pretty far away from that tune in Tuscola and
that region. I mean, this is the deep southern part of the State, and
they have been following this as long as Jerry has led the battle.
And I have done all the kicking and screaming and hollering and
crying that I can on this, so I will follow up with a few questions.
But I also want to highlight Chairman Gordon’s comment on just
the funding, because Tim and I got a chance with your help to
make the last final appeal to the President on this. And his response was Bodman told me the costs were too high. That is his
answer. So I think focusing on the costs and the inflation thing is
appropriate, if that is the reason the decisions were made and everything else, has inflationary cost adjustments. All I know is that
is his answer to us when we posed the question.
My question, my comments are going to be, as Members of Congress we think if we are going to try to save FutureGen as originally scoped, I believe there are three things that we have to do.
One is we have to place on must-pass legislation language that
would not allow the Department of Energy to get out of the contractual agreement. That there would be no ability for the Department of Energy to use the off ramp. Would that be a way, a step
one process for us to keep as originally scoped?
Mr. ALBRIGHT. I think the——
Mr. SHIMKUS. I mean, the premise is that you get a chance to
walk away in June.
Mr. ALBRIGHT. Right.
Mr. SHIMKUS. Based upon the agreement.
Mr. ALBRIGHT. And the Alliance gets a chance to walk away any
time. It is important to remember that.
Mr. SHIMKUS. I am not, yeah. I am just talking about, they are
not, they really don’t want to walk away. It is DOE that wants to

VerDate 11-MAY-2000

14:04 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00092

Fmt 6633

Sfmt 6601

C:\WORKD\E&E08\041508\41671

SCIENCE1

PsN: SCIENCE1

89
walk away from the agreement. So if there was legislation attached
that the President signed into law that disallowed your ability to
walk away, that would be step one.
Mr. ALBRIGHT. Yeah. I think that gets legally pretty difficult
but——
Mr. SHIMKUS. Well, I am not going to argue. I am just laying this
out. And then step two would be ensuring that through the appropriation process we have the amount of money needed to keep the
Alliance moving as originally scoped. That would be the second
step.
Mr. ALBRIGHT. All right.
Mr. SHIMKUS. Would you kind of—that would be a legislative response, an appropriation response to try to keep that scope. And
then step three, we would then wait for a new President who
would, we could then appeal on the benefits of the, of FutureGen
as scoped and hope that they would take up the banner and move
it forward.
Would that, I mean, I am asking you really to, from our viewpoint as legislators, is that a way that we keep the Alliance, the
FutureGen Project as originally scoped viable for a new Administration?
I didn’t give you heads up on this question.
Mr. ALBRIGHT. No, no. And I am just trying to think it through.
You know, this will always be, any option is really a viable option
for a new Administration. A new Administration can decide to
scrap——
Mr. SHIMKUS. But does that keep us alive, I mean, that does
keep us alive to make the appeal to a new Administration?
Mr. ALBRIGHT. You know, theoretically I think what we would
have to do is sit down and talk about, I think the step one there
becomes something that is to bind the Administration that way
maybe gets legally difficult. I don’t want to——
Mr. SHIMKUS. Yeah. It might be legally difficult, but I think the
premise that we would come from, this is the President’s initiative,
announced at the State of the Union, that people have invested
time, energy, capital, and really the hopes and for those who are
climate change——
Mr. ALBRIGHT. Certainly.
Mr. SHIMKUS.—individuals and would like low-cost power, that
would be, I mean, this is kind of the commitment, and I think that
is where a lot of us would——
Mr. ALBRIGHT. Well, I don’t want to give too many grand ideas
here, but one of the things that Congress could do is you could kill
funding currently. You could zero the funding out, I suppose, and
then not fund until you are satisfied with what you got.
Mr. SHIMKUS. No. We want the project to move forward. I
mean——
Mr. ALBRIGHT. I understand that.
Mr. SHIMKUS.—budgetarily you guys have already in essence in
the President’s budget has already said in essence FutureGen,
there is money for FutureGen. Now, you are defining that separately.
Mr. ALBRIGHT. Right.
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Mr. SHIMKUS. We could define it as intended, originally intended.
So if we prohibit you from walking away, we have the funding dollars available already in the President’s budget. Then we live to
fight another day, and as much as I am in support of this Administration, this President, I am not supportive of this decision. And I
would then relish a chance to make a pitch to a new Administration.
Mr. ALBRIGHT. I understand. Well, this was, the next Administration certainly will be able to make a decision, and this was a
Presidential initiative. President Bush initiated it.
Mr. SHIMKUS. Claiming my time, the basic, my focus is that is
a way to keep the clock ticking——
Mr. ALBRIGHT. I think that is a way.
Mr. SHIMKUS.—until the new Administration.
Mr. ALBRIGHT. That is probably a way.
Mr. SHIMKUS. Mr. Chairman, that is all the questions I have,
and I yield back.
Chairman LAMPSON. Thank you, Mr. Shimkus.
Congressman Johnson, you are recognized for five minutes.
DISCUSSION OF ALBRIGHT’S COMMENTS: ‘‘BUILDING A
DISNEYLAND IN SOME SWAMP IN ILLINOIS’’
Mr. JOHNSON. Thank you, Mr. Chairman. And thanks to you, the
Chairman, Mr. Gordon, the Ranking Member and the Members of
this committee. You have just been extraordinary and your professionalism and courtesy and kindness and also the assiduousness in
which you have approached this really critical issue, I think it is
providential, Mr. Chairman, that within a matter of an hour or so
you and I leave here to co-Chair the Center Aisle Caucus to, for
those of you in the audience that are not aware of that, what that
does is the Bipartisan Committee that is, seeks to restore civility
to the process. So it is in light of that, Mr. Albright, and despite
my strong emotions to the contrary, that I will try to keep these
remarks on a very civil note.
I must tell you that in light of your, the Committee’s history on
this, it is extremely hard for me to maintain that degree of civility,
but I will do that.
I will also tell you interestingly that I have, thanks to the professionalism of the Committee staff, a meeting memo that was supplied to me on November 2nd or supplied, indicating a meeting
memo in regard to our meeting on November 2nd, and you vetted
me fairly well. I didn’t realize we had that much Member research,
but part of the meeting memo was a biography on me, and you will
indicate or you will see in there that I have served almost, well
more than, almost 40 years in government. And I must tell you
that in the 40 years of government that I have had and been privileged to have at local, State, and Federal, this has got to be the
number one example of mismanagement and gross callousness towards our objective as public officials that I have ever seen. And
I have seen more than my share.
So with those kind as I can introductory remarks, let me just indicate that on November 2nd we had a memo indicating some concern despite five years of the Administration’s commitment to this
project, five years of belief on the part of Mattoon, on the part of
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Tuscola, and two communities in Texas, that this project was on
the wheels and ready to go. And I believe as everyone believed that
this is extraordinary technology that means nothing but a tremendous future for energy and otherwise in the United States.
Despite all that, we then have our staff supply to you a letter in
November 30, 2007, where you indicated at that point that you
were diligently working to ‘‘complete a process and issue the record
of decision in a timeframe that supports FutureGen selection by
the end of December of 2007.’’ The Members of the Committee
might want to look at this.
I will also tell you that our delegation, Congressman Costello,
Congressman Shimkus, Congressman Lipinski and others have
been extraordinary. Jerry Costello’s, John Shimkus’s leadership as
well as Senator Durbin’s has been just something that has been off
the charts, and I appreciate that.
Let me just ask you a couple of relatively quick questions. In a
conversation sometime I think in February of this year you specifically, Mr. Albright, and I am quoting, indicated that the Federal
Government is not interested in, ‘‘building a Disneyland in some
swamp in Illinois.’’
Is that a fairly accurate characterization of what you said?
Mr. ALBRIGHT. No, sir.
Mr. JOHNSON. So all these quotes, all your apologies to the contrary notwithstanding, all the witnesses have indicated that you
said that, have completely misstated the fact you said nothing
about——
Mr. ALBRIGHT. No, sir. I——
Mr. JOHNSON.—let me finish. I am just asking you the question.
You are indicating you said nothing of that sort?
Mr. ALBRIGHT. No, sir, I am not. I am saying that is not
accurate——
Mr. JOHNSON. You are under oath you understand?
Mr. ALBRIGHT. No, sir, I am not. But——
Mr. JOHNSON. Oh, you are not, so then what you tell us is that
you have free leash. Is that right? So go ahead and tell us what
you said and why you said it.
Mr. ALBRIGHT. I don’t sit here with any intention to mislead nor
will I mislead. But I did not make any reference to Illinois. I made,
and if you, please, because this is, I think, important. If you want
to hear my side of the story.
Mr. JOHNSON. Sure.
Mr. ALBRIGHT. I made a statement——
Mr. JOHNSON. I asked you the question.
Mr. ALBRIGHT.—in a small meeting that I was trying to use an
analogy that as I have said repeatedly, was a terrible analogy. I
recognized in the middle of my analogy that it was just bad. It was
one I tried to come up with. As people who know me know I am
one to come up with analogies from time to time. This was a bad
one. I stopped mid-analogy and said, ‘‘Look, this,’’ because someone
said, ‘‘Wait a minute. Wait a minute. This sounds insulting,’’ and
I said, ‘‘You know, this is a bad analogy.’’ I don’t mean it that way,
it is not conveying the point, and but what I am trying to say is
we want a commercial facility, not something that is not.
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ISSUES WITH THE SUDDEN CHANGE IN DIRECTION FOR
FUTUREGEN
Mr. JOHNSON. Okay. Yeah. I understand. Reclaiming my time
then, Mr. Under Secretary.
Let us get to the substance of this issue. Over the course of five
years of the commitment of the Bush Administration, which I think
all of us regard very highly in terms of the whole energy picture
of America, Mattoon, Tuscola, and two communities in Mr.
Lampson’s state, put their heart and soul, and this little town of
18,000 people who put their heart and soul and huge numbers of
dollars, all of which will be uncompensated, and a number of which
from the private sector, to prepare for a project that is going to put
a whole lot of people to work, and is a win-win situation from the
standpoint that we have nothing but clean energy in the offing and
making ourselves a worldwide pioneer in this area.
And as recently as November, the end of November of 2007, your
Department indicated a commitment to that project, and now despite all that time, all that commitment, all that belief, and from
my standpoint no downside expressed from anybody at any party,
all of the sudden the rug has been pulled out from under us.
I would contend and believe, and I think the Members of this
committee believe that that is something that is not only extraordinarily short-sided, it indicates just a callus disregard for not only
the environment, but a callus disregard for people in a county of
let us say 60,000 people or 50 who had their heart and soul and
belief that the government tells them the truth. And the reality is
the government didn’t tell them the truth.
Now, thank God that we have—I am not suggesting that, we do
have elections. That is part of the American process, and both Senator Obama and Senator Clinton have so far not addressed this
subject matter, but I have confidence that she will, as well as Senator McCain have indicated a commitment to this technology, and
I have reason to believe this specific project.
And so we are going to look forward hopefully to, well, it is certainly going to be a new Administration, and with all due respect
to you, Mr. Albright, and to Mr. Bodman, who in my judgment
have perpetrated a fraud on the people of our district and the country, we will have the opportunity to revisit an issue that will mean
justice and equity for our part of the world, that the government
makes, he keeps his commitment when it makes it and that we can
have clean technology for the future.
And it would seem to me that all things considered and all due
respect to you, Mr. Albright, because you are simply one part of the
process, that is something that would be good for democracy and
would be good for this country.
And I appreciate your having the courage to be here, but I mostly appreciate Mr. Inglis, Mr. Chairman Lampson, Mr. Lipinski, Mr.
Costello, in particular who has been extraordinary on this, who
have said, this is an issue. This is an issue that matters to America, and we are going to have, take the time in this committee and
other people to actually bring it on the four square. And hopefully
all of us working together can mean a turn in policy from an Administration that is certainly well intended, the President in our
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conversation with him, certainly well intended, but somehow because of bureaucracy gotten off the wheels.
POLAND’S INVOLVEMENT WITH FUTUREGEN
Chairman LAMPSON. Thank you, Mr. Johnson. Thank you for
your interest and by the way, your letter of November 30 has been
entered into the record. It is there.
[The information follows:]
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We will go to—now to our second round of questions, and I would
like to lead Mr. Albright with a question about Exhibit #11, which
is in that document package.

VerDate 11-MAY-2000

14:04 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00098

Fmt 6633

Sfmt 6601

C:\WORKD\E&E08\041508\41671

SCIENCE1

PsN: SCIENCE1

95
On December the 6th a memorandum went from Mr. James
Schlutz of the Office of Fossil Energy to the Secretary through you
regarding Poland’s expression of intent to join the FutureGen
Project.
According to that memo discussions had been ongoing with the
Polish government and staff of the Office of Fossil Fuel, Fossil Energy soliciting their support. There was a letter drafted for the Secretary to send welcoming Poland’s support.
Did the Secretary sign that letter?
Mr. ALBRIGHT. I don’t know. I don’t have that in front of me——
Chairman LAMPSON. It is——
Mr. ALBRIGHT.—that I know.
Chairman LAMPSON. Well, we don’t have either the draft or the
signed version. We don’t have either one.
Mr. ALBRIGHT. I will have to get back to you with an answer to
that. I don’t know, Mr. Chairman.
Chairman LAMPSON. We are going to assume at that point that
the Office of Fossil Energy was still encouraging international partnership in the FutureGen Project.
Mr. ALBRIGHT. What date was that?
Chairman LAMPSON. December 6.
Mr. ALBRIGHT. Of?
Chairman LAMPSON. ’07. Last December.
Mr. ALBRIGHT. I will have to look.
[The information follows:]
INSERT FOR THE RECORD
In late November 2007, DOE staff drafted a letter in response to the Polish Government’s expression of interest in FutureGen, but the letter was not sent due to
the uncertain future of the FutureGen Project at that time. When the Department
decided in late January 2008 to restructure the FutureGen program, Secretary
Bodman sent letters on February 1, 2008, to the Polish Government, among other
governments, advising them of the restructuring decision.
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FUTUREGEN INTERNATIONAL PARTNERS
Chairman LAMPSON. At that point I assume you had to have
known that you were likely to stop the FutureGen Program as it
was advertised. So my question is when were the Fossil Energy
staff told to stop seeking international partners? Then or not at all?
Mr. ALBRIGHT. You know, we were confronted with, that was one
of the difficult issues, one of the things that made this a difficult
decision. We were in negotiations or discussions with international
potential partners as to whether or not they wanted to join this
project.
We were also engaged in negotiations with the Alliance. I didn’t
want on the one hand to say, well, let us not go out and talk to
anyone once, when meetings were already planned and scheduled.
I didn’t want to cancel meetings, because I didn’t want frankly to
start a public discussion that we at the Department of Energy
thought that we weren’t going to be successful in our negotiations.
As we got towards the end, it became clear it was becoming more
and more difficult and more and more unlikely that we reach a
final restructured agreement, but that was not a point in time that
we could say, all right. Prior to making that final decision we
should stop talking.
Chairman LAMPSON. Were they ever told to stop? The Fossil Energy staff?
Mr. ALBRIGHT. Told to stop——
Chairman LAMPSON. Talking to international potential partners.
Mr. ALBRIGHT. Told to stop talking to them?
Chairman LAMPSON. Or were they to quietly spread, soliciting assistance or participation. Or were they going to quietly spread the
word to non-partner countries by way of explaining why they can’t
join?
Mr. ALBRIGHT. We stopped soliciting, and I am not sure how we
handled things. I was not in those meetings in December, but we
stopped soliciting certainly after it was clear that we were not
going to be able to go forward with the Alliance.
Chairman LAMPSON. And when——
Mr. ALBRIGHT. I don’t have an exact date on that. That would
have been——
Chairman LAMPSON. By the end of——
Mr. ALBRIGHT.—the end of December.
Chairman LAMPSON.—January the Department had completely
shifted course on FutureGen, and on January 31 of 2008, the day
after a restructured program had been announced, Mr. Schlutz
sent another memo through you to the Secretary. This memo urges
the Secretary to sign letters to, ‘‘notify the international participants of our announcement and indicate that there will be a shift
in their role in the project.’’ Those letters went to the appropriate
ministers in Japan, Korea, India, China, Australia, Norway, and
(97)
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Poland. We know that these letters went out. You can find this at
Exhibit 12 in the document packet.
It would seem from the memo and the letters that the international partners in this project had not been consulted regarding
the changing opinion of the Department of Future, on the
FutureGen Program.
Were any of the international partners consulted prior to the Department’s announcement? If any were consulted, please specify
which ones and when? Were they truly consulted, or were they just
informed, and the distinct, it makes a difference. So what was the
situation?
Mr. ALBRIGHT. Those discussions were not handled out of my office. They were handled out of our international division. I will be
happy to get you that information. I was not in those meetings,
those international meetings, and I don’t know exactly what was
discussed.
[The information follows:]
INSERT FOR THE RECORD
The international partners were notified of the Department’s decision to restructure the FutureGen program in late January. Letters were sent on February 1,
2008, from Secretary Bodman to Australia, China, India, Japan, Republic of Korea,
Poland and Norway explaining the Department’s intent to restructure FutureGen.

Chairman LAMPSON. The Secretary’s talking points for January
30 calls to the Hill, Exhibit 6, page 11, and bullet point three in
that packet there. The quote was, ‘‘I do not want this project to become another superconducting super collider in which the government invested large sums of money and then later canceled the
project.’’
Well, another mistake associated with the SSC was that international partnership was a complete afterthought in the way DOE
managed the project. Haven’t you made the same mistake here?
Mr. ALBRIGHT. The, our international partners and our relations
with our international friends was not an afterthought. It was an
ongoing discussion, how do we handle this, when do we talk to
them, what do we tell them? It was an ongoing discussion and an
ongoing concern.
Again, we were hopeful that we would be able to reach some kind
of fiscally reasonable agreement with the Alliance, which we were
ultimately not able to do. I did not want to run around alerting
people that things may fall apart if we thought, while we were in
the midst of negotiations. I mean, you can appreciate, you don’t
want to walk out the door and say, ‘‘Hey, we are not going to be
able to reach an agreement in this room,’’ and then walk back in
the room and say, ‘‘All right. Let us continue talking.’’ You can’t
negotiate that way.
So it was a difficult position to know when to tell them and when
not to. There was nothing, there wasn’t an objective line that we
said, ‘‘All right. On this date let us do it.’’ It was a subjective call.
We did the best we could.
Chairman LAMPSON. We have really got to be careful with what
we are doing with international partners on projects. The alpha
magnetics spectrometer is something that is another project where
we asked international partners to put up more than a billion dol-
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lars, a billion point two before they built the project. Our promise
was to put it on the International Space Station, and we have essentially reneged on that.
We must be careful, and I think in this case your actions communicate the message that the U.S.’s view is that you commit and we
will decide. I can tell you that most countries can see what cooperation along these terms means, and I, unfortunately, don’t think it
speaks well for us.
With that I will recognize Mr. Inglis.
Mr. ALBRIGHT. If I might just say, I just came back from India
and had some discussions with India. They are one of the international countries that actually had written a check. I don’t, I believe they understand the situation. They did not seem offended in
any way. We certainly will continue other negotiations, other discussions, other memorandum of understanding with them on other
areas. So our relationship there feels good, and that is from personal experience of two weeks ago.
Chairman LAMPSON. Thank you. Mr. Inglis.
Mr. INGLIS. I have no further questions, Mr. Chairman.
Chairman LAMPSON. Mr. Costello, you are recognized for five
minutes.
TIMING OF FUTUREGEN DECISIONS
Mr. COSTELLO. Mr. Chairman, thank you.
Mr. Albright, you, I told you what my line of questioning will be.
Mr. ALBRIGHT. Yes, sir.
Mr. COSTELLO. One is when the decision was made, and I have
read your testimony and what you have said in your testimony
about why the decision was made.
Was the decision made to restructure the project after the Alliance made the final selection of Mattoon?
Mr. ALBRIGHT. Was the decision to restructure made after——
Mr. COSTELLO. After they made the decision——
Mr. ALBRIGHT. No, sir. As a matter of fact, we urged, I personally
urged on several occasions orally, I urged, implored the Alliance
not to make their site selection announcement.
Mr. COSTELLO. Well, when did the Department of Energy make
the decision that they were going to pull the plug on the project?
Mr. ALBRIGHT. You know, I don’t, I will have to go back and look
to see. There would have to be a specific date, but it was some time
in that, between December and January as we recognized that the
Alliance, we were not going to be able to reach a financial agreement that was we believe responsible for taxpayer money. So somewhere between December and January.
[The information follows:]
INSERT FOR THE RECORD
DOE’s final decision to restructure the FutureGen project was made on January
30, 2008, after it was determined that DOE could not reach a mutually agreeable
restructured cooperative agreement with the Alliance.

Mr. COSTELLO. And who made the decision? Secretary?
Mr. ALBRIGHT. Ultimately that I believe would be the Secretary’s
decision. It was made upon my advice.
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Mr. COSTELLO. And when did discussions begin to talk about,
look. We are going too far down the road with this project, our cost
is increasing, so we have to do something. When did you start talking about restructuring within the Department?
Mr. ALBRIGHT. I understand that those discussions began some
time April of ’07, I believe is correct. That was prior to the time
that I came to the Department. When I got there, discussions had
been underway for some time, and I, you know, in hindsight I said,
well, let me give this a try. Let me see can I do something here.
Mr. COSTELLO. When those discussions took place, whenever it
may have been, was that communicated to the Alliance that, look,
we are going to restructure the project?
Mr. ALBRIGHT. Repeatedly.
Mr. COSTELLO. Back in April or May?
Mr. ALBRIGHT. Oh, April of——
Mr. COSTELLO. ’07.
Mr. ALBRIGHT. No, sir. We weren’t——
Mr. COSTELLO. Well, you said you started——
Mr. ALBRIGHT.—planning——
Mr. COSTELLO.—the discussion about——
Mr. ALBRIGHT. Started the discussions with regards over cost.
Mr. COSTELLO. Restructuring the project.
Mr. ALBRIGHT. Over costs.
Mr. COSTELLO. And did you ever at any time come to this committee or any committee in Congress or speak with any of the leaders who have been involved in this project in the Congress about
restructuring the project?
Mr. ALBRIGHT. Did I? No, sir. Were there discussions? I believe
there were, but I can’t tell you who, when, or where. I would be
happy to check to see if anyone discussed. But, remember, this was
a Bush Administration initiative.
[The information follows:]
INSERT FOR THE RECORD
During the many months in which DOE and the Alliance were engaged in discussions about cost share percentages and controlling escalating costs, it was our expectation that agreement could be reached between the Department and the Alliance.
However, when it became evident that agreement could not be reached and DOE
began to consider restructuring the project, key Members of Congress were notified
prior to the public announcement. Discussions were held on multiple occasions between Secretary Bodman and Members of the Illinois Congressional delegation
about the Department’s concerns with the project. In addition, DOE officials other
than the Secretary also had discussions with Members of the Illinois delegation.

Mr. COSTELLO. I understand that.
Mr. ALBRIGHT. I certainly wouldn’t have said, ‘‘Hey, run up to
Congress to help solve my problems.’’
Mr. COSTELLO. Tell me this. If a discussion started in April of
’07, about restructuring the project, why did the Department of Energy sign an agreement in March of ’07, 30 days before the same
timeframe? The Department is signing a cooperative agreement in
March, and in April you are talking about scrapping the project.
Mr. ALBRIGHT. No, sir. We were not talking about scrapping the
project. Let me make clear what——
Mr. COSTELLO. Restructuring.
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Mr. ALBRIGHT.—we were talking about in April as I understand
it was that cost estimates had come in, and I am not sure when
those cost estimates came in, but cost estimates had come in that
showed escalation of costs that we did not believe were sustainable.
So we sat down with the Alliance as a partner to see how do we
work through this problem. They had a problem, too. I mean, the
costs, they had a cost problem, we had a cost problem.
So we just happened to have 74 percent of the cost problem, they
had 26 percent of the cost problem. So we were trying to see as I
understand it, how do we restructure this in, restructure is the
wrong term there. That is kind of like my bad analogy. Let me
withdraw the restructure. We tried to see how do we change things
to make this sustainable.
Mr. COSTELLO. So——
Mr. ALBRIGHT. And that was our concern that it would be sustainable.
Mr. COSTELLO.—if the Department knew that back in April, why
did you wait, why did the Department wait until after the Alliance
selected the site in Mattoon, Illinois, to make the final decision to
pull the plug?
Mr. ALBRIGHT. These, this wasn’t something, this was a dynamic
process. This was not just something static. We were, discussions
were ongoing repeatedly or regularly over that period of time. The,
I can’t tell you why the Alliance decided to make that announcement. I can only tell you that I asked them personally not to make
it. I did not believe at that point we were going to reach an agreement with the Alliance that would allow us to go forward. We, I
believed we were going to have to restructure, and I believed it was
unfair to tell anyone, and I did not know until the morning I heard
the announcement where it was going to be, but I didn’t think it
was right to announce something that we didn’t believe was going
to happen.
And that is why I asked the Alliance and told them that that is
why I didn’t think the announcement should be made. They chose
for reasons they know not to follow that advice.
Mr. COSTELLO. Mr. Chairman, I see I am out of time. I have further questions, though.
Chairman LAMPSON. Go ahead and continue, Mr. Costello. We
will extend your time.
Mr. COSTELLO. Thank you, Mr. Chairman. I appreciate the courtesy.
COST SHARING FOR FUTUREGEN
In your written testimony, Mr. Albright, you indicate three reasons for scrapping the project. One is a desire for more industrial
cost share, two is a concern about debt financing, and three,
changes in the marketplace.
One on industrial cost share, are you indicating that the Alliance
said we are no longer going to talk to you about cost sharing, that
we have an agreement, we agreed on the formula here, we agreed
on a percentage, and we are not going to talk to you anymore? Or
were they willing to discuss or negotiate with the Department of
Energy?
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Mr. ALBRIGHT. The Alliance has continued, I think even as we
sit here, has continued to voice willingness to sit down and talk.
What we faced was an inability for those talks to lead to successful
negotiations in terms that we thought were reasonable.
Mr. COSTELLO. Did you continue to try and negotiate with them?
Mr. ALBRIGHT. We negotiated with them until there was no negotiating left to do.
Mr. COSTELLO. And what timeframe was that?
Mr. ALBRIGHT. Up until some time in December I believe it was.
Mr. COSTELLO. And the debt financing, your concerns about debt
financing just briefly?
Mr. ALBRIGHT. Concerns were that the agreement was that costs
would be shared 74/26, that the Alliance’s costs would be money
that they actually put into the project. At the end we discussed
how that would be supplied. They said it would have to be financed, and not only be financed, would have to be financed with
debt against the taxpayers on the project. That was unacceptable
to us. We did not believe that you could come to this project and
say, well, the money we are going to contribute is actually debt leveraged against the project.
Mr. COSTELLO. Other projects have been debt financed by a similar formula. Is that correct? By the Department of Energy.
Mr. ALBRIGHT. I don’t believe that is correct, sir. I believe most
of those are at least a 50/50 cost share, which is, of course, part
of what we were trying to negotiate. So debt against a project
would be a different type of project.
Mr. COSTELLO. Well, let me ask you this. If you were trying to
negotiate a 50/50 cost share, and I understand you are trying to get
as much as you can out of the private sector, why did the Department sign an agreement, a binding, legal agreement that would say
that the private sector would put up only 26 percent if you wanted
50 percent?
Mr. ALBRIGHT. I understand and that agreement was for a 900
and whatever, 900 and some odd——
Mr. COSTELLO. I think we have already——
Mr. ALBRIGHT. But what we did——
Mr. COSTELLO. Reclaiming my time, I think the Chairman made
mention of the cost here. I mean, I can point to other projects, one
in particular close to my district in Illinois, where costs escalated
over the same time period by almost the same percentage, and it
wasn’t because of mismanagement.
Mr. ALBRIGHT. No, sir.
Mr. COSTELLO. It was because of the increased costs of building
materials and labor. And that is the case here so——
Mr. ALBRIGHT. Correct.
Mr. COSTELLO.—the Department when they sign the agreement
you didn’t anticipate increased costs of products, building materials, and labor of a five- or six-year period before we broke ground
on the project?
Mr. ALBRIGHT. We did not expect, I don’t believe, costs to escalate to the point that we didn’t think we could sustain this project
under the, in Congress coming back for the kind of appropriations
that were needed.
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Let me say, too, because this is important, the 50/50 cost share
we were trying to negotiate only above costs overruns from the $1.8
billion.
Mr. COSTELLO. Let me ask you, Mr. Albright. I have in front of
me the summary of attachments, special terms and conditions of
the full scope of the cooperative agreement dated February 17 of
2007. It says total estimated project cost of $1.7 billion.
Mr. ALBRIGHT. Yes, sir. That is February, ’07?
Mr. COSTELLO. Of ’07. So you knew what the costs were then,
and going back to the initial projected costs of 900 million, did you
factor in the overall cost of the project increases in labor, material,
and things like most projects do in the private sector?
Mr. ALBRIGHT. Congressman, I just simply don’t know the answer to that. I can talk to our procurement people and see how
those costs were determined, again, prior to my coming to the Department. I am sorry. That is certainly a relevant question, but I
just simply don’t have the answer. I would be glad to get it for you.
[The information follows:]
INSERT FOR THE RECORD
Our initial estimate of $950 million was made in 2004. That estimate was made
in constant 2004 dollars, and did not factor in cost escalation. One year later, however, using cost escalation factors that were available in 2005, DOE calculated the
escalated total cost of the project to be approximately $1.1 billion, in as-spent dollars. That was considerably less than the total project cost estimated by the Alliance
two short years later ($1.8 billion, as spent).

Mr. COSTELLO. Well, it is pretty clear to me. It is in the agreement, $1.7 billion. I mean, this should not have been a major surprise to anyone.
Mr. Chairman, you have been gracious with my time. Let me, if
I can, one or two very brief questions.
DOE MANAGEMENT FAILURE?
Was there, would you, and I have read your written testimony
again. Would you say that there was a major management failure
on the Department of or on the part of the Department?
Mr. ALBRIGHT. No, sir. I wouldn’t say that. And let me clarify
again to the 1.7, we were, we had agreed to the 1.7 under the 76,
I am sorry, 74/26 percent cost share. What we were negotiating
were cost overruns above that amount. That is what we were trying to do, and in discussing the cost overruns, how we would do it,
we discussed the entire project. But we were, we went into these
negotiations——
Mr. COSTELLO. That is the first time that I heard that explanation.
Mr. ALBRIGHT. All right. And I am sorry if I haven’t made that
clear. We went into these negotiations——
MARKET CHANGES FOR IGCC PLANTS
Mr. COSTELLO. Tell me about changes in the marketplace of your
third concern.
Mr. ALBRIGHT. And I think that is a big one. When we started
this project, there were very, very, very few, if any, private entities
seeking to build IGCC plants. That is a huge part of the cost of
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this. Today there are around thirty. Several have been denied permitting. Excuse me. One in, I know one in Idaho, one or two in
Texas, and several other places in the country. They were denied
that permitting because they could not assure the Public Service
Commissions that they could install carbon capture and sequestration technology on those plants. That is one of the reasons that we
saw an opportunity to utilize taxpayer dollars, one to help get those
plants built and sited, and two, do the kind of commercial application of the technology that we had hoped to do from the beginning.
So those market conditions changed and allowed us to leverage
the money that we——
Mr. COSTELLO. Then you are saying they changed for the better?
Mr. ALBRIGHT. Yes, sir. From our perspective. Yes, sir.
Mr. COSTELLO. According to the information that I have, Source
Watch in 2007, 60 coal projects including IGCC plants were canceled in 2007. So your data doesn’t line up per square with Source
Watch, and if 60 plants were canceled in 2007, how do you
explain——
Mr. ALBRIGHT. I don’t know about the 60. I am just talking about
the IGCC plants. They were denied permitting or canceled as you
say, they were denied permitting because they could not assure the
Public Service Commissions in the states that they would put the
technology, the carbon capture and sequestration technology on
these plants. That is what we are now seeking to do, is to take this
technology, the government pay the taxpayer dollars, leveraged
against this plant to put the carbon capture and sequestration
technology on the plants.
MORE ON COST SHARING
Mr. COSTELLO. Final comment, Mr. Chairman. Question. Had the
Alliance agreed to a 50/50 cost share, would you have gone forward
with the project?
Mr. ALBRIGHT. That alone without bringing, without being able
to reach some agreement on how they would bring their ‘‘contribution’’ to the table, not that alone. No, sir.
Mr. COSTELLO. So the first indication from the Department when
the Secretary announced the pulling the plug on the project because of costs, it wasn’t entirely costs.
Mr. ALBRIGHT. I think that is part of the costs, part of whether
or not the taxpayer is going to be saddled with debt leveraged
against the project is certainly part of the costs.
Mr. COSTELLO. You have seen the letter from the Alliance dated
January 24 to Mr. Schlutz concerning response to the letter of January 22, where the Alliance says, I also want to reaffirm that the
Alliance has agreed to boost its cost share for cost above $1.8 billion from 26 percent to 50 percent, which we believed was of paramount importance to the Department. Further, we offered to repay
the Federal Government’s 50 percent share with post-project’s revenues, which would otherwise not go to the Department.
Are you familiar with this letter?
Mr. ALBRIGHT. I am.
Mr. COSTELLO. A comment on that?
Mr. ALBRIGHT. I mean, the Alliance is saying don’t scrap the
project. We are going to give you 50 percent and additional costs
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or reimbursement to the government as post-project revenues. That
is a limited partial view of the negotiations and what we were trying to seek to achieve.
Mr. COSTELLO. So, what you are saying is that was not good
enough?
Mr. ALBRIGHT. That was not good enough. No, sir. As long as
there was going to be debt leveraged against the project, as long
as we couldn’t reach full agreement on all terms, it could not go
forward.
We were ultimately, what we were trying to do was structure a
project that we believed we could come to Congress in good faith
and have supported by the Congress long term. We did not want
to get in the middle of this and have——
Mr. COSTELLO. Reclaiming my time. The Chairman has been
very gracious. Let me just say that I have very little confidence
that we are headed in the right direction with the decision that the
Department has made. We are going to lose more time. I mean,
this project had it stayed on course as we believed that it was on
course and as the Secretary indicated in his letters, was scheduled
to go on line I believe in 2012. Now you are indicating here today
that under the best-case scenario we are talking about 2016, to
2017, instead of 2012.
So I would just tell you that there are a lot of questions that
have to be answered yet. I look forward to working with the new
Administration that is committed to this project and to clean coal
technology and carbon sequestration.
Mr. Chairman, again, thank you for being so generous with time.
Chairman LAMPSON. You are very welcome.
Let me recognize Mr. Bartlett, and after him I will have an exceptionally short question, and then we are going to move on.
Mr. Bartlett, five minutes.
DOE RESPONSE TO RISING OIL PRICES
Mr. BARTLETT. Thank you very much.
Mr. Secretary, I would like to take just a moment to put this decision process in a little broader context. Our government through
several different entities has paid for four major studies on energy,
focusing primarily on oil. The first of those was paid for by your
Department. It was done by SAIC. It is known as the Hirsh Report.
It was issued I think in February of ’05.
The second was one paid for by DOD, and it was done by the
Corps of Engineers for the Army and issued in September of ’05.
The third one was requested by the Congress, by this committee
as a matter of fact, done by the GAO, and that was issued in the
spring of ’07.
And then the final one was requested I think by the President
through your Department, and this was one done by the National
Petroleum Council, and that report was issued last fall.
In the first of these reports they made the observation that the
world has never faced a problem like this, that there was no precedent, that the peaking of oil was going to happen. The only uncertainty was about when it would happen and that the mitigation
consequences would be unprecedented.
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Sir, the Department has been conspicuously silent with reference
to these four reports, and my question is what is different in the
Department of Energy as a result of these four reports? All saying
essentially the same thing, that the peaking of oil is either imminent or present with potentially devastating consequences.
The first of these reports was made when oil was at about $55
a barrel. This morning it was $112 a barrel and still going up.
What is different in the Department of Energy as a result of this
information?
Mr. ALBRIGHT. We are—have embarked and continue to expand
on unprecedented research and development of various alternatives
to fossil fuel. We are advancing as rapidly as possible our cellulosic
ethanol technology research, we are looking at clean coal to liquids
research.
DOE FAILURES IN FOSSIL FUEL ALTERNATIVES
Mr. BARTLETT. Sir, if I might for just a moment note that the two
initial initiatives of the Department have been rather spectacularly
unsuccessful. The first was a hydrogen economy, and somehow we
failed to recognize that hydrogen is not an energy source. There is
no hydrogen out there free for the having. Hydrogen is produced,
of course, by using more energy from another source. Think of it
as a battery. It is a neat way of carrying energy from one place to
another, and, you know, we have spent maybe a billion and a half
dollars on that, and almost nobody ever mentions hydrogen anymore because the fruition of that awaits the development of a good
fuel cell, which is probably two decades out. It is a great candidate
for fuel cells if we ever get one.
The second big initiative was corn ethanol, and there was a
major headline above the fold in the ‘‘New York Times’’ this morning saying that the leaders of Third World countries are now complaining that their people are starving because of our corn ethanol
program, which doubled the price of corn. The farmers diverted
acreage from wheat and soybeans to corn, and now they are nearly
doubled in price, and of course, these commodities, rice being the
fourth one, are now about 50 percent to twice as expensive as they
were, and they were complaining that their people were starving
as a result of that.
I will tell you, sir, that I think that the results of cellulosic ethanol will be little better. Soils, our top soils out there because they
have organic material, I know of no study that indicates the sustainability of raping our soils of this organic material, and until we
do that, sir, I am not very sanguine as to how much energy we are
going to get, sustainably get. Now, we can go out and rape the
soils. I remember during the depression talking to farmers who told
me I am now wearing out my fourth farm. Then there few of us
and lots of farms. So there are no more farms to wear out.
What is really different? I hear nothing from the Department of
Energy telling the American people we face a crisis, we have got
to conserve. We have now run out of time, sir. We have run out
of excess energy to invest in these alternatives. Who is telling the
public that they have a major role to play in this through conservation so that we buy some time and free up some energy?
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I have 10 kids, 16 grandkids, and two great-grandkids. I am concerned, sir, about their future.
Mr. ALBRIGHT. And we are, as I say, we are looking at numerous
alternatives to fossil fuels. We are looking at conservation efforts,
at efficiency efforts.
Mr. BARTLETT. Who is articulating that, sir? I hear nobody from
the public pulpit articulating that.
Mr. ALBRIGHT. Well, I guess we are, I am trying to as I give
speeches. I gave two last week in which I talked about some of
these efforts. I know the Secretary gives those talks regularly as
do each of the numerous assistants who work with me and with at
least one other Under Secretary of Science who talks about these
issues.
Could we do a better job getting the message out? Sure, but in
the midst of Presidential nominations and other things that are
going on, I guess we are not getting the kind of headlines that we
would like. But we are doing the work, we are trying to get the
word out, and there is always room for improvement, and we will
seek to improve.
If you are not getting the word, then that causes me concern, because you have concerns, you have interest, and you ought to be
getting the word of all the work and efforts that go, we are putting
into this.
Mr. BARTLETT. Thank you, and thank you, Mr. Chairman.
REPROGRAMMING REQUEST
Chairman LAMPSON. Thank you, Mr. Bartlett.
Mr. Albright, your general counsel said that there is a likelihood
that we would have to make a reprogramming request. Will you be
making that reprogramming request?
Mr. ALBRIGHT. As Mr. Hall likes to say who is not here, I understand not feeling well today, but I hope he feels better. As Mr. Hall
likes to say, I can argue that square or round. There is a discussion
to whether or not we have to seek reprogramming. I don’t think
that has been resolved. We are talking to the appropriators. If
there is a determination made that we need to seek a reprogramming, we certainly will. We are prepared to if we need to.
Chairman LAMPSON. We would certainly encourage that from
this committee. It would be extremely helpful to the public of the
Nation to understand what is going on and cause a lot of satisfaction on the part of many folks I think if that could, indeed, happen.
With that we want to thank you very much for your appearance
here this morning, and look forward to future visits with you, and
we will take a short break before our next hearing from the next
panel of witnesses.
Thank you.
[Recess.]
Chairman LAMPSON. We are back in session, and I would like to
welcome our second panel of witnesses. Mr. Paul Thompson is the
Senior Vice President of Energy Services at E.On., LLC, and also
serves as the Chairman of the FutureGen Alliance Board. Mr. Ben
Yamagata is the Executive Director of the Coal Utilization Research Council. Jeffrey Phillips is the Program Manager for Advance Coal Generation at the Electric Power Research Institute.
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You will each have five minutes for your spoken testimony. Your
written testimony will be included in the record for the hearing.
And when you all complete your testimony, we will begin with
questions and each Member will have five minutes to question the
panel.
Mr. Thompson, please begin.

Panel II:
STATEMENT OF MR. PAUL W. THOMPSON, SENIOR VICE PRESIDENT, ENERGY SERVICES, E.ON, LLC; CHAIRMAN, BOARD OF
THE FUTUREGEN INDUSTRIAL ALLIANCE

Mr. THOMPSON. Thank you, Mr. Chairman and fellow Committee
Members for scheduling a hearing on this important topic and affording me the opportunity to testify.
My name is Paul Thompson. I am the Chairman of the Board of
the FutureGen Industrial Alliance. The Alliance is a global nonprofit consortium of 13 energy companies formed at the request of
the U.S. Department of Energy to co-fund, design and construct the
world’s first full-scale near-zero-emission coal-fueled power plant
with hydrogen production and 90 percent CO2 capture and sequestration. In the balance of my opening remarks, I would like to address three topics: my view as a utility executive on the importance
of FutureGen at Mattoon; second, the nature of the Alliance and
the Alliance’s interactions with DOE prior to the decision to restructure; and three, the Alliance’s view on DOE’s restructured approach.
With respect to my first point, climate change is one of the most
pressing and most challenging environmental concerns the world
faces. Our government and other governments around the world either intend to or are in the process of developing policies to address
the concern. Irrespective of which specific climate policy is ultimately adopted, the success of that policy and our economic future
will hinge on the availability of affordable low-carbon technology.
FutureGen at Mattoon offers the opportunity to advance many
technologies faster and further than any other project in the world.
The Department of Energy and President Bush are to be commended for originally launching FutureGen. Importantly, the
FutureGen at Mattoon project will meet or exceed all low-emission
goals including 90 percent CO2 capture, which DOE has reported
to Congress numerous times as essential to our energy future.
Further, FutureGen at Mattoon is a fully integrated plant and its
component technologies are of commercial scale. FutureGen at
Mattoon has five years of demonstrated successes such as, one,
using a first of a kind siting process which can and should serve
as a model for future commercial projects. A site that is ready to
go has been selected on a fair and competitive basis. That site is
Mattoon, Illinois. The selection of this site relied heavily on scientific expertise within the DOE laboratory system and premier
scientific institutions. Selecting the site included addressing the
complex issues associated with legal, liability, regulatory and site
geology. It will take years for new projects to go through this process. Second, based on extraordinary work by the States of Texas
and Illinois, the Alliance, DOE and many other institutions, a
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newly 2,000-page final environmental impact statement has been
issued by DOE, which concludes the Mattoon site is environmentally acceptable, and three, a team of nearly 50 engineers and
scientists have completed an initial conceptual design and cost estimate for the project. I am prepared to address the cost of the
project in response to your questions.
As for my second topic, the nature of the Alliance and the Alliance’s interactions with DOE, the Alliance is a nonprofit organization formed specifically at the request of DOE. With this structure,
the Alliance and the DOE achieved the goal of openly sharing the
lessons of this project with the Nation and the world. Following
more than three months of DOE review including review of a conceptual design report and independent cost estimates prepared by
the Alliance, the Department of Energy entered into a legally binding cooperative agreement with the Alliance in March 2007. I am
proud of the Alliance’s efforts to fulfill its obligations under the
agreement. I also want to commend the fine technical staff at DOE
headquarters and the National Energy Technology Laboratory for
their vision and cooperation. Clearly, though, some in DOE’s senior
leadership, counter to our expectations, backed away from the
signed agreement and proposed a new direction in January 2008.
Moving to my third topic, DOE’s proposed restructuring, we are
disappointed in DOE’s proposal for multiple reasons. First, if implemented, it will result in the termination of the FutureGen at
Mattoon project. This is an unacceptable loss and a step backwards
in advancing carbon capture and sequestration technologies. Further, the restructured approach has a number of business, technical and financial issues which must be addressed. Importantly, it
is underfunded. An underfunded approach to such a massively
complex problem using several small projects attached to a commercial venture did not make sense for landing men on the moon
and it does not make sense for solving the climate change challenge. In a hearing last week, DOE also acknowledged that their
new plan will result in delays, DOE stated at least two years. We
believe the delay is likely five years or more. Further, DOE stated
that they may not meet the critical goal of 90 percent CO2 capture.
This delay and reduced standards do not make sense. In DOE’s testimony of last week, it was suggested that two projects would be
better than one, yet as it stands now, we have none. FutureGen at
Mattoon is already five years down the path of success and it
would be a huge mistake to move backward on the progress we
have already made.
In closing, as Chairman of the FutureGen Alliance Board of Directors, I want to convey our unwavering commitment to the continuation of FutureGen at Mattoon. We remain open and willing to
work with the Congress and the Department of Energy to put
FutureGen at Mattoon back on the fast track.
That concludes my opening remarks, and I welcome the Committee’s questions.
[The prepared statement of Mr. Thompson follows:]
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PREPARED STATEMENT OF PAUL W. THOMPSON
Committee Request:
‘‘. . . provide a description of the interactions between the Alliance and the Department of Energy prior to the Department’s decision to restructure the [FutureGen] program. Please provide your assessment of the potential impacts of DOE’s decision on
the Alliance, on the future of the program as originally envisioned, and on the overall
federal effort to develop and deploy carbon capture and sequestration technologies.
Also discuss the restructured program and the potential role for the Alliance in the
restructured program.’’
The FutureGen program is a global public-private partnership formed to design,
build, and operate the world’s first near-zero emission coal-fueled power plant with
90 percent capture and storage of carbon dioxide (CO2). It will determine the technical and economic feasibility of generating electricity from coal with near-zero
emission technology. FutureGen has five years of progress behind it. More than
fifty-million dollars have been obligated to the effort with the majority spent. It is
positioned to advance integrated gasification combined cycle (IGCC) and carbon capture and storage (CCS) technology faster and further than any other program in the
world. The location of the plant will be Mattoon, Illinois. The nonprofit structure
of the FutureGen Alliance, and involvement of thirteen companies that operate on
six continents, is consistent with its mission to facilitate rapid deployment of nearzero emission technology not only in the United States, but throughout the world.
Climate change is one of the most pressing, and most challenging, environmental
concerns we face, from both a domestic and international perspective. Our government, and other governments around the world, either intend to, or are in the process of, developing policies to address the concern. Irrespective of which specific climate policy is ultimately adopted by the U.S., the success of that policy and our economic future will hinge on the availability of affordable low-carbon technology. Nuclear, renewables, biomass, and efficiency will all be part of the low-carbon technology solution. However, coal is used to generate over 50 percent of the electricity
in the U.S., and is projected to remain the backbone of the U.S. electricity system
for most of this century. Given that the growing economies of China and India will
be fueled with coal plants, the availability of affordable, near-zero emission coal
technology, incorporating carbon capture and sequestration, is essential to our future energy security.
The Federal Government has a pivotal role to play in fostering the development,
demonstration, and deployment of near-zero emission coal technology. It is important that, as a nation, we invest at the scale required to develop, prove, and deploy
CCS technologies to the marketplace. While estimates vary, the required investment
is certainly in excess of $10 billion over the coming decade. This investment in our
nation’s future must be supported by the development and demonstration of nearzero emission coal technologies and CCS in a variety of applications.
The U.S. Department of Energy (DOE) is to be commended for its vocal support
of near-zero emission coal technology, including CCS. Its support of this technology
was recognized in backing the FutureGen program as originally envisioned, but a
recent proposal to restructure FutureGen fails to recognize the scale of the challenge
that this nation, and indeed the world, is facing. DOE’s proposal to restructure the
FutureGen program will delay technology development and integrated demonstration of commercial scale CCS by five years or more. It backs away from a nonprofit
partnership that was created, at the request of DOE, to act in the public benefit
and broadly share its technical results throughout the world. It rebuffs the participation of international companies (and countries) that are critical to the ultimate
deployment of clean coal technology around the world. It undermines the reliability
of the U.S. Department of Energy—and the United States—as a dependable partner.
Therefore, regardless of what other projects or what type of restructuring DOE
proposes, it is essential that the Department reaffirms the Unites States’ position
as a global leader in near-zero emission coal technology and CCS development by
maintaining its historical position that FutureGen at Mattoon is the flagship program for advancing CCS technologies.
FutureGen at Mattoon
FutureGen, located in Mattoon, Illinois, is in the national interest and is advancing IGCC technology with CCS faster and further than any other project in the
world. Some key features of this program include:

VerDate 11-MAY-2000

14:13 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00014

Fmt 6601

Sfmt 6621

C:\WORKD\E&E08\041508\41671A

SCIENCE1

PsN: SCIENCE1

111
• FutureGen at Mattoon offers DOE an opportunity to beat its proposed timeline.
DOE’s January 15, 2008 Request for Information (RFI) suggests an on-line
date of 2015 for projects using its restructured plan. The FutureGen Alliance
has already delivered five years of progress, including contract negotiations,
an enthusiastic and committed local community, a site that is technically and
legally ready to go, a design and cost estimate, a final environmental impact
statement, vendor relationships, and a team of fifty engineers and scientists.
No fully integrated, near-zero emission power plant project in the world can
compete with FutureGen in terms of its ability to move forward with urgency
on the required technology development and demonstration.
• FutureGen at Mattoon will meet or exceed all DOE emissions and CO2 capture
goals. All emissions and CO2 capture criteria included in the 2004 FutureGen
Report to Congress and DOE’s current Request for Information (RFI) will be
met by FutureGen at Mattoon, including 90 percent CO2 capture. It is imperative that DOE maintain the requirement of 90 percent CO2 capture from the
entire facility for the FutureGen program.
• FutureGen at Mattoon is fully integrated and at commercial scale. FutureGen
at Mattoon incorporates a commercial-scale gasifier and commercial-scale
‘‘Frame 7’’ turbine. As configured, and with the commitment to share lessons
learned widely, it gives industry a chance to learn about the cost, performance, and operating strategies for an integrated system with CCS.
• FutureGen at Mattoon is a hallmark for public benefit and information sharing. As a nonprofit enterprise, the FutureGen Alliance will broadly share information from the project, facilitating the deployment of commercial, nearzero emission power plants throughout the world. It is appropriate for DOE
to provide cost sharing for additional commercial CCS projects to facilitate deployment of CCS technology, but it must recognize that commercial projects
by their very nature will feature protection of technological know-how and intellectual property within individual companies rather than sharing it for
broad benefit.
• FutureGen at Mattoon is a model that provides international involvement at
an unprecedented level, which is essential to the rapid deployment of CCS
technologies. Thirteen companies with operations on six continents are participating as members of the Alliance. Climate technologies must be globally
accepted and globally deployed, or they will not be effective. International
participation has been exceptionally well-managed and has been a cornerstone of the information sharing in the program. No other project or program
can replicate FutureGen at Mattoon’s level of international involvement. We
need to remember that we are all striving to address ‘‘global climate change’’
not simply ‘‘U.S. climate change.’’ What better framework than a global public-private partnership to develop and establish the acceptable to approaches
measure, monitor and verify that CO2 has been successfully captured and
permanently stored.
• FutureGen at Mattoon provides a platform for testing advanced technologies,
which accelerates technology development and saves the taxpayers money. A
power plant constructed and operated by any for-profit entity must by its nature operate as much as possible. There is no incentive to periodically shut
down to cooperate with the DOE and technology providers to install and test
new technologies so as to keep driving down the costs of zero-emission technology. Maximizing the investment is a duty to both rate payers and shareholders.
Once built, and power generation, carbon capture, and sequestration operations are underway, FutureGen at Mattoon can serve as a test bed for advanced technologies emerging from DOE’s Fossil Energy R&D program and
industry R&D efforts. Such testing will not interfere with the primary mission of the facility to prove integrated CCS technology at a 90 percent capture
level and sequester a minimum of one million tons per year of CO2, and to
develop and prove cost-effective approaches to advancing CCS technology. Alternative testing approaches will be far more expensive. Areas where DOE
expects advancements to occur include oxygen production, gasifier improvements, gas clean-up, H2 and CO2 separation, H2 turbine advancements and
fuel cells. By proposing to end its support of FutureGen at Mattoon, DOE will
be increasing the cost and difficulty of testing the very advanced technologies
that its program managers seek to develop and deploy.
• FutureGen at Mattoon’s costs are manageable. All major global energy infrastructure projects, including other DOE projects, are being impacted by rap-
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idly rising commodity and equipment and staffing costs. FutureGen at
Mattoon is no exception. The FutureGen Alliance includes members who operate and build capital projects around the globe. They all confirmed the increase in costs on the project between 2004 and the present is typical of other
capital projects. We cannot delay working on this technology.
The Alliance has every motivation to control costs. The FutureGen Alliance
is not simply a contractor billing DOE to perform a service. The Alliance is
sharing in the costs pro-rata and is motivated to see technology developed at
the lowest possible cost. FutureGen at Mattoon’s unique financing structure
mitigates taxpayer exposure. The Alliance has pledged approximately $400
million dollars to the program, will return all of the estimated $300 million
in plant revenues back to the program, and will direct all of the post-program
electricity revenues to public benefit R&D. Industry financial contributors
will never receive a single dollar of financial return. This represents an unprecedented level of commitment. Further, the Alliance members are providing their expertise in developing and managing large power plant projects
with the discipline that comes from their expertise in developing large power
projects. The Alliance is willing to make this commitment because this investment is squarely in the interest of both the Nation and the world.
DOE Interactions
The FutureGen program was initially launched in February 2003 by President
Bush. At this time, industry was challenged to organize a consortium of companies
to participate in the project. A consortium was judged to be a better approach than
DOE’s historical approach of co-funding single company projects, as there was a
clear objective to have broad industry engagement. DOE representatives clearly conveyed that the business arrangement would be patterned after previous clean coal
technology (CCT) cooperative agreements. Also, because of the project scale and the
desire to make the effort a global one to accelerate the technology use, it was indicated that the more restrictive CCT requirements would be removed. Specifically,
the DOE represented the following anticipated terms:
• 20 percent non-federal cost-sharing;
• no repayment requirement from the industry partner;
• ability to vest ownership of the plant with the industry partner;
• traditional CCT program data protections for the industry partner;
• potential for program income (electricity, CO2, and byproduct sales) to be
shared among project participants proportional to their cost sharing during
the four-year project operating program;
• all of the post-project revenues to the industry partner, including any proceeds from a sale of the facility after the project; and
• an advance appropriation of $300 million toward the project through a programmatic transfer of funds from several canceled CCT projects. (Typically,
DOE appropriates all of the funds on a CCT project in advance. However, in
FutureGen’s case, DOE determined full advanced appropriation was not possible).
It was with this framework in mind that industry formed the Alliance, made representations to Congress and around the world, and grew its membership. Further,
in the interest of ensuring that neither the DOE nor industry were inappropriately
considered to be engaging in ‘‘corporate welfare’’, the Alliance was formed as a nonprofit 501(c)(3) entity. The decision to incorporate as a 501(c)(3) entity is unprecedented for a DOE clean coal project cooperative agreement, and has the following
implications for the Alliance members and DOE:
• unlike DOE, the industry contributors can never share in a single dollar of
program income or proceeds from the plant sale if that ever occurs;
• any program income or proceeds from the plant sale realized by the Alliance
must be reinvested in public benefit R&D; and
• unlike DOE, the industry contributors do not gain any stake in intellectual
property rights.
At the time of the project launch the DOE leadership team included:
• Secretary Spencer Abraham,
• Deputy Secretary Kyle McSlarrow,
• Under Secretary Robert Card, and
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• Assistant Secretary for Fossil Energy Michael Smith.
The public-private partnership was cemented through an initial Limited Scope Cooperative Agreement signed in 2005. This limited scope agreement supported preparation of a conceptual design report and initiating the site selection process.
By the time of the signing of the initial Limited Scope Cooperative Agreement,
Secretary Abraham, Kyle McSlarrow, Robert Card, and Michael Smith had left the
Department and were replaced by:
• Secretary Samuel Bodman,
• Deputy Secretary Clay Sell,
• Under Secretary David Garman, and
• Acting Assistant Secretary for Fossil Energy Mark Maddox.
For the Cooperative Agreement, the National Energy Technology Laboratory
(NETL) under the Office of Fossil Energy serves as the official contracting entity
for DOE on FutureGen. The Alliance is accountable to NETL on all technical and
contractual issues. The official contracting officer is the individual with the authority to modify the Alliance’s work scope, adjust budgets, or make binding determinations on which activities under the Cooperative Agreement can and cannot proceed.
The working relationship with the staff at NETL has been very positive. From our
vantage point, it appears that DOE concerns about the project have been raised by
its political leadership. It is has also been the case that the DOE political leadership
has often provided advice, which was valuable and consistent with contractual obligations, and has been followed.
During the conduct of the Limited Scope Cooperative Agreement, Mark Maddox
left the Department and was replaced by:
• Assistant Secretary for Fossil Energy Jeffrey Jarrett.
Following completion of the activities covered by the Limited Scope Cooperative
Agreement, in December 2006, the Alliance submitted a conceptual design report
and cost estimate to DOE. This material served as basis for negotiating a $1.8 billion Full Scope Cooperative Agreement. Among the provisions in this agreement
were:
• Alliance will continue to provide 26 percent industry cost-share (up from the
original 20 percent).
• The Alliance and DOE agreed to negotiate an adjustable cap on the DOE contribution, where the level of the cap would be adjusted up or down based on
inflation/escalation indices (a common practice in industry). This adjustment
would be negotiated after the current project phase.
• The Alliance and DOE agreed to share revenues pro-rata instead of the typical cooperative agreement whereby the private partner keeps all of the revenues. The effect of this was to have 74 percent of the estimated $300 million
in revenues be allocated to reduce DOE’s cost share.
• The Alliance and DOE agreed to share proceeds from the sale of the facility
on a pro-rata basis instead of all being allocated to the industry partner as
is typical for industry/DOE co-funded projects. This has the net effect of creating the potential for a material repayment of DOE’s cost share. To the best
of our knowledge, this is unprecedented in the history of CCT or Clean Coal
Power Initiative (CCPI) projects.
• Contributing Alliance members under the 501(c)(3) structure would not receive any repayment of their contributions from project revenues or a facility
sale. Such funds must be directed back to research and development.
The Full Scope Cooperative Agreement acknowledged the higher project costs
similar to those of every other major energy infrastructure project. In its original
estimates DOE had expressed costs as constant Fiscal Year 2004 dollars versus out
year dollars. Both the Alliance and members of DOE’s leadership team were advised
of and were well aware of their increased contributions resulting from global escalation. The project did not change in scope from its inception. DOE agreed to proceed and a Full Scope Cooperative Agreement was signed in March 2007, with a
gross cost of $1.8 billion, and a net cost of $1.5 billion.
The Full Scope Cooperative Agreement runs through 2017, with most of the expenditures concentrated in the next five years. Upon DOE’s approval of the agreement, Alliance members irrevocably committed $10 million dollars to the current
project phase and collectively budgeted nearly $390 million dollars of private money
for future project phases. The Alliance’s responsibilities in the first phase (termed
Budget Period 1) of the Cooperative Agreement include selection of the final site,
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additional design, preparation of a site-specific cost estimate, and procurement of
long-lead items.
Throughout 2007, the Alliance and the four finalist sites continued to spend millions of dollars to advance the activities. The DOE continued their efforts to bring
in government partners including China, India, Japan, South Korea and Australia.
Project costs were a part of the negotiation with these countries. A few have already
committed funding to the project. The Alliance hired staff, leased office space and
retained key global contractors.
At some point after the Full Scope Cooperative Agreement was signed in March
2007, something in the Department had clearly changed or confusion had evidently
developed, as Deputy Secretary Sell raised very surprising concerns about out-ofcontrol costs, scope growth, that DOE was liable for 100 percent of the cost growth,
and that the Alliance was ‘‘mismanaging the project.’’ The Alliance did not agree
with these observations and the Alliance promptly suggested a meeting to discuss
the new concerns. A presentation from that meeting is included in this testimony
as an attachment. In August of 2007, DOE representatives attended an Alliance
Board of Directors meeting where they acknowledged to the Alliance Board that the
cost growth was now understood to be due to market escalation, recognized that the
project was managed by the Alliance effectively, that the Alliance has been responsive to the DOE, and that cost increases were not due to scope growth.
To this day, it is unclear why after a multi-month review process and negotiation
for the Full Scope Cooperative Agreement, concerns could have arisen within DOE
as early as one month after the signing of a $1.8 billion agreement.
It should be pointed out that both the Alliance and DOE were concerned about
marketplace escalation. It was the Alliance’s view that the appropriate way to address the issue was to follow the plan in the Cooperative Agreement and complete
the current project phase, which included a site-specific engineering cost estimate.
At that time all parties could discuss how DOE’s financial exposure could be mitigated further. In the Alliance’s view it was premature to renegotiate the original
agreement when neither party had better engineering cost information or better information about escalation than when the original negotiations and agreement occurred.
Further, to maintain a large capital project on-track, it is important to establish
and follow a well designed plan with pre-defined project phases. Had DOE and the
Alliance followed the plan as agreed to in March 2007, we would be sitting here
today with a final site, Mattoon, a site-specific construction design, and a site-specific cost estimate. There would have been sufficient time during this administration
to adjust the Cooperative Agreement based on this new information. Instead, the
effort is nearly stalled and valuable time is being lost.
During the late-Spring/Summer of 2007, David Garman and Jeffrey Jarrett left
the Department and were replaced by:
• Under Secretary Clarence ‘‘Bud’’ Albright, and
• Acting Assistant Secretary for Fossil Energy Thomas Shope.
In late-September 2007, newly appointed Under Secretary Albright communicated, as general concepts, a set of Cooperative Agreement modifications. This introduced a new series of requests. Most were related to shifting more risk and cost
from DOE to the Alliance. Early conversations were cordial and productive. From
a business and capital project management perspective it did not make sense to the
Alliance to modify the agreement in mid-stream without further project data such
as site and cost estimate details; however, there was a recognition and willingness
of the Alliance to modify the agreement at the appropriate time. Further, there was
Alliance willingness, in principle, to accept DOE’s request that after the DOE had
expended a mutually agreeable sum, any future cost increases above that sum
would be shared 50/50 versus the previously agreed to 26/74. During meetings with
DOE, the general concepts were developed in an initial term sheet of modifications
for further discussion.
Thomas Shope left the Department during this time period. The Assistant Secretary position remains vacant with no one acting to this day.
In mid-October 2007, a stumbling block was reached when DOE raised for the
first time an absolute demand to limit the Alliance’s ability to use commercial financing for a portion of the project. Commercial financing is routinely used on DOE
clean coal projects and is expressly contemplated in the applicable regulations. Financing is an important tool to manage project cash flow and manage unforeseen
risks. Normal private sector energy projects are typically financed 50–80 percent of
total project cost. In the case of FutureGen, a lesser amount of 10–20 percent is
manageable. Financing had been discussed with DOE as early as 2003 and the Alliance had an obligation to provide a financing plan to DOE prior to the start of the
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next project phase. Thus, for financing to be eliminated or highly restricted by DOE
came as another surprise.
Still, the Alliance, based principally on a series of strong positive signals to come
from DOE and the administration, operated under the view that the DOE concerns
could ultimately be resolved no later than the start of the next project phase and
that selection of a final site and preparation of a site-specific cost estimate would
help in the resolution of those concerns. The Alliance made it very clear that its
members would agree to contribute their pro-rata financial commitments of ∼$400
million in cash, subject to the availability of matching DOE cost-share. Thus, there
should be no concern over the Alliance walking away after construction began.
Moreover, the Alliance would have already spent tens of millions of private sector
money before construction so there would be the added incentive to see the project
to completion.
In parallel to these discussions with DOE, and DOE’s position that financing
should be highly restricted, the following very positive events occurred over the Fall
of 2007 leading up the final site announcement:
• Secretary of State Condoleezza Rice made positive mention of FutureGen in
a speech before the United Nations.
• President Bush made positive mention of FutureGen in a meeting of Major
Economies on Energy Security and Climate Change.
• DOE issued an approximately 2000-page Final Environmental Impact Statement (EIS) and published a Notice of Availability in the Federal Register on
November 16th. The EIS described the relationship between DOE and the Alliance, the project costs and cost-share, and DOE’s preferred alternative to
provide financial assistance to the FutureGen Project.
• DOE issued a press release indicating that completion of the EIS would enable a site announcement by year-end.
• DOE was communicating to Congress that a site would be chosen by yearend.
• The EIS Notice in the Federal Register started an important clock on a 30day ‘‘wait period’’ before the end of which DOE could not issue a final Record
of Decision (ROD). The Alliance and DOE had discussed, multiple times, in
the preceding six months, that DOE would issue the ROD when the 30-day
wait period expired (December 16 was the expiration date) and the Alliance
would announce the site no later than December. DOE provided an advance
copy of the final draft ROD for Alliance review. This interaction included a
discussion that DOE was on-track in its preparation of the ROD so that it
could be issued on December 17, albeit an aggressive schedule. DOE staff
were working hard, and it was an excellent team effort.
On the basis of these positive actions by DOE and the administration, the Alliance made the final site decision on December 6, 2007. The Alliance was obligated
to make this site selection under the terms of the still active Full Scope Cooperative
Agreement. Given the involvement of thirteen companies, communication planners,
project staff, and others, within a week approximately fifty individuals knew the site
was Mattoon. While still confidential, the Alliance recognized the wheels were now
in motion and the site would be known either through an organized message or
through an unintended leak. Obviously an organized, versus unintended, release
was the preferred approach.
On December 10th, DOE’s Deputy Assistant Secretary for Oil and Natural Gas
Programs, who was also Acting Principal Deputy Assistant Secretary for Fossil Energy, called the Alliance CEO to indicate a letter would be coming to the Alliance.
A letter followed, from Mr. Slutz, indicating a delay in DOE’s issuance of the ROD
and indicating it was ‘‘inadvisable’’ for the Alliance to schedule an announcement
of the selected site while offering compelling reason for a delay. At that time, (with
all due respect to Mr. Slutz and his position), the Alliance cannot not recall having
heard from him before, nor was he known to be a central player in the Department’s
project decision making process. Consequently, the Alliance weighed very strongly
whether or not to take DOE’s advice against other compelling factors for proceeding.
Given that the wheels on the site announcement were already in motion, the site
decision was already made and becoming more difficult to keep confidential with so
many individuals knowing the final site, and project delays costing as much as $10
million per month, the Alliance felt the reasons for proceeding outweighed the reasons for delay. The Alliance had already reviewed an advance copy of the ROD,
which reaffirmed the EIS findings and concluded all four candidate sites were acceptable. It was assumed the ROD would indeed be released on time or soon thereafter without issue, as it was effectively complete. There was also a strong feeling
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that it was inappropriate for the Alliance to string along the States of Texas and
Illinois with another delay. The states had been spending substantial amounts of
their sparse state resources and had originally been promised a site announcement
in September, then October, and then November driven by slippage is the EIS release. The efforts of both states were commendable and they earned our admiration
for always having been prompt when it came to meeting their deadlines to the Alliance.
While DOE had suggested a possible restructuring to several of the Alliance member companies, this information was only heard by the Alliance management second
and third hand with sketchy details. It was not uncommon to hear rumors or misinformation second and third hand that never materialized as correct. No official representative of the Alliance was specifically told of the restructuring plans by DOE
prior to the day of the DOE announcement.
DOE’s Proposed Restructuring
As currently configured, DOE’s proposed restructuring would effectively result in
the termination of FutureGen at Mattoon. The Alliance Board carefully evaluated
the proposed restructuring and has concluded that neither a thirteen-member consortium nor a smaller Alliance consortium could successfully conduct FutureGen at
Mattoon under the newly proposed model. The reasons for this are technical, financial, and business structure related. The Alliance also has serious concerns about
the adequacy of funding under the proposed restructuring, and whether any project
conducted by any party could meet the stated DOE goals in a timely manner. The
Alliance view remains that it is in the national interest to complement FutureGen
at Mattoon with additional, adequately funded projects in a variety of engineered
applications and a variety of geologic formations, but that complementary projects
must not come at the expense or delay of the number one priority, FutureGen at
Mattoon.
Currently, DOE’s proposed restructuring leaves many unanswered issues that are
of concern. Some of the specific concerns about the DOE proposed restructuring include:
• DOE’s schedule under the restructuring proposal is unrealistic. DOE has an
important obligation to the taxpayer to follow comprehensive contracting
processes, conduct technology reviews, and prepare an environmental impact
statement on any new project. The schedule (i.e., a proposed on-line date of
2015) in the Request For Information (RFI) is not realistic for a project that
meets 100 percent of the stated goals. Many potential industrial partners are
unfamiliar with DOE’s required practices, and it is important that the DOE
inform them of a reasonable schedule so that they can properly conduct the
project and deal with their third-party investors. Overly optimistic schedules
are a disservice to Congress, industry, and the public.
Based on our experience, I would envision the following as a fast-track schedule for DOE to identify an alternative, fully integrated project that meets all
of the existing performance goals for the FutureGen program:
fi 2009+: project selection and cooperative agreement negotiation
fi 2012: completion of preliminary design, environmental impact assessment and record of decision
fi 2013: completion of detailed design and procurement of major technology
components
fi 2017: completion of construction
fi 2018: initial operation
fi 2022: completion of test period
• DOE’s restructured approach has problematic business parameters. DOE’s proposal implies that 90 percent capture simply involves the addition of new
technology to an existing IGCC. It does not. The complex integration of CCS
into a commercial IGCC plant will entail significant modifications to many
other systems, including commercial systems inside the base plant. It would
also largely require a restart of design work done to date on the base commercial plant. Thus, the government, its procurement rules, and its oversight
practices could easily extend into the commercial, for-profit power plant. Further, applying FutureGen funds to a project with anything appreciably less
than capturing 90 percent of the total CO2 emissions from the entire plant
would fall short of what is needed to rapidly develop near-zero emission coal
plants.
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• DOE’s restructured approach does not address the increased marginal cost of
electricity due to adding CCS to a plant. The modified plant that DOE proposes that industry build will cost substantially more to operate than a traditional plant. DOE’s RFI is largely silent on operating costs. Adding CCS to
an IGCC plant is expected to increase the cost of electricity by as much as
50 percent and the marginal production cost by as much as 20 percent. Because power plants dispatch electricity to the grid based on their marginal operating cost, the approach DOE proposes could result in a plant that is too
expensive for industry to operate.
• DOE appropriately retained the 90 percent capture goal in its RFI and must
do so in any awarded projects. However, DOE has recently made public statements that this goal may be relaxed. The FutureGen program has identified
90 percent CO2 capture as an important requirement to advance CCS technology. This level of CO2 capture has significant impact on the design of
many critical components of the facility, such as the combustion turbine, gas
clean-up system, and syngas clean-up system. It would be a serious mistake
if this target level is relaxed. Ninety percent is a technical goal designed to
ensure a sustainable future for coal in a carbon-constrained world. Today’s
commercial projects cannot technically or economically achieve this goal and
DOE’s program should focus on bold technological advances, not incremental
change.
• Plant revenue must go to the industrial partner. In a commercial project, it
is expected that all of revenue would need to go to the industry partner. Unlike FutureGen at Mattoon, in which DOE shared in the project revenues substantially offsetting federal investment, for projects conducted under DOE’s
new approach, a successful commercial project would insist that plant revenues go to the industrial partner so that private sector participants can generate a commercial return.
In its 2004 report ‘‘FutureGen Integrated Hydrogen and Electric Power Production
and Carbon Sequestration Research Initiative,’’ DOE acknowledged the necessity for
the type and level of risk sharing associated with FutureGen at Mattoon if technology is to advance at the required pace. In its report, DOE said:
‘‘FutureGen’s integration of concepts and components is key to providing technical and operational viability to the generally conservative, risk-adverse coal
and utility industries. Integration issues such as the dynamics between upstream and downstream subsystems (e.g., between interdependent subsystems
such as the coal conversion and power and hydrogen production systems and
carbon separation and sequestration systems) can only be addressed by a largescale integrated facility operation. Unless the production of hydrogen and electricity from coal integrated with sequestrating carbon dioxide can be shown to
be feasible and cost competitive, the coal industry will not make the investments necessary to fully realize the potential energy security and economic benefits of this plentiful domestic energy resource.’’
Technology advancements and market changes in the last five years have not
changed this need for a full scale validation envisioned in DOE’s report and
FutureGen at Mattoon.
There is no program in the world that can move near-zero emission power and
CCS faster or further than FutureGen at Mattoon. The FutureGen Alliance is nonprofit, includes unprecedented international involvement and information sharing,
and has a site that is technically and legally ready to go. Alternatives will cost the
country five years or more of delay and/or deliver less in terms of results.
As Congress and the administration debate the appropriate structure for the
FutureGen program, the Alliance urges that all of these factors be taken into account. FutureGen at Mattoon should be maintained as a global flagship program
that is the Nation’s top priority for advancing near-zero emission coal technology,
and complementary projects should be added to the program as the budget allows.
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BIOGRAPHY FOR PAUL W. THOMPSON
Paul W. Thompson was named to his current position in 1999. He has more than
15 years of experience in the electric and natural gas utility industry. Prior to this
he worked in the oil and gas industry.
Thompson started his career as Manager, Financial Planning at Northwest Industries in Chicago. Prior to joining LG&E Energy as Director, Business Development
in 1991, he also had worked for Lone Star Technologies, a Northwest Industries
Subsidiary, in Tulsa, Oklahoma, and Dallas; and for Koch Industries Inc. in Tulsa
and Boston. Thompson subsequently held several upper-management positions both
at Louisville Gas and Electric Company and LG&E Energy. He became LG&E Energy Marketing’s Group Vice President before being promoted to his current position.
Thompson has a bachelor’s degree in mechanical engineering from the Massachusetts Institute of Technology (MIT), and a master’s degree in business administration in Finance and Accounting from the University of Chicago. He has also completed the Executive Program on Leading Corporate Transformation at the E.ON
Academy Harvard University. He is a member of the American Society of Mechanical Engineers and an Advisory Board Member for the Center for Applied Energy
Research.
Thompson is Chairman of the Board of the FutureGen Industrial Alliance. He is
a board member of Electric Energy Inc. and Ohio Valley Electric Corporation.
Thompson is on the Advisory Board for the University of Kentucky Center for Applied Energy Research. Thompson is a board member of the Center for Energy and
Economic Development.
Thompson is a board member of the Jefferson County Public Education Foundation and Greater Louisville Inc. Thompson is a council member for the University
of Kentucky College of Engineering Project Lead The Way. He is Vice-Chairman of
the Louisville Free Public Library Foundation Board and served as the 2002 Chair
of the Annual Children’s Reading Appeal. Thompson is a member and Finance Committee Chair of the Louisville Downtown Development Corporation and a 1998 graduate of Leadership Louisville. Thompson has previously served on the board of the
Friends of the Waterfront, represented LG&E as Co-Sponsor of Habitat for Humanity, and he has twice served as Honorary Chairman of the March of Dimes Annual
Walkathon.

Chairman LAMPSON. Thank you, Mr. Thompson.
Mr. Yamagata, please proceed.
STATEMENT OF MR. BEN YAMAGATA, EXECUTIVE DIRECTOR,
COAL UTILIZATION RESEARCH COUNCIL (CURC)

Mr. YAMAGATA. Mr. Chairman, Members of the Committee, I
want to thank you for inviting us to provide this testimony today.
I believe I have a crutch with me, which are PowerPoints that I
would like to go through with you and hopefully thereby keep my
oral testimony to five minutes.
Let me start by summarizing the written testimony, and I think
it can be done fairly simply. First of all, we do not believe, the organization that I represent, that FutureGen should be terminated
for all of the reasons that Mr. Thompson provided to you. It is a
fully integrated facility. We don’t have one like that in the world
today. We are going to lose three to five years if we do this. I think
Secretary Albright’s point was well taken in the time frames that
he provided to this committee in his previous testimony.
Ninety percent carbon capture, which is something that we may
know how to do but we can’t do it cost-effectively, and I think you
need to keep that in mind as I try to weave through also what the
Department wants to do with a restructured FutureGen program,
specifically with respect to the 90 percent issue. You have an industrial alliance that has been developed, almost unheard of in the
context of large programs of this size, and finally, the international
participation. So, when you put all of those things together and for
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all of those reasons, we do not believe that FutureGen is a project
that should be terminated.
Let me talk a little bit about the alternative program that the
Department has provided, and in this context, and I don’t want to
nuance words but the Secretary talked about cutting-edge technology on large commercial facilities, and we are talking about facilities that cost $1 billion and more and talking about cutting-edge
technologies doesn’t make a lot of sense to us. There are technologies that you can put on these projects and get carbon capture
but I don’t think they are cutting-edge technologies that are going
to get 90 percent capture, which is one of the requirements in the
restructure program, or at least that is what the Department is
looking at.
The Secretary also made note of 30-plus IGCC projects that have
been announced in the last 24 or so months. Take a look at the
number of projects that also have decided not to go forward and I
think what you are going to find really is there is a very minimal
number of projects, whether they are IGCC or combustion-based
new coal projects in this country that are actually going forward.
I think that is a shame, and given the amount of capacity and demand that we require in this country, we are going in the wrong
direction. But the point I want to make to the Committee is, we
can’t assume that there are 30 IGCC projects out there. There are
very few limited number of projects, two as the Secretary pointed
out, that have been permitted. Therefore, my point is that if we
have a project that is ready to go, if given the time and the opportunity, we ought not to deny that project from moving forward, and
I speak specifically of FutureGen.
I also want to point out in the context of the restructured program that we are looking at a commitment by this Department of
Energy of a 14-year program at $1.3 billion, and we are going to
do multiple projects off of that $1.3 billion. It is our view that each
one of those projects is going to cost anywhere from $300 million
to maybe $400 or $500 million for the type of program and project
sizes that they have announced, or want to do. If you do the math,
that is three or four projects.
I am going to talk to you in a minute about a program that our
organization is promoting where we think in order to launch that
type of a program, you need to do 20 or 30 projects, 20 or 30
projects in the next 15 to 18 years, but I will get more into that
in a moment when we have more time.
Finally, I would like to say in response to another question that
the Subcommittee asked, and that is, the relationship of that program, that is the multiple program, restructured program, to the
regional partnership program as well as the Clean Coal Power Initiative. The Clean Coal Power Initiative program is a demonstration program of new, advanced technologies. The multiple program
or multiple project program that the Department is announcing or
is trying to do is really not that. It is intended towards deploying
technology we already know something about. In the context of regional partnerships, it does seem to me that we ought to be able
to use the CO2 from these commercial projects to use them in the
regional partnership programs. The real question there is timing.
We are not going to get this done until 2016 or 2017 and we need
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CO2 earlier than that for the regional partnerships. The timing
doesn’t seem to fit up there, or at least they don’t fit up as nicely
as the Department would have you believe.
Let me step back for a moment and talk about all of this in the
context of what we really need to do, how much time is it going
to take us to get it done, how much is it really going to cost to do
the type of things that all of us I think want to see done and then
in fact who is going to end up paying for it. I think the point I want
to make from this side is, FutureGen really does address that first
bullet point. That is what CCS, or carbon capture and sequestration, is all about. But that is the integration of an entire project,
and that is what we need to be looking at when we want to use
coal and capture CO2, put it into the ground long-term and keep
it there safely. But the other point I want to make is, we ought to
be looking at technologies that advance the efficiency of converting
coal to useful energy, and the take-away here is that for each one
percent increase in efficiency, we reduce CO2 by as much as two
and one-half percent. So you do the math on that. You increase
something by five percent and you get 12.5-plus percent reduction
in CO2 without worrying about the capture part of it. We have a
large stake in dealing with the research and development of technology and in focusing on efficiency as well.
Let me point out to you that in our program, that is, the Coal
Utilization Research Council and then I will wind down. We really
are looking at two different programs here, both of them integrated. One is a longer-term research, development and demonstration program that this committee and this subcommittee has focused on responsibly for a number of years. What do we do with
the scientific base in this country and utilizing that base in order
to get us very good technologies with high efficiency at a consumerreasonable cost when we have to capture that 90 percent of the
CO2 coming off of coal units, and then secondly and as important,
what do we do now with the technologies that we currently have.
I want to reemphasize, at least from the Coal Utilization Research
Council’s perspective, that we think the Department’s restructured
FutureGen program is something we ought to do. The country
should do this, not at the expense of FutureGen but because we
have got to get going and we need to do it with the technologies
that are currently available and then lead into better technologies
farther on.
I am not going to spend any time talking about what those two
programs require. Let me just say that we are looking at what one
might think is enormous costs. I don’t mean to put the chart up
here for the shock value but to simply say we are fooling ourselves
if we think that $1.3 billion over the next 14 years is going to address the kind of problem that I think we have got. The long-term
program that we have defined, research program, is about a $17
billion or $18 billion program but it is over a 15- or 16-year period.
The near-term program, that is, let us get something done now, including the type of restructured program that the Department has
been proposing, needs to get done now as well. So those are the two
pieces.
My final comment is, if you are going to look at a near-term program not in lieu of FutureGen but a near-term program, do not
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confine it to gasification only. We need to do combustion-based systems as well. The industry needs options here, not limitations.
Thank you.
[The prepared statement of Mr. Yamagata follows:]
PREPARED STATEMENT OF BEN YAMAGATA
Introduction:
This written statement is submitted in conjunction with testimony that will be
provided to the Subcommittee on Energy and Environment of the House of Representatives Committee on Science and Technology by the Coal Utilization Research
Council (CURC).
The Coal Utilization Research Council is a not-for-profit organization comprised
of major coal producers, investor owned and well as public utilities that use coal as
a fuel to generate electricity, entities that use coal to produce other useful chemicals
and fuels, the major U.S. manufacturers of boilers, gasifiers and oxygen production
machinery and equipment, several states and leading universities involved in coal
research and development, as well as the Edison Electric Institute (EEI), the National Rural Electric Cooperative Association (NRECA), the America Public Power
Association (APPA), the National Mining Association, the United Mine Workers of
America, EPRI and others. A complete list of CURC’s membership is attached for
the Committee’s information.
CURC is organized for the specific purpose of promoting the research, development, demonstration and deployment of technology that will enable the long term
use of our nation’s abundant coal supplies in a cost-effective and environmentally
acceptable manner. As the Congress prepares to debate the enactment of greenhouse gas legislation and the regulation of GHG emissions, including principally
carbon dioxide CO2, it is vitally important that technology play a key role. Indeed,
with the use of technology the capture and use or long-term storage of carbon dioxide is possible. Equally true, unless carbon capture and storage (CCS) technology
is successfully demonstrated and deployed on coal and other CO2 emitting facilities
it is unlikely we will succeed in containing our contribution to the warming of the
globe.
The Subcommittee has asked that we address three questions with regard to the
Department of Energy’s decision to terminate the current FutureGen project and to
restructure the program. Those questions are:
(1) What is the value and role of FutureGen towards the development and deployment of carbon capture and storage technologies?
(2) What is the value and role of the restructured program as a compliment to
other federal R&D efforts related to CCS technology development?
(3) How will the restructured program compliment the on-going Clean Coal
Power Initiative (CCPI) and the regional Carbon Sequestration Partnership
Program?
Summary of the CURC Written Statement:
(1) As a totally integrated, ground up commercial-scale demonstration project
of IGCC with fully integrated carbon capture and storage this project should
not be terminated. The U.S. will lose valuable time and experience (as much
as three to five years) in the development and deployment of CCS technology and application if the FutureGen project is abandoned.
(2) The DOE initiative to encourage IGCC projects to install and operate CCS
onto planned IGCC projects would be beneficial and CURC supports such
a program but not at the expense of the FutureGen project. Moreover, the
DOE proposal needs to be funded at a realistic level (the $1.3 billion to be
committed over a 14-year is totally inadequate) and such a program cannot
be limited to IGCC projects only.
(3) The CCPI program is a separate demonstration program intended to support new technology that is not currently available in the marketplace. The
proposed restructured FutureGen program would be focused, presumably,
upon a different set of commercially-available technologies to capture and
sequester CO2. However, IGCC and other coal combustion projects that are
equipped with CO2 capture technology could become an important source of
CO2 for the on-going regional Carbon Sequestration Partnerships.
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Value and Role of FutureGen to Develop and Deploy CCS:
FutureGen was initiated by the Administration in 2003 and this first-of-a-kind
demonstration project has been described as America’s showcase for cutting-edge
technologies to advance the Nation’s climate change initiatives predicated upon the
development and use of technology.
FutureGen is unique because the entire project has been conceived and is being
executed as an integrated whole—from advanced coal gasification to electricity production to capture and long-term storage of the CO2. A primary value of FutureGen
is this integration. Of equal importance is the demonstration of technology capable
of capturing up to ninety percent of the CO2 emitted through the coal conversion
process and then the compression, transport and long-term storage of at least one
million tons annually of that captured CO2 into a deep saline formation. Tomorrow’s
coal utilization projects will learn from this project—the planning, design, construction and operation of an integrated system, including the IGCC power plant, the integrated CO2 capture system, and the identification, characterization, field preparation attendant to the CO2 storage site and then the location and drilling of wells,
followed by the injection, monitoring and verification processes for storing CO2. This
has never been done before; FutureGen would be the world’s first.
And finally, this project represents the association of industries, both domestic
and international, as well as the commitment of the U.S. and foreign governments,
to cooperatively plan and develop this project. Not only has the FutureGen Industrial Alliance committed up to $400 million the Alliance also incorporated into the
project the DOE’s goal that FutureGen serve as a ‘‘living laboratory’’ to lead in the
advancement of technology by becoming a testing platform for future advanced coal
power plant technology deployment. With international participation, it would appear that FutureGen could also serve as a principal means by which countries, like
China, would be able to view first-hand how to construct, operate and use technology to capture and store CO2 from coal use.
Finally, if DOE is allowed to terminate this partnership it would appear that we
could lose as much as five years. How? FutureGen has actively developed this
project over the last five years; the planning of a fully integrated IGCC with CO2
capture will be lost, not to mention the work already done on CO2 site evaluations
storage and selection. We most certainly will also lose the benefits of working together. The importance of this industry alliance, its commitment to the project and
its reliance upon the government as a partner should not be underestimated. Withdrawing support at this stage in the project’s development sends a mixed message
to the market place and to Congress regarding the DOE’s commitment to technology
development and to the government’s reliability as a partner, especially for largescale projects that require multi-year commitments.
Assessment of Restructured Program:
The CURC has submitted comments to the DOE in response to the Department’s
Request for Information (RFI) soliciting industry interest in the proposed terms and
conditions of a restructured FutureGen program. That submittal is attached to this
testimony and it is requested that CURC’s information be made a part of the hearing record. The CURC opposes the Department’s plan to terminate support of the
currently structured FutureGen project for the specific reasons detailed above. However, we do support the initiation of a separate program whereby the government
would assist industry by providing financial support to cover the incremental costs
of the installation and operation of CCS. The following is a summary of the RFI
comments submitted by the CURC:
(1) The amount of funding, $1.3 billion (in as-spent dollars), over a 14-year period (the scope and duration of the proposed FutureGen restructured program) does not appear to be adequate to support ‘‘multiple’’ CCS projects;
(2) The program should not be limited to the installation and operation of CCS
on IGCC projects; rather, a separate but parallel program for combustionbased projects, including both post combustion capture and oxy-combustion
projects of, at least comparable size, should be established;
(3) The requirement to capture 90 percent of CO2 and store at least one million
tons per year of CO2 into deep saline structures is overly restrictive; industry needs to obtain baseline data, demonstrated reliability and widespread
confidence in CCS systems and these goals can be achieved more cost-effectively by requiring less aggressive percentages of capture;1 and
1 The 90 percent capture requirement of total CO emissions is more appropriately applied to
2
the FutureGen project where technology demonstration is a principal goal rather than the type
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(4) The lack of a regulatory structure to address the transport and storage (during the life of the project as well as longer-term) of captured CO2 along with
a resolution to long-term liability issues for selected power generation
projects must be addressed, otherwise industry involvement is not likely to
occur.
CURC has proposed the adoption of a near-term CO2 reduction program that contemplates, in part, supporting the same goal as the Secretary now proposes through
the proposed alternative FutureGen program. Encouraging the early application of
CCS technology to commercial-scale power generation facilities, both gasification
and advanced combustion-based, is a critical component of CURC’s near-term program. But, the CURC program appears to be more realistic as it relates to costs
of CO2 capture equipment and the total amount of support required of government
to encourage power plant owners to install and then capture CO2 and store up to
one million tons annually into deep saline formations. The CURC near-term program is described, in detail, in a briefing paper that the CURC issued last November, 2007. A copy of that paper can be obtained at our website at: www.coal.org.
The near-term program details a multi-year industry effort focused upon the
adoption of technologies that are currently available in the marketplace. The DOE
proposed restructured FutureGen program appears to be intended towards the same
goal. The CURC program would support CO2 reductions that could be accomplished
now by the application of technologies currently available. We believe that adoption
of such a near-term program might result in the prevention or capture of at least
140 million tons of CO2 annually. The estimated cost of the CURC near-term program is $38 billion in industry and government cost sharing to achieve these early
results between now and 2025.
The amount of funding proposed for a restructured DOE FutureGen program is
$1.3 billion, over a 14-year period (the scope and duration of the proposed DOE program). The CURC first adopter proposal which practically mirrors the organizational structure and the goals of the DOE restructured FutureGen program would
support approximately 9000 megawatts which we believe is a minimum number of
units (10 to 15 units) required to launch early experience with CO2 capture and
long-term storage from power plants. This portion (the first adopter program) of
CURC’s proposal would cost approximately $9.0 billion between now and 2025. We
therefore, seriously question the adequacy of the $1.3 billion over the proposed 14year period to support ‘‘multiple’’ projects as projected by the DOE.
Potential to Complement other DOE programs, including the Department’s
R&D and CCPI and Regional Partnership Programs:
CURC wishes to emphasize in as strong a manner as possible the importance of
DOE’s coal R&D program as a critical component to our nation’s greenhouse gas
mitigation efforts. To achieve the challenging CO2 emission reduction schedules that
have been discussed in Congress, much more significant levels of funding for coalrelated technology development, demonstration and deployment will be required,
and a multi-year commitment from the Federal Government is needed immediately.
Long-term goals need to be agreed upon by industry and government; advance appropriations to support the RD&D programs need to be made to insure that funding
is available; and then government must be a steady and reliable partner. The challenge of global climate change and man’s contribution to that change will require
enormous financial, technical and political commitments and the current DOE budget provides a very inadequate response to the technology challenges involved. CURC
and EPRI have jointly developed a long-term RD&D program that specifically addresses the need for targeted programs. This technology Roadmap includes the type
of technology that must be supported to achieve specific cost, efficiency and emission
reduction goals as well as estimated costs. The costs set forth in the Roadmap, in
light of the enormous increase in the costs of basic commodities like steel and copper currently are being revised. A copy of the CURC–EPRI coal technology Roadmap
can be obtained by visiting the CURC website at www.coal.org.
of commercial-scale projects contemplated by this proposed program. Furthermore, even after
detailed characterization of a sequestration site, there is no certainty that it will be suitable
for long term sequestration. Certainty only comes after injection of significant amounts of CO2
and thus confirmation of predictions about the storage site. Projects need design flexibility to
recover non-CCS operation if initial sequestration fails; thus, it is strongly encouraged that the
program specifically recognize the possibility that long term sequestration may not be possible
and specific allowance should be made for this contingency by insuring that a selected project
sponsor will not be penalized and forfeit the DOE’s financial support if long-term storage proves
unsuccessful.
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FutureGen was intended to be the Department’s premier demonstration project
that would serve as a continuing ‘‘testbed’’ for moving technology from R&D to demonstration. By terminating the current FutureGen project this function may also be
lost. More importantly, the important elements of design integration, 90 percentplus capture of CO2, and long-term storage of CO2 is likely to be lost in a restructured program where any industry participants must be focused upon the operation
of a commercial, power production facility not the testing of equipment or the capturing of 90 percent of the CO2 at this early stage in the development of CCS technology.
Where the FutureGen project is intended to complement the DOE’s R&D program
by serving as a demonstration project (the last element of RD&D) the proposed restructured program has a different set of goals and objectives. These goals and objectives, in our opinion are exceedingly valuable, as well. Government support of
those who will undertake early CCS projects (beyond FutureGen) is encouraged.
Finally, and very important, CURC has recommended to DOE and to the Congress that CCS projects utilizing combustion technology (i.e., flue gas scrubbing or
oxygen-fired combustion technology) should be made specifically eligible for the restructured FutureGen program if it is ultimately adopted. We have specifically recommended that there be a separate, parallel program established for CCS projects
utilizing combustion technology. Our reason for suggesting a parallel but separate
program is two fold: first, the requirements to qualify a CCS technology will be entirely different for pre-combustion and post-combustion CCS systems and, second,
rapid implementation of the program is essential to insure that CCS projects precede any enactment and implementation of legislation to regulate CO2 if Congress
decides to take such action. That rapid implementation can be accomplished if DOE
does not attempt to write one set of qualification criteria for technologies that are
very different.
It is not clear how the goals and objectives of the proposed restructured
FutureGen program would complement the on-going Clean Coal Power Initiative
(CCPI). That program, which has yet to be continued by the DOE (i.e., the Department announced its intent to release a third solicitation last December but has yet
to do so), is focused upon the demonstration of new technology that is not widely
used in the marketplace.
Finally, the DOE has specified that projects selected through a restructured program must be able to capture at least 90 percent of the CO2 from the unit and store
at least one million tons of CO2 annually. To that end conceivably these power
projects could be used as the source for CO2 for that needed by the regional partnerships to continue large scale CO2 injection and testing in saline aquifers.
CONCLUSIONS:
The CURC appreciates this opportunity to provide these comments to the Committee on Science and Technology and we will seek to answer any questions that
the Committee and its Members have regarding this very important subject matter.
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MONDAY, MARCH 3, 2008

Comments submitted to the Department of Energy by the
Coal Utilization Research Council (CURC)
in response to a Request for Information (RFI)
issued by the DOE
Comments submitted by:
Ben Yamagata
Executive Director
Coal Utilization Research Council (CURC)
1050 Thomas Jefferson St. N.W.
Washington, D.C.
INTRODUCTION:
These comments are submitted on behalf of the membership of the Coal Utilization Research Council (CURC) in response to the Department of Energy’s request
for information related to the Department’s intent to restructure the FutureGen
project. A list of CURC’s membership is attached. These comments address the proposed structure and content of the Department’s revised FutureGen program but
should not be interpreted, by this submission, as supporting the intention to terminate the government’s participation in the FutureGen project.
The CURC opposes the proposed action to terminate DOE support of the current
FutureGen project. A copy of our letter to various Members of Congress in which
we urge reconsideration of the proposed action is attached for your information. In
this same communication CURC also noted its support of the Department’s initiative to undertake a solicitation in which the DOE would provide funding for the incremental costs associated with installing and operating carbon capture and storage
systems (CCS) on commercial-scale electric power generation facilities.
SUMMARY OF CURC’S CONCERNS ABOUT THE PROPOSED CCS PROGRAM:
(1) The amount of funding, $1.3 billion (in as-spent dollars), over a 14-year period (the scope and duration of the proposed program) is not adequate to
support ‘‘multiple’’ CCS projects;
(2) The program should not be limited to the installation and operation of CCS
on commercial-scale IGCC projects; rather, a separate but parallel program
for commercial-scale combustion-based projects, including both advanced
pulverized coal with carbon capture and oxy-combustion technologies,
should be established, as well;
(3) The requirement to capture 90 percent of CO2 and store at least one million
tons per year of CO2 into deep saline structures is overly restrictive; industry needs to obtain baseline data, demonstrated reliability and widespread
confidence in CCS systems and these goals can be achieved more cost-effectively by requiring less aggressive percentages of capture;1 and
(4) The lack of a regulatory structure to address the transport and storage (during the life of the project as well as longer-term) of captured CO2 along with
a resolution to long-term liability issues for selected power generation
projects must be addressed, otherwise industry involvement is not likely to
occur.
1 The 90 percent capture requirement of total CO emissions is more appropriately applied to
2
the FutureGen project where technology demonstration is a principal goal rather than the type
of commercial-scale projects contemplated by this proposed program. Furthermore, even after
detailed characterization of a sequestration site, there is no certainty that it will be suitable
for long-term sequestration. Certainty only comes after injection of significant amounts of CO2
and thus confirmation of predictions about the storage site. Projects need design flexibility to
recover non-CCS operation if initial sequestration fails; thus, it is strongly encouraged that the
program specifically recognize the possibility that long-term sequestration may not be possible
and specific allowance should be made for this contingency by insuring that a selected project
sponsor will not be penalized and forfeit the DOE’s financial support if long-term storage proves
unsuccessful.
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DISCUSSION OF SPECIFIC CONCERNS AND RECOMMENDATIONS:
1. FUNDING LEVEL AND DURATION OF PROPOSED PROGRAM
a. DESCRIPTION OF PROBLEM
On an annualized basis the level of funding proposed by the Department for this
initiative is both inadequate and uncertain. Assuming an incremental capture and
storage cost of $50/ton CO22, the $156 million in funding requested for FY 2009 is
sufficient to support no more than one to three projects for one year.3 This assumes
that the 300 MW project which would likely emit at least two million tons of CO2
annually and be required to capture 90 percent of those emissions would choose to
permanently store only one half of the CO2 captured and ‘‘sell’’ the remainder to
another entity for a beneficial use (e.g., enhanced oil recovery) or ‘‘release’’ such
CO2. If the project could sell the entire amount of captured CO2 would it not do
so? In which case, it would not be eligible for the program; alternatively if there
were no opportunity to sell the CO2 but the CO2 must be captured, then the per
ton of CO2 benefit is even less given the fact that the government might compensate
the project for only one half of the CO2 captured.
Even if subsequent year appropriations were assured (a highly unlikely event
given that appropriation requests are determined annually by Congress and also
given the uncertainty beyond 2008 when a new President is in office and support
of the program may be terminated) the amount of funding to be acquired annually,
in our judgment, is totally inadequate. The CURC has recommended a near term
CO2 program, one element of which is to support the installation and operation of
carbon capture and storage on up to 9,000 megawatts of electric generation. The
CURC program would provide a 30 percent investment tax credit for CCS equipment and a limited duration—up to ten years per project—production tax credit for
CO2 actually stored or otherwise used for beneficial purposes. The total estimated
cost of the CURC program is $8.9 billion. This funding would support five to ten
commercial scale projects which we judge to be the minimum number required to
provide industry a degree of confidence that CCS is both feasible, reliable and can
be made cost acceptable.
b. RECOMMENDATION TO MODIFY THE PROPOSED PROGRAM
Assurances that the contemplated multi-year program will be funded at even the
suggested $1.3 billion level are absolutely essential. And, unfortunately, the action
taken by the DOE with respect to the FutureGen project is primary evidence of this
real concern. In addition, the total amount of funding, as explained above, is not
adequate. The DOE is encouraged to modify the program and propose a greatly expanded program, like that already proposed by CURC, which would grant tax incentives to qualifying CCS projects. At a minimum, the Department is encouraged to
plan for and commit to a much larger initiative so that there is a program legacy
tied to a much more robust industry and government partnership thereby giving
both the Department of Energy and industry a basis for encouraging the next Administration to continue a large-scale, industry supported CCS implementation partnership.
The RFI suggests that the DOE may provide support ‘‘up to’’ the incremental cost
of a CCS project. The Department is encouraged to clarify the level of support that
might be provided. Specifically, a final solicitation should clearly describe what portions of a CCS project (e.g., equipment associated with the capture of CO2, pipeline
transportation infrastructure, acquisition of storage rights, etc.) are eligible for assistance. It is also assumed that the program is intended to cover the entire cost
2 DOE (see: Jared Ciferno, National Energy Technology Laboratory, ‘‘Existing Coal Power
Plants and Climate Change: CO2 Retrofit Possibilities and Implications’’ January 24, 2008), and
other studies have projected the incremental cost of CCS to be between $40 and $90 per ton.
3 As an example, a large-scale commercial power project with CCS will need to proceed
through a sequence of stages. Those and estimated costs (associated only with CCS) for a
300MW demonstration at ∼2MM tons CO2/yr. (90 percent capture) are:
Phase 1: Initial plant, pipeline feasibility study and preliminary sequestration site
screening: $2–$3MM
Phase 2. Plant Front End Engineering Design (FEED), pipeline design and sequestration site detailed characterization: $40–$50MM
Phase 3: Detailed engineering and construction—plant, pipeline, sequestration site facility and wells: $250–$350MM
Phase 4: CCS Commissioning, operation, monitoring for three (3) years: $300MM Total
Cost/project: $600MM–$700MM
Thus the program funding of $1.3B is adequate to support only two projects.
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of the CCS portion of the project given the fact that the industry participant is willing to add the CCS component to its commercial-scale power generation facility. If
this understanding is not correct then the Department needs to explain what is intended. Finally, are annual operating costs of CCS operation for a minimum period
of time included in a covered project?
2. ELIGIBILITY OF POWER GENERATION PROJECTS TO PARTICIPATE IN
THE CCS PROGRAM:
a. DESCRIPTION OF PROBLEM
The proposed program would be limited to the installation of CCS technology on
IGCC units. The goal of the program should be to encourage the application of carbon capture and storage to electricity generation units and not to a single form of
electricity generation.
The CURC strongly encourages the Department to expand eligibility to include
combustion based systems. This should include post-combustion CCS systems that
utilize flue gas cleanup technologies as well as more advanced concepts like oxycombustion. It is imperative that any program like the one being proposed by the
Department seek to insure that all power generation options be incentivized. In this
way, the electric utility sector will continue to have a number of options available
for the generation of electricity and the capture and storage of CO2.
Should eligibility be expanded to include combustion-based units then it is also
important that the unit size and percent capture criteria be modified, as well. The
300 gross megawatt per unit plant power train is not appropriate for a combustionbased unit.4 The unit size of pulverized coal units vary widely and if the goal of
the proposed program is to provide incentives for commercial scale projects then
some other indicia besides megawatts per unit plant power train needs to be employed. In addition, CO2 capture at this early stage of CCS development will involve
capturing the CO2 from a slip-stream of the flue gases and the criteria that 90 percent of total CO2 emissions from the unit be captured is also not appropriate.
b. RECOMMENDATION TO MODIFY THE PROPOSED PROGRAM
CCS projects utilizing combustion technology (i.e., flue gas scrubbing or oxygenfired combustion technology) should be made specifically eligible for the proposed
program. It is recommended, however, that there be a separate, parallel program
established for CCS projects utilizing combustion technology. The criteria for CCS
projects on gasification-based systems versus combustion-based systems are significantly different and trying to integrate into one program eligibility for two different
technology paths is likely to cause confusion and controversy.
Second, the megawatt size criteria and the percent of CO2 capture criteria must
be modified to account for the varying unit sizes of commercially-installed coal combustion systems. In addition, early CO2 capture systems installed on combustionbased units will be applied to portions of the flue gas stream and the 90 percent
capture requirement on the entire flue gas stream is not appropriate. Combustion
systems utilizing CO2 capture systems (oxy-combustion or scrubbers), should be
validated at 75 percent to 90 percent capture efficiency and approximately one million metric tons per year of CO2 captured. This goal would be realized at a single
plant (oxy-combustion) or a single commercial scale train (i.e., scrubber) operating
on a slip-stream of the total flue gas.
3. REQUIREMENT TO CAPTURE 90 PERCENT OF CO22 AND STORE ONE
MILLION TONS ANNUALLY
a. DESCRIPTION OF THE PROBLEM
Recent studies5 have concluded that the costs to capture 90 percent of CO2 from
an IGCC rise dramatically once more than 65 percent is captured. On combustion
systems, capture (oxy-combustion or scrubbers), costs appear to be minimized near
4 It is assumed that the reference to 300 MW with respect to an IGCC is gross, not net, capacity. The program should clearly state that parasitic power used for CO2 compression, etc., impacts on the gasifier or gasification train due to elevation or rank of coal used in the project
are factors that will not negatively impact the calculation of the 300 MW size.
5 See: S. Gadde, J. White of WorleyParsons and R. Herbanek, J. Shah of ConocoPhillips: ‘‘CO
2
Capture: Impacts on IGCC Plant Performance in a High Elevation Application using Western
Sub-Bituminous Coal’’ at Gasification Technologies Conference, San Francisco, October 15–17,
2007.
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85 percent capture, either from the entire plant (oxy-combustion) or a single train
(scrubbers).6,7
Requiring 90 percent capture will dramatically increase the costs to the government (if the DOE provides financing for the incremental cost of the CCS system)
and could dissuade participation by industry where the risk—and costs—will be
judged too great. While the 90 percent requirement is an appropriate goal for the
FutureGen project given the emphasis upon technology demonstration and maturation, nothing is gained by requiring a generating unit that is planned and constructed to provide competitive electric power to meet a 90 percent criterion when
the goal should be to gain commercial experience by capturing some portion of the
CO2. At this stage of CCS technology development there is no compelling reason to
require a commercial-sized power plant to assume any added risk, let alone increased costs, of a 90 percent capture system.
The RFI specifically states: ‘‘. . . the revised approach will place emphasis on
gaining early commercial experience validating clean coal technologies through multiple demonstrations of CCS technology in commercially-operated . . . electric power
plants.’’ Given the immature state of experience in using capture technology integrated with an IGCC, for example, CURC believes it is much more prudent to simply encourage the installation of CCS technology on a unit that will be commercially-operated rather than dictate the level of capture. Industry should be free to
determine what level of capture of CO2 makes the greatest sense from both a cost
and acceptable risk exposure perspective. Ultimately, as experience is gained and
cost and reliability are demonstrated, it is assumed that the marketplace will demand and technology providers will supply the most cost effective and efficient systems. This demand likely will result in technology offerings capable of providing
greater and greater percentages of CO2 capture over time. At a minimum, if a level
of capture is imposed in order to qualify for the program, then it is strongly urged
that some minimum level of capture (not the maximum level of capture) be set
against which the DOE might judge the best project(s) to be selected.
b. RECOMMENDATION TO MODIFY THE PROPOSED PROGRAM
The owner/operators of commercial scale electric generation projects who are willing to install CCS systems onto their projects that will cost hundreds of millions,
if not billions, of dollars, should not be restricted to the 90 percent capture requirement that is otherwise germane only to a technology demonstration project (i.e.,
FutureGen). The goal is the installation of CCS technology at commercial scale. The
CURC recommends that no percentage requirement be prescribed in order to qualify
for the program but if the DOE determines that a percent requirement is desirable
then such requirement should constitute a minimum and be expressed in terms of
a ‘‘goal’’ with an expressed statement that the Department will give added weight
or preference if a proposer intends to achieve a greater percentage.
4. THE NEED FOR CERTAINTY WITH RESPECT TO LONG-TERM LIABILITY
a. DESCRIPTION OF THE PROBLEM
The Department makes no mention in describing the proposed program of the current lack of a regulatory structure that is required to transport, inject and permanently store the captured CO2. This is a vitally important element of any forthcoming CCS project. The experience of the FutureGen project as well as the ongoing projects within the regional sequestration partnerships is ample evidence of
the complexity surrounding particularly the matters of injection, pore space ownership and short-term and long-term liability associated with CO2 storage. These mat6 See:

Rao and Rubin, 2006 and DOE–NETL 401/120106.
issues drive concerns regarding 90 percent capture on the combustion based plant. First,
pulverized coal power plants are built to customer needs and one size does not fit all such needs.
Economies of scale for pulverized coal units has led to units well over 500 MW in the U.S. and
globally. Therefore, to build 90 percent first of kind CO2 capture into a new PC would require
multiple modules of a post combustion capture technology . . . essentially having to duplicate
a demonstration multiple times on the same new power plant . . . clearly an inefficient use of
incentives. Second, the quantity of CO2 produced by high capture on full plant output results
in quantities of CO2 which will likely exceed the scale of first of kind sequestration demonstrations, making siting and integration of sequestration a much larger problem. Oxyfiring does not
face the same CO2 percent capture issues.
For large generating units, e.g., over 400 MW capacity, 65 percent capture even if judged technically feasible, will recover well over one million tons per year of CO2 (a 1000 MW unit would
capture 6–7 million TPY). The state of knowledge of storage technology in geologic formations
is not sufficient at this point to address this volume of gas in a storage project. The purpose
of advancing storage technology would be better served by having more locations evaluated with
less CO2 injection, as long as the injection quantity is substantial (e.g., 500,000 TPY).
7 Two
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ters are being addressed through Federal, State and local government’s affirmative
intervention. First-of-a-kind commercial-scale CCS projects, like those anticipated
by the proposed program, will require similar assistance.
The establishment of a permanent regulatory regime has yet to be addressed. The
absence of such a regulatory structure creates an unacceptable degree of risk and
uncertainty which means that no action to undertake CCS projects will likely take
place. In the interim, CCS projects implemented on commercial-scale power generation projects cannot await the years necessary to consider, debate and structure a
permanent set of regulations and practices to address the storage of CO2. Answers
to questions about transporting CO2, ownership of the storage reservoirs, injection
of the CO2 and liability issues attendant to the near-term and then long-term storage of the CO2 must be addressed at the outset of the process when a CCS project
is planned. The DOE, and various agencies of the Federal Government, have major
roles to play in this process. More importantly, with respect to those projects that
may participate in the program now under consideration, the DOE, and the Federal
Government in general, must recognize that these early projects will require separate attention and unique consideration.
b. RECOMMENDATION TO MODIFY THE PROPOSED PROGRAM
The FutureGen project is clear evidence of the enormous complexity facing any
project seeking to install CCS technology and store CO2 in a deep saline reservoir.
It cannot be assumed, as the RFI suggests, that potential project sponsors will chose
to site commercial-scale electric generation plants within reasonable proximity of
the four sites considered by the FutureGen Industrial Alliance just to participate
in this program. If as DOE suggests this program is being initiated to support industry activity now underway then the prospect of financial incentives alone will not
be sufficient. To reduce the time required to identify potential storage sites, characterize such sites, obtain Federal and State and local government commitments related to long-term liability issues, conduct the necessary NEPA reviews and environmental impact statements, etc., all of which has been accomplished by the
FutureGen project and requiring five and more years to complete will require a substantial commitment by government. The DOE must acknowledge this challenge in
the final solicitation for projects and define specifically how the government intends
to assist in addressing these various issues.
With respect to projects that are selected to participate in this program it is
strongly recommended that the Federal Government commit to assume long-term liability for monitoring, safety, etc., of the stored CO2. Without an assurance of this
nature and in the absence of an existing regulatory regime that specifically addresses this issue it is not likely that owners/operators of commercial scale electricity
projects will get involved. The CURC will be pleased to work with the DOE to suggest other specific actions that the Department or other federal agencies will need
to take in order to address the challenges identified herein.
CONCLUSIONS:
In order to initiate the proposed program and insure industry participation it is
strongly recommended that the DOE incorporate the recommendations made in this
submittal. The need to develop carbon capture and storage technology if greenhouse
gas regulation is enacted is not disputed. It will require the combined resources of
industry and governments at all levels working in partnerships to accomplish rapid
introduction of CCS technology. The CURC will be pleased to work with the Department in structuring this important program.
BIOGRAPHY FOR BEN YAMAGATA
Ben Yamagata is Executive Director of the Coal Utilization Research Council
(CURC) and has worked in that capacity since 1998. CURL is an ad-hoc industry
group, composed of a diverse array of State, university and business interests.
CURL members work together to promote coal utilization research and development
and to build collaborative, effective partnerships between the various sectors of the
coal industry and government to commercialize new coal technologies.
Through his work, Mr. Yamagata has formed strategic relationships with numerous coal-based utilities, coal companies, the U.S. Department of Energy as well as
equipment manufacturers that provide technology and equipment to the power generation industry. These relationships include: Air Products and Chemicals, American Electric Power, Arch Coal, Inc., CONSOL Energy, Inc., Duke Energy Services,
FutureGen Alliance, General Electric Company, Kennecott Energy Company/Rio
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Tinto, Peabody Energy, Shell U.S. Gas & Power, Siemens Power Generation, Wisconsin Energy Corporation, Xcel Energy and many more.
Additionally, Mr. Yamagata has been a partner in the Washington D.C. law firm
of Van Ness Feldman since 1979. Ben encompasses federal and State legislative and
administrative issues in the areas of energy, environment, natural resources, and
transportation-related matters. His special expertise includes representation before
the legislative and executive branches of the Federal Government with particular
emphasis on government incentives and other mechanisms for the development,
demonstration and commercial deployment of new technologies.
Prior to entering private practice, Mr. Yamagata was employed as Counsel and
Staff Director to the Subcommittee on Energy Research and Development of the
Senate Committee on Energy and Natural Resources.
Mr. Yamagata received his B.A. from Harvard College in 1969, and his J.D. from
the George Washington University National Law Center in 1972. Mr. Yamagata is
admitted to practice in the District of Columbia. He is a member of the American
Bar Association and the District of Columbia Bar.

Chairman LAMPSON. Thank you, Mr. Yamagata.
Mr. Phillips.
STATEMENT OF MR. JEFFREY N. PHILLIPS, PROGRAM MANAGER, ADVANCED COAL GENERATION, THE ELECTRIC
POWER RESEARCH INSTITUTE (EPRI)

Mr. PHILLIPS. Good afternoon, Chairman Lampson, Ranking
Member Inglis and the other Members of the Subcommittee. I
would like to thank you for inviting me to speak on behalf of our
institute. Even though I have an engineering degree from Stanford
in California and I now live in North Carolina, I would like to point
out that I grew up in Congressman Hall’s district and I understand
he is under the weather today but I am sure if he was here, he
would agree with me as would the former Speaker, Sam Rayburn,
for whom this building is named, that the best people come from
the 4th district of Texas.
Regarding FutureGen, I would like to just make a couple of key
points that are covered in detail in my written testimony. First,
FutureGen would be a very important step in demonstrating carbon capture and storage from a coal power plant but it is only one
piece of what should be in a comprehensive RD&D. That is a research, development and demonstration program. And unfortunately, many of those other pieces are missing. Now, why do we
need a lot of pieces in a comprehensive RD&D program? EPRI has
previously provided economic analysis that shows the value of a
full portfolio approach to solving the challenge of climate change,
and in fact, that was the lead article in our latest journal, and basically what it comes down to is that the more options we have for
generating electricity with a low CO2 footprint, the cheaper that
electricity will be.
Now, there are three generic ways to capture CO2 from coal
power plants, what we call pre-combustion capture, with an IGCC,
which is what FutureGen seeks to demonstrate; post-combustion
capture, where you add a CO2 capture process onto a conventional
polarized coal plant, and burning the coal in pure oxygen, what we
call oxy-combustion, which produces an exhaust concentrated in
CO2. Now, none of those three ways are sufficiently developed to
the point that anyone can say for sure what their ultimate cost will
be or how well they will perform. Consequently, we ought to have
an RD&D program for all three. As I said last year before a Senate
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committee, there is no silver bullet for controlling CO2 emissions.
What we should be aiming for is silver buckshot.
The second point I want to make is that the cost of building coal
power plants and really all types of infrastructure projects has
risen significantly over the past three years. This is a consequence
of an increase in global demand for energy-related infrastructure,
which has driven up the costs of materials and made engineers a
hot commodity, and when was the last time you heard somebody
say that engineers were hot? Now, I have my American Society of
Mechanical Engineers pin on today and I know that Mr. Yamagata
is very envious, but anyway, my point is that these cost increases
need to be taken into account when setting the budgets for demonstration projects.
Finally, let me note that EPRI and our members recognize that
we cannot and should not rely on the Federal Government to do
all the heavy lifting in developing and demonstrating advanced
electricity technologies. To that end, EPRI has identified a number
of demonstration projects that target critical steps on a path to
achieving our full portfolio. Among these are two projects for demonstrating different post-combustion capture technologies, a project
to demonstrate IGCC operation with various levels of CO2 capture,
a high-efficiency pulverized coal plant with state-of-the art emission controls and integrated CO2 capture that we call UltraGen,
and demonstration of a key enabling technology to lower the cost
of oxygen production for both IGCC and oxy-combustion plants.
Last week EPRI’s board of directors approved moving forward with
these projects, which are designed to complement ongoing privatesector and government activities. Each will require a consortium of
companies and will draw both private-sector and government funding as appropriate for each. These initial demonstration projects
are steps along the road to a commercial-scale operation of future
advanced coal plants, and with the collaboration of others in both
the public and private sector, EPRI is already making plans for future, larger-scale demonstrations of these technologies.
This concludes my testimony. EPRI appreciates the opportunity
to testify on this important topic, and I will be happy to answer
any questions you may have.
[The prepared statement of Mr. Phillips follows:]
PREPARED STATEMENT OF JEFFREY N. PHILLIPS
Thank you, Chairman Lampson, Ranking Member Inglis, and Members of the
Subcommittee. I am Jeffrey Phillips, Program Manager, Advanced Coal Generation
for the Electric Power Research Institute (EPRI). EPRI conducts research and development on technology, operations and the environment for the global electric power
industry. As an independent, non-profit Institute, EPRI brings together its members, scientists and engineers, along with experts from academia, industry and other
centers of research to:
• collaborate in solving challenges in electricity generation, delivery and use;
• provide technological, policy and economic analyses to drive long-range research and development planning; and
• support multi-discipline research in emerging technologies and issues.
EPRI’s members represent more than 90 percent of the electricity generated in
the United States, and international participation extends to 40 countries. EPRI has
major offices and laboratories in Palo Alto, California; Charlotte, North Carolina;
Knoxville, Tennessee, and Lenox, Massachusetts.
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EPRI appreciates the opportunity to provide testimony to the Subcommittee for
the hearing entitled, ‘‘The Department of Energy’s FutureGen Program.’’
The Role of the FutureGen program in a comprehensive federal research
and development effort to develop and deploy carbon capture and
sequestration technologies.
The FutureGen Industrial Alliance and the Department of Energy (DOE) were intending to build a first-of-its-kind, near-zero emissions coal-fed integrated gasification combined cycle (IGCC) power plant integrated with CO2 capture and storage
(CCS) The project aimed at storing CO2 in a representative geologic formation at
a rate of at least one million metric tons per year, beginning in 2013.
A general description of IGCC plants and the role of IGCC with CCS as part of
a strategy to develop and deploy a full portfolio of advanced coal with CCS technologies were included in testimony recently provided by John Novak of EPRI before
the Senate Science, Technology and Innovation Subcommittee of the Committee on
Commerce, Science, and Transportation. A copy of that testimony is included in Appendix A to this testimony for your reference.
EPRI stresses that no single advanced coal generating technology (or any generating technology) has clear-cut economic advantages across the range of U.S. applications. The best strategy for meeting future electricity needs in an economic and
environmentally sustainable way lies in developing multiple technologies from
which power producers (and their regulators) can choose the one best suited to local
conditions and preferences. EPRI strongly recommends that policies reflect a portfolio approach that enables commercial incorporation of CCS into multiple advanced
coal power technologies.
Through the development and deployment of advanced coal plants with integrated
CO2 capture and storage (CCS) technologies, coal power can become part of the solution to satisfying both our energy needs and our global climate change concerns.
However, a sustained RD&D program at heightened levels of investment and the
resolution of legal and regulatory unknowns for long-term geologic CO2 storage will
be required to achieve the promise of advanced coal with CCS technologies. The
members of EPRI’s CoalFleet for Tomorrow® program—a research collaborative
comprising more than 60 organizations representing U.S. utilities, international
power generators, equipment suppliers, government research organizations, coal and
oil companies, and a railroad—see crucial roles for both industry and governments
worldwide in aggressively pursuing collaborative RD&D over the next 20+ years to
create a full portfolio of commercially self-sustaining, competitive advanced coal
power generation and CCS technologies. Elements of the CoalFleet RD&D program
were included in testimony recently provided by John Novak of EPRI before the
Senate Science, Technology and Innovation Subcommittee of the Committee on
Commerce, Science, and Transportation, included in Appendix A.
The key to proving CCS capability is the demonstration of CCS at large-scale (on
the order of 100,000 to one million tons CO2/year) for IGCC, for pulverized coal (PC)
and for oxy-combustion, with storage in a variety of geologies. We must start immediately if we are to meet the CoalFleet goals of demonstrating a full portfolio of advanced coal with CCS technologies by 2025.
EPRI’s assessment of the proposed restructured FutureGen program and
the program’s potential to complement other federal research and
development efforts on carbon capture and sequestration technologies including the Clean Coal Power Initiative (CCPI) and the
Carbon Sequestration Partnership Program (CSPP).
In January of this year, DOE announced a restructured approach to the
FutureGen project. Previously, the FutureGen Industrial Alliance and DOE were intending to build a first-of-its-kind, near-zero emissions coal-fed IGCC power plant
integrated with CCS. The commencement of full-scale operations was targeted for
2013. The project aimed at storing CO2 in a representative geologic formation at a
rate of at least one million metric tons per year. DOE had committed to spend $1.1
billion in support of the project while the FutureGen Industrial Alliance had agreed
to contribute $400 million.
Under its revised approach, DOE will offer to pay the additional cost of capturing
CO2 at multiple IGCC plants. Each plant would capture and store at least one million tons of CO2 per year. DOE’s goal is to have the plants in operation between
2015 and 2016.
The original FutureGen concept was meant to serve as a ‘‘living laboratory’’ for
testing advanced technologies that offered the promise of clean environmental performance at a reduced cost and increased reliability. The original FutureGen con-
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cept, as shown in Figure 1 was to have the flexibility to conduct full-scale and slipstream tests of such scalable advanced technologies as:
• Membrane processes to replace cryogenic separation for oxygen production
• An advanced transport reactor side-stream with 30 percent of the capacity of
the main gasifier
• Advanced membrane and solvent processes for H2 and CO2 separation
• A raw gas shift reactor that reduces the upstream clean-up requirements
• Ultra-low-NOΧ combustors that can be used with high-hydrogen synthesis gas
• A fuel cell hybrid combined cycle pilot
• Smart dynamic plant controls including a CO2 management system

While the revised DOE FutureGen concept will meet the original goal of having
a CCS test of at least one million tons of CO2 per year (albeit two to three years
later than the original target according to DOE), the other original goal of also
hosting the development of several advanced technologies for decreasing plant costs
appears to have been dropped.
EPRI has responded to DOE’s Request for Information (RFI) on the revised
FutureGen concept. We asked for clarification on what aspects of the costs of including CO2 capture and storage (CCS) would be covered, and we gave our estimate of
what the total costs would be for including CCS on one train of a two-train 600 MW
IGCC. We also highlighted the other major RD&D activities that are needed for improving the efficiency and cost of IGCC technologies with CO2 capture (see Figure
2). In addition, we asked whether non-IGCC coal power plants that capture at least
one million tons of CO2 per year could qualify for funding under the revised
FutureGen concept. For example, would the incremental CCS costs of a project such
as our proposed UltraGen advanced SCPC plant with post-combustion capture and
geological storage of CO2 be eligible for DOE support under the restructured
FutureGen concept. I have included this response, which was submitted by our Vice
President for Environment and Generation, Bryan Hannegan, as Appendix B to this
testimony for your reference.
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I would like to elaborate on the cost of adding CO2 capture to IGCC. EPRI’s
CoalFleet for Tomorrow® program has been tracking the costs of various types of
coal-based power plants, and we have seen a remarkable increase in these costs over
the past two years. Figure 3 provides an overview of various indices that could be
used to track the inflation of construction projects. It can be seen that while the
GDP Deflator index, which reflects inflation in the entire U.S. economy, rose less
than 15 percent between 2000 and 2006, all of the construction cost indices rose at
least 20 percent and in several cases reached 30 percent over that same period.
Even more striking is the rapid increase seen in the Handy-Whitman Electricity
Utility Construction Index and the IHS–CERA Downstream Construction Index
(DCCI) since 2006. My colleagues believe the DCCI is most representative of IGCC
and CO2 capture cost trends because IGCC and CO2 capture equipment is similar
to equipment used in the ‘‘downstream’’ oil and gas industry (i.e., refining and petrochemicals).

It is clear that the cost for coal power projects (and really all types of infrastructure construction projects) is increasing more rapidly than general inflation. In our
response to the FutureGen RFI, Dr. Hannegan has provided EPRI’s current estimate for the cost of adding CO2 capture to one train of a two-train IGCC which has
a combined power output capacity of 630 MW (before capture is added). Such a system would be capable of capturing up to 1.6 million tons of CO2 per year. The de-
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tails can be found in the Appendix to my testimony, but the results are summarized
in Table 1.

Using the upper end of the estimate in Table 1, DOE’s proposed total budget of
$1.3 billion would be slightly less than what would be required for three such
projects (approximately $1.335 billion). However, DOE’s proposed budget is on an
‘‘as spent’’ basis where inflation is included. EPRI’s estimate is based on 2007 dollars and does not reflect potential future escalation. If costs between 2008 and 2015
increase at the same rate as they have between 2000 and 2007, one could expect
as much as a 66 percent increase in costs. That would escalate EPRI’s per project
total to approximately $706–739 million, and the DOE total budget of $1.3 billion
would not be sufficient to support even two projects unless the demonstration time
period was decreased.
Potential to Complement the Clean Coal Power Initiative (CCPI) and the
Carbon Sequestration Partnership Program (CSPP).
As noted earlier, EPRI believes a comprehensive CCS RD&D program must encourage the commercialization of multiple technologies beyond just IGCC with CCS.
The CCPI program could serve as a complement to the FutureGen program by subsidizing the demonstration costs of non-IGCC projects. However, the funding level
of the CCPI has been inadequate to support a robust demonstration program. The
Administration’s budget request for FY 2009 is $85 million. EPRI’s estimate of the
incremental cost for one 200 MW scale post combustion CCS demonstration is $340
million and this total does not include the cost of a CO2 pipeline or the injection
wells.1
In addition, there are opportunities for decreasing the cost of IGCC plants outside
of the CO2 capture technology equipment which would benefit from a demonstration
program. Since the restructured FutureGen program does not appear to support
such demonstrations, they would have to compete with the non-IGCC projects for
the sparse CCPI dollars.
Since the restructured FutureGen program delays the implementation of a largescale (>1 million tons of CO2/yr.) CCS project integrated with an IGCC, it is more
important than ever that the CSPP implement multiple large-scale CCS projects in
a variety of geologic formations by the 2012 timeframe when the original FutureGen
was scheduled to start. While the CSPP sequestration projects will not be able to
use CO2 captured from coal plants1, such tests will help us address the legal issues
(permitting and liability) of CO2 sequestration while also increasing our experience
with predicting and monitoring the location of underground CO2 plumes and building public confidence in the concept of deep geologic storage.
To be effective in proving the concept, the large-scale sequestration projects in the
CSPP should inject on the order of 100,000 to one million tons or more of CO2 for
at least three years. Monitoring of the underground location of the CO2 to verify
computer simulations will take another three to five years after injection has
stopped. Consequently, in order to have large-scale sequestration proven in multiple
U.S. geologies by 2020, it is necessary to have the injections begin by 2012.

1 It would not be cost-effective for a power plant to build CO capture equipment and then
2
sell the CO2 for a CSPP test for only 2–3 years—the per ton cost of the CO2 would be higher
than other options. In addition, it would be difficult to construct such a large system by 2012
unless design and permitting activities such as those already conducted by the FutureGen Industrial Alliance had already taken place by today.
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Appendix A
TESTIMONY

Hearing of the Science, Technology and Innovation Subcommittee of the Committee on Commerce, Science, and
Transportation
United States Senate
JOHN NOVAK
EXECUTIVE DIRECTOR, FEDERAL AND INDUSTRY ACTIVITIES
ENVIRONMENT AND GENERATION
THE ELECTRIC POWER RESEARCH INSTITUTE
APRIL 9, 2008
Introduction
Thank you, Mr. Chairman, Ranking Member Ensign, and Members of the Subcommittee. I am John Novak, Executive Director of Federal and Industry Activities
for the Environment and Generation Sectors of the Electric Power Research Institute (EPRI). EPRI conducts research and development on technology, operations and
the environment for the global electric power industry. As an independent, non-profit Institute, EPRI brings together its members, scientists and engineers, along with
experts from academia, industry and other centers of research to:
• collaborate in solving challenges in electricity generation, delivery and use;
• provide technological, policy and economic analyses to drive long-range research and development planning; and
• support multi-discipline research in emerging technologies and issues.
EPRI’s members represent more than 90 percent of the electricity generated in
the United States, and international participation extends to 40 countries. EPRI has
major offices and laboratories in Palo Alto, California; Charlotte, North Carolina;
Knoxville, Tennessee, and Lenox, Massachusetts.
EPRI appreciates the opportunity to provide testimony to the Subcommittee on
the topic of integrated gasification combined cycle (IGCC) technologies and the need
for large scale IGCC demonstration projects that feature CO2 capture and sequestration.
Integrated Gasification Combined Cycle (IGCC)
In integrated gasification combined cycle plants, coal or petroleum coke is partially oxidized with oxygen to CO and hydrogen, the impurities cleansed in an acid
gas removal process and the clean gas (called ‘‘syngas’’) burned in a combined cycle
to produce electricity. The energy use in the cycle is integrated between the gasification section and the power block, hence the name.
There are only six IGCC plants in the world operating on coal. These operating
units also use petroleum coke or blends due to its lower price. One, the Vresova
IGCC based in the Czech Republic (Lurgi-type gasifier) is 350 MW. The others are
each about 250 MW. The two in the United States are Wabash (ConocoPhillips gasifier) and Polk (GE gasifier) in Indiana and Florida. Two additional IGCCs in Europe
are Buggenum Netherlands and Puertollano Spain (both variations on the Shell
gasifier). A new IGCC started operation this year at Nakoso, Japan (MHI gasifier).
Chemical plants around the world have accumulated a 100-year experience base operating coal-based gasification units and related gas cleanup processes. The most
advanced of these units are similar to the front end of a modern IGCC facility. Similarly, several decades of experience firing natural gas and petroleum distillate have
established a high level of maturity for the basic combined cycle generating technology.
IGCC technology is still relatively new and needs more commercial installations.
Based on the limited data available, today’s IGCC plants are available 5–7 percent
fewer hours per year than conventional pulverized coal (PC) plants. While it is likely that IGCC will ‘‘catch up’’ with PC, the initial learning curve on all IGCCs to
date has been slow. Better designs, models, incorporation of lessons learned would
all help. On-going RD&D continues to provide significant advances in the base tech-
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nologies, as well as in the suite of technologies used to integrate them into an IGCC
generating facility.
The emissions of air pollutants and greenhouse gases from an IGCC are less than
a conventional pulverized coal plant (though latest designs make this difference
smaller). The IGCC design uses less water than a conventional coal plant since a
great deal of power comes from the gas turbine. The pre-cleaning of primary pollutants prior to combustion in the gas turbine allows possible later capture of CO2 from
a concentrated high-pressure gas requiring relatively low energy use.
IGCC plants (like PC plants) do not capture CO2 without substantial plant modifications, energy losses, and investments in additional process equipment. No one
is currently capturing CO2 at full scale from IGCC plants that generate electricity
from coal. CO2 separation processes suitable for IGCC plants are used commercially
in the oil and gas and chemical industries at a scale close to that ultimately needed,
but their application requires the addition of more processing equipment to an IGCC
plant and the deployment of gas turbines that can burn nearly pure hydrogen.
The electricity cost premium for including CO2 capture in IGCC plants, along with
drying, compression, transportation, and storage, is about 40–50 percent. Although
this is a lower cost increase in percentage terms than that for conventional PC
plants, IGCC plants initially cost more than PC plants. Thus, the bottom-line cost
to consumers for power from IGCC plants with capture using today’s technology is
likely to be comparable to that for PC plants with capture (the actual relative competitiveness depends on coal moisture content and other factors as described below).
However, the magnitude of these impacts could likely be reduced substantially
through aggressive investments in R&D.
The CO2 capture cost premiums listed above vary in real-world applications, depending on available coals and their physical-chemical properties, desired plant size,
the CO2 capture process and its degree of integration with other plant processes,
plant elevation, the value of plant co-products, and other factors. Nonetheless, IGCC
with CO2 capture generally shows an economic advantage in studies based on lowmoisture bituminous coals. For coals with high moisture and low heating value,
such as sub-bituminous and lignite coals, an EPRI study shows PC with CO2 capture being competitive with or having an advantage over IGCC.2 EPRI stresses that
no single advanced coal generating technology (or any generating technology) has
clear-cut economic advantages across the range of U.S. applications. The best strategy for meeting future electricity needs in an economic and environmentally sustainable way lies in developing multiple technologies from which power producers (and
their regulators) can choose the one best suited to local conditions and preferences.
EPRI strongly recommends that policies reflect a portfolio approach that enables
commercial incorporation of CCS into multiple advanced coal power technologies.
The key to proving CCS capability is the demonstration of CCS at large-scale (on
the order of one million tons CO2/year) for both pre- and post-combustion capture
with storage in a variety of geologies. Large combined capture and storage demonstrations should be encouraged in different regions and with different coals and
technologies.
Advanced Coal Generation with CO2 Capture and Storage
Through the development and deployment of advanced coal plants with integrated
CO2 capture and storage (CCS) technologies, coal power can become part of the solution to satisfying both our energy needs and our global climate change concerns.
However, a sustained RD&D program at heightened levels of investment and the
resolution of legal and regulatory unknowns for long-term geologic CO2 storage will
be required to achieve the promise of advanced coal with CCS technologies. The
members of EPRI’s CoalFleet for Tomorrow® program—a research collaborative
comprising more than 60 organizations representing U.S. utilities, international
power generators, equipment suppliers, government research organizations, coal and
oil companies, and a railroad—see crucial roles for both industry and governments
worldwide in aggressively pursuing collaborative RD&D over the next 20+ years to
create a full portfolio of commercially self-sustaining, competitive advanced coal
power generation and CCS technologies.
Key Points:
• Advanced coal power plant technologies with integrated CO2 capture and
storage (CCS) will be crucial to lowering U.S. electric power sector CO2 emissions. They will also be crucial to substantially lowering global CO2 emissions.
2 Feasibility Study for an Integrated Gasification Combined Cycle Facility at a Texas Site,
EPRI report 1014510, October 2006.
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• The availability of advanced coal power and integrated CCS and other technologies could dramatically reduce the projected increases in the cost of
wholesale electricity under a carbon cap.
• It is important to avoid choosing between coal technology options. We should
foster a full portfolio of technologies.
• While there are well-proven methods for capturing CO2 resulting from coal
gasification, no IGCC plant captures CO2. IGCC technology is still relatively
new and in need of more commercial installations.
• PC technology is already well proven commercially in the power industry, although potential for significant improvement exists; the need is for demonstration of post combustion capture at a commercial and affordable scale.
• There will inevitably be additional costs associated with CCS. EPRI’s latest
estimates suggest that the levelized cost of electricity (COE) from new coal
plants (IGCC or supercritical PC) designed for capture, compression, transportation and storage of the CO2 will be 40–80 percent higher than the COE
of a conventional supercritical PC (SCPC) plant.
• EPRI’s technical assessment work indicates that the preferred technology and
the additional cost of electricity for CCS will depend on the coal type, location
and the technology employed. Without CCS, SCPC has an advantage over
IGCC. However, the additional CCS cost is generally lower with IGCC than
for SCPC.
• Some studies show an advantage for IGCC with CCS with bituminous coal.
With lignite coal, SCPC with CCS is generally preferred. With sub-bituminous coal, SCPC with CCS and IGCC with CCS appear to show similar
costs.
• Our initial work with post-combustion CO2 capture technologies suggests we
can potentially reduce the current estimated 30 percent energy penalty associated with CCS to about 15 percent over the longer-term. Improvements in
IGCC plants offer a comparable potential for reducing the cost and energy
penalty as well.
• The key to proving CCS capability is the demonstration of CCS at large-scale
(i.e., on the order of one million tons CO2/year) for both pre- and post-combustion capture and oxy-combustion with storage in a variety of geologies. Large
combined capture and storage demonstrations should be encouraged in different regions and with different coals and technologies.
• EPRI’s CoalFleet for Tomorrow® program has identified the RD&D pathways
to demonstrate, by 2025, a full portfolio of economically attractive, commercial-scale advanced coal power and integrated CCS technologies suitable for
use with the broad range of U.S. coal types. EPRI is currently developing collaborations to develop and demonstrate a series of IGCC and post combustion
capture processes to improve the cost and energy use of integrated gasification plus capture and post combustion technologies. Some technologies will
be ready for some fuels sooner, but the economic benefits of competition are
not achieved until the full portfolio is developed.
• The identified RD&D is estimated to cost $8 billion between now and 2017
and $17 billion cumulatively by 2025, and we need to begin immediately to
ensure that these climate change solution technologies will be fully tested at
scale by 2025.
• Major non-technical barriers associated with CO2 storage need to be addressed before CCS can become a commercial reality, including resolution of
regulatory and long-term liability uncertainties.
The Role of Advanced Coal Generation with CO2 Capture and Storage in
a Carbon-Constrained Future
Coal currently provides over half of the electricity used in the United States, and
most forecasts of future energy use in the United States show that coal will continue
to have a dominant share in our electric power generation for the foreseeable future.
Coal is a stably priced, affordable, domestic fuel that can be used in an environmentally responsible manner. Through development of advanced pollution control
technologies and sensible regulatory programs, emissions of criteria air pollutants
from new coal-fired power plants have been reduced by more than 90 percent over
the past three decades. And by displacing otherwise needed imports of natural gas
or fuel oil, coal helps address America’s energy security and reduces our trade deficit with respect to energy.
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EPRI’s ‘‘Electricity Technology in a Carbon-Constrained Future’’ study suggests
that it is technically feasible to reduce U.S. electric sector CO2 emissions by 25–30
percent relative to current emissions by 2030 while meeting the increased demand
for electricity. The study showed that the largest single contributor to emissions reduction would come from the integration of CCS technologies with advanced coalbased power plants coming on-line after 2020.
Economic analyses of scenarios to achieve the study’s emission reduction goals
show that in 2050, a U.S. electricity generation mix based on a full portfolio of technologies, including advanced coal technologies with integrated CCS and advanced
light water nuclear reactors, results in wholesale electricity prices at less than half
of the wholesale electricity price for a generation mix without advanced coal/CCS
and nuclear power. In the case with advanced coal/CCS and nuclear power, the cost
to the U.S. economy of a CO2 emissions reduction policy is $1 trillion less than in
the case without advanced coal/CCS and nuclear power, with a much stronger manufacturing sector. Both of these analyses are documented in the 2007 EPRI Summer
Seminar Discussion paper, ‘‘The Power to Reduce CO2 Emissions—the Full Portfolio,’’ available at http://epri-reports.org/DiscussionPaper2007.pdf
Accelerating RD&D on Advanced Coal Technologies with CO2 Capture and
Storage-Investment and Time Requirements
The portfolio aspect of advanced coal with integrated CCS technologies must be
emphasized because no single advanced coal technology (or any generating technology) has clear-cut economic advantages across the range of U.S. applications. The
best strategy for meeting future electricity needs while addressing climate change
concerns and minimizing economic disruption lies in developing a full portfolio of
technologies from which power producers (and their regulators) can choose the option best suited to local conditions and preferences and provide power at the lowest
cost to the customer. Toward this end, four major technology efforts related to CO2
emissions reduction from coal-based power systems must be undertaken:
1. Increased efficiency and reliability of IGCC power plants
2. Increased thermodynamic efficiency of PC power plants
3. Improved technologies for capture of CO2 from coal combustion- and gasification-based power plants
4. Reliable, acceptable technologies for long-term storage of captured CO2
Identification of mechanisms to share RD&D financial and technical risks and to
address legal and regulatory uncertainties must take place as well.
In short, a comprehensive recognition of all the factors needed to hasten deployment of competitive, commercial advanced coal and integrated CO2 capture and
storage technologies—and implementation of realistic, pragmatic plans to overcome
barriers—is the key to meeting the challenge to supply affordable, environmentally
responsible energy in a carbon-constrained world.
A typical path to develop a technology to commercial maturity consists of moving
from the conceptual stage to laboratory testing, to small pilot-scale tests, to largerscale tests, to multiple full-scale demonstrations, and finally to deployment in fullscale commercial operations. For capital-intensive technologies such as advanced
coal power systems, each stage can take years or even a decade to complete, and
each sequential stage entails increasing levels of investment. As depicted in Figure
1, several key advanced coal power and CCS technologies are now in (or approaching) an ‘‘adolescent’’ stage of development. This is a time of particular vulnerability
in the technology development cycle, as it is common for the expected costs of fullscale application to be higher than earlier estimates when less was known about
scale-up and application challenges. Public agency and private funders can become
disillusioned with a technology development effort at this point, but as long as fundamental technology performance results continue to meet expectations, and a path
to cost reduction is clear, perseverance by project sponsors in maintaining momentum is crucial.
Unexpectedly high costs at the mid-stage of technology development have historically come down following market introduction, experience gained from ‘‘learningby-doing,’’ realization of economies of scale in design and production as order volumes rise, and removal of contingencies covering uncertainties and first-of-a-kind
costs. An International Energy Agency study led by Carnegie Mellon University
(CMU) observed this pattern of cost-reduction-over-time for power plant environmental controls, and CMU predicts a similar reduction in the cost of power plant
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CO2 capture technologies as the cumulative installed capacity grows.3 EPRI concurs
with their expectations of experience-based cost reductions and believes that RD&D
on specifically identified technology refinements can lead to greater cost reductions
sooner in the deployment phase.

Of the coal-based power generating and carbon sequestration technologies shown
in Figure 1, only SCPC technology has reached commercial maturity. It is crucial
that other technologies in the portfolio—namely ultra-supercritical (USC) PC, IGCC,
CO2 capture (pre-combustion, post-combustion, and oxy-combustion), and CO2 storage—be given sufficient support to reach the stage of declining constant dollar costs
before society’s requirements for greenhouse gas reductions compel their application
in large numbers.
Figure 2 depicts the major activities in each of the four technology areas that
must take place to achieve a robust set of integral advanced coal/CCS solutions.
Please note that UltraGen III is not included in Figure 2 but the schedule for ‘‘Design, construction & operation of NZE USC PC at up to 1400°F w/capture’’ is expected to commence around 2020. Important, but not shown in the figure, are the
interactions between RD&D activities. For example, the ion transport membrane
(ITM) oxygen supply technology shown under IGCC may also be able to be applied
to oxy-combustion PC units. Further, while the individual goals related to efficiency,
CO2 capture, and CO2 storage present major challenges, significant challenges also
arise from complex interactions that occur when CO2 capture processes are integrated with gasification- and combustion-based power plant processes.

3 IEA Greenhouse Gas R&D Programme (IEA GHG), ‘‘Estimating Future Trends in the Cost
of CO2 Capture Technologies,’’ 2006/5, January 2006.
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Reducing CO2 Emissions Through Improved Coal Power Plant Efficiency—
A Key Companion to CCS that Lowers Cost and Energy Requirements
Improved thermodynamic efficiency reduces CO2 emissions by reducing the
amount of fuel required to generate a given amount of electricity. A two percentage
point gain in efficiency provides a reduction in fuel consumption of roughly five percent and a similar reduction in flue gas and CO2 output. Because the size and cost
of CO2 capture equipment is determined by the volume of flue gas to be treated,
higher power block efficiency reduces the capital and energy requirements for CCS.
Depending on the technology used, improved efficiency can also provide similar reductions in criteria air pollutants, hazardous air pollutants, and water consumption.
A typical base-loaded 500 MW (net) coal plant emits about three million metric
tons of CO2 per year. Individual plant emissions vary considerably given differences
in plant steam cycle, coal type, capacity factor, and operating regimes. For a given
fuel, however, a new supercritical PC unit built today might produce 5–10 percent
less CO2 per megawatt-hour (MWh) than the existing fleet average for that coal
type.
With an aggressive RD&D program on efficiency improvement, new USC PC
plants could reduce CO2 emissions per MWh by up to 25 percent relative to the existing fleet average. Significant efficiency gains are also possible for IGCC plants by
employing advanced gas turbines and through more energy-efficient oxygen plants
and synthesis (fuel) gas cleanup technologies.
EPRI and the Coal Utilization Research Council (CURC), in consultation with
DOE, have identified a challenging but achievable set of milestones for improvements in the efficiency, cost, and emissions of PC and coal-based IGCC plants. The
EPRI–CURC Roadmap projects an overall improvement in the thermal efficiency of
state-of-the-art generating technology from 38–41 percent in 2010 to 44–49 percent
by 2025 (on a higher heating value [HHV] basis; see Table 1). As Table 1 indicates,
power-block efficiency gains (i.e., without capture systems) will be offset by the energy required for CO2 capture, but as noted, they are important in reducing the
overall cost of CCS. Coupled with opportunities for major improvements in the energy efficiency of CO2 capture processes per se, aggressive pursuit of the EPRI–
CURC RD&D program offers the prospect of coal power plants with CO2 capture
in 2025 that have net efficiencies meeting or exceeding current-day power plants
without CO2 capture.
It is also important to note that the numeric ranges in Table 1 are not simply
a reflection of uncertainty, but rather they underscore an important point about differences among U.S. coals. The natural variations in moisture and ash content and
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combustion characteristics between coals have a significant impact on attainable efficiency. An advanced coal plant firing Wyoming and Montana’s Powder River Basin
(PRB) coal, for example, would likely have an HHV efficiency two percentage points
lower than the efficiency of a comparable plant firing Appalachian bituminous coals.
Equally advanced plants firing lignite would likely have efficiencies two percentage
points lower than their counterparts firing PRB. Any government incentive program
with an efficiency-based qualification criterion should recognize these inherent differences in the attainable efficiencies for plants using different ranks of coal.

New Plant Efficiency Improvements—IGCC
Although IGCC is not yet a mature technology for coal-fired power plants, chemical plants around the world have accumulated a 100-year experience base operating
coal-based gasification units and related gas cleanup processes. The most advanced
of these units are similar to the front end of a modern IGCC facility. Similarly, several decades of experience firing natural gas and petroleum distillate have established a high level of maturity for the basic combined cycle generating technology.
Nonetheless, on-going RD&D continues to provide significant advances in the base
technologies, as well as in the suite of technologies used to integrate them into an
IGCC generating facility.
Efficiency gains in currently proposed IGCC plants will come from the use of new
‘‘FB-class’’ gas turbines, which will provide an overall plant efficiency gain of about
0.6 percentage point (relative to IGCC units with FA-class models, such as Tampa
Electric’s Polk Power Station). This corresponds to a decrease in the rate of CO2
emissions per MWh of about 1.5 percent. Alternatively, this means 1.5 percent less
fuel is required per MWh of output, and thus the required size of pre-combustion
water-gas shift and CO2 separation equipment would be slightly smaller.
Figure 3 depicts the anticipated timeframe for further developments identified by
EPRI’s CoalFleet for Tomorrow® program that promise a succession of significant
improvements in IGCC unit efficiency. Key technology advances under development
include:
• larger capacity gasifiers (often via higher operating pressures that boost
throughput without a commensurate increase in vessel size)
• integration of new gasifiers with larger, more efficient G- and H-class gas turbines
• use of ion transport membrane or other more energy-efficient technologies in
oxygen plants
• warm synthesis gas cleanup and membrane separation processes for CO2 capture that reduce energy losses in these areas
• recycle of liquefied CO2 to replace water in gasifier feed slurry (reducing heat
loss to water evaporation)
• hybrid combined cycles using fuel cells to achieve generating efficiencies exceeding those of conventional combined cycle technology
Improvements in gasifier reliability and in control systems also contribute to improved annual average efficiency by minimizing the number and duration of
startups and shutdowns.
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Counteracting Gas Turbine Output Loss at High Elevations. IGCC plants designed for application in high-elevation locations must account for the natural reduction in gas turbine power output that occurs where the air is thin. This phenomenon is rooted in the fundamental volumetric flow limitation of a gas turbine,
and can reduce power output by up to 15 percent at an elevation of 5000 feet (relative to a comparable plant at sea level). EPRI is exploring measures to counteract
this power loss, including inlet air chilling (a technique used at natural gas power
plants to mitigate the power loss that comes from thinning of the air on a hot day)
and use of supplemental burners between the gas turbine and steam turbine to
boost the plant’s steam turbine section generating capacity.
Larger, Higher Firing Temperature Gas Turbines. For plants coming on-line
around 2015, the larger size G-class gas turbines, which operate at higher firing
temperatures (relative to F-class machines) can improve efficiency by one to two
percentage points while also decreasing capital cost per kW capacity. The H-class
gas turbines coming on-line in the same timeframe, which also feature higher firing
temperatures as well as steam-based internal cooling of hot turbine components,
will provide a further increase in efficiency and capacity.
Ion Transport Membrane-Based Oxygen Plants. Most gasifiers used in IGCC
plants require a large quantity of high-pressure, high purity oxygen, which is typically generated on site with an expensive and energy-intensive cryogenic process.
The ITM process allows the oxygen in high-temperature air to pass through a membrane while preventing passage of non-oxygen atoms. According to developers, an
ITM-based oxygen plant consumes 35–60 percent less power and costs 35 percent
less than a cryogenic plant. DOE has been supporting development of this technology. EPRI is performing a due diligence assessment of this technology in advance
of potential participation in technology scale-up efforts and is planning to solicit an
industry consortium to support development.
Supercritical Heat Recovery Steam Generators. In IGCC plants, hot exhaust
gas exiting the gas turbine is ducted into a heat exchanger known as a heat recovery steam generator (HRSG) to transfer energy into water-filled tubes producing
steam to drive a steam turbine. This combination of a gas turbine and steam tur-
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bine power cycles produces electricity more efficiently than either a gas turbine or
steam turbine alone. As with conventional steam power plants, the efficiency of the
steam cycle in a combined cycle plant increases when turbine inlet steam temperature and pressure are increased. The higher exhaust temperatures of G- and H-class
gas turbines offer the potential for adoption of more efficient supercritical steam cycles. Materials for use in a supercritical HRSG are generally established, and thus
should not pose a barrier to technology implementation once G- and H-class gas turbines become the standard for IGCC designs.
Synthesis Gas Cleaning at Higher Temperatures. The acid gas recovery (AGR)
processes currently used to remove sulfur compounds from synthesis gas require
that the gas and solvent be cooled to about 100°F, thereby causing a loss in efficiency. Further costs and efficiency loss are inherent in the process equipment and
auxiliary steam required to recover the sulfur compounds from the solvent and convert them to usable products. Several DOE-sponsored RD&D efforts aim to reduce
the energy losses and costs imposed by this recovery process. These technologies (described below) could be ready—with adequate RD&D support—by 2020:
• The Selective Catalytic Oxidation of Hydrogen Sulfide process eliminates the
Claus and Tail Gas Treating units, along with the traditional solvent-based
AGR contactor, regenerator, and heat exchangers, by directly converting hydrogen sulfide (H2S) to elemental sulfur. The process allows for a higher operating temperature of approximately 300°F, which eliminates part of the lowtemperature gas cooling train. The anticipated benefit is a net capital cost reduction of about $60/kW along with an efficiency gain of about 0.8 percentage
point.
• The RTI/Eastman High-Temperature Desulfurization System uses a regenerable dry zinc oxide sorbent in a dual loop transport reactor system to convert
H2S and COS to H2O, CO2, and SO2. Tests at Eastman Chemical Company
have shown sulfur species removal rates above 99.9 percent, with 10 ppm output versus 8000+ ppm input sulfur, using operating temperatures of 800–
1000°F. This process is also being tested for its ability to provide a high-pressure CO2 byproduct. The anticipated benefit for IGCC, compared with using
a standard oil-industry process for sulfur removal, is a net capital cost reduction of $60–$90 per kW, a thermal efficiency gain of two to four percent for
the gasification process, and a slight reduction in operating cost. Tests are
also under way for a multi-contaminant removal processes that can be integrated with the transport desulfurization system at temperatures above
480°F.
Liquid CO2-Coal Slurrying for Gasification of Low-Rank Coals. Future IGCC
plants with CCS may recycle some of the recovered liquid CO2 to replace water as
the slurrying medium for the coal feed. This is expected to increase gasification efficiency for all coals, but particularly for sub-bituminous coal and lignite, which have
naturally high moisture contents. The liquid CO2 has a lower heat of vaporization
than water and is able to carry more coal per unit mass of fluid. The liquid CO2coal slurry will flash almost immediately upon entering the gasifier, providing good
dispersion of the coal particles and potentially yielding the higher performance of
a dry-fed gasifier with the simplicity of a slurry-fed system.
Traditionally, slurry-fed gasification technologies have a cost advantage over conventional dry-fed fuel handling systems, but they suffer a large performance penalty
when used with coals containing a large fraction of water and ash. EPRI identified
CO2 coal slurrying as an innovative fuel preparation concept 20 years ago, when
IGCC technology was in its infancy. At that time, however, the cost of producing
liquid CO2 was too high to justify the improved thermodynamic performance. Requirements for CCS change that, as it will substantially reduce the incremental cost
of producing a liquid CO2 stream.
To date, CO2-coal slurrying has only been demonstrated at pilot scale and has yet
to be assessed in feeding coal to a gasifier, so the estimated performance benefits
remain to be confirmed. It will first be necessary, however, to update previous studies to quantify the potential benefit of liquid CO2 slurries with IGCC plants designed for CO2 capture. If the predicted benefit is economically advantageous, a significant amount of scale-up and demonstration work would be required to qualify
this technology for commercial use.
Fuel Cells and IGCC. No matter how far gasification and turbine technologies advance, IGCC power plant efficiency will never progress beyond the inherent thermodynamic limits of the gas turbine and steam turbine power cycles (along with lower
limits imposed by available materials technology). Several IGCC-fuel cell hybrid
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power plant concepts (IGFC) aim to provide a path to coal-based power generation
with net efficiencies that exceed those of conventional combined cycle generation.
Along with its high thermal efficiency, the fuel cell hybrid cycle reduces the energy consumption for CO2 capture. The anode section of the fuel cell produces a
stream that is highly concentrated in CO2. After removal of water, this stream can
be compressed for sequestration. The concentrated CO2 stream is produced without
having to include a water-gas shift reactor in the process (see Figure 4). This further improves the thermal efficiency and decreases capital cost. IGFC power systems are a long-term solution, however, and are unlikely to see full-scale demonstration until about 2030.

The Changing Role of FutureGen. In January of this year, DOE announced a
restructured approach to the FutureGen project. Previously, the FutureGen Industrial Alliance and DOE were intending to build a first-of-its-kind, near-zero emissions coal-fed IGCC power plant integrated with CCS. The commencement of fullscale operations was targeted for 2013. The project aimed at storing CO2 in a representative geologic formation at a rate of at least one million metric tons per year.
DOE had committed to spend $1.1 billion in support of the project while the
FutureGen Industrial Alliance had agreed to contribute $400 million.
Under its revised approach, DOE will offer to pay the additional cost of capturing
CO2 at multiple IGCC plants. Each plant would capture and store at least one million tons of CO2 per year. DOE’s goal is to have the plants in operation between
2015 and 2016.
The original FutureGen concept was meant to serve as a ‘‘living laboratory’’ for
testing advanced technologies that offered the promise of clean environmental performance at a reduced cost and increased reliability. The original FutureGen concept, as shown in Figure 5 was to have the flexibility to conduct full-scale and slipstream tests of such scalable advanced technologies as:
• Membrane processes to replace cryogenic separation for oxygen production
• An advanced transport reactor side-stream with 30 percent of the capacity of
the main gasifier
• Advanced membrane and solvent processes for H2 and CO2 separation
• A raw gas shift reactor that reduces the upstream clean-up requirements
• Ultra-low-NOΧ combustors that can be used with high-hydrogen synthesis gas
• A fuel cell hybrid combined cycle pilot
• Smart dynamic plant controls including a CO2 management system
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While the revised DOE FutureGen concept will meet the original goal of having
a CCS test of at least one million tons of CO2 per year (albeit two to three years
later than the original target), the other original goal of also hosting the development of several advanced technologies for decreasing plant costs appears to have
been dropped.
EPRI has responded to DOE’s RFI on the revised FutureGen concept. We asked
for clarification on what aspects of the costs of including CO2 capture and storage
(CCS) would be covered, and we gave our estimate of what the total costs would
be for including CCS on one train of a two-train 600 MW IGCC. We also highlighted
the other major RD&D activities that are needed for improving the efficiency and
cost of IGCC technologies with CO2 capture (see Figure 6). In addition, we asked
whether non-IGCC coal power plants which capture at least one million tons of CO2
per year could qualify for funding under the revised FutureGen concept. For example, would the incremental CCS costs of a project such as our proposed UltraGen
advanced SCPC plant with post-combustion capture and geological storage of CO2
be eligible for DOE support under the restructured FutureGen concept.

New Plant Efficiency Improvements—Advanced Pulverized Coal
Pulverized-coal power plants have long been a primary source of reliable and affordable power in the United States and around the world. The advanced level of
maturity of the technology, along with basic thermodynamic principles, suggests
that significant efficiency gains can most readily be realized by increasing the oper-
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ating temperatures and pressures of the steam cycle. Such increases, in turn, can
be achieved only if there is adequate development of suitable materials and new
boiler and steam turbine designs that allow use of higher steam temperatures and
pressures.
Current state-of-the-art plants use supercritical main steam conditions (i.e., temperature and pressure above the ‘‘critical point’’ where the liquid and vapor phases
of water are indistinguishable). SCPC plants typically have main steam conditions
up to 1100°F. The term ‘‘ultra-supercritical’’ is used to describe plants with main
steam temperatures in excess of 1100°F and potentially as high as 1400°F.
Achieving higher steam temperatures and higher efficiency will require the development of new corrosion-resistant, high-temperature nickel alloys for use in the boiler and steam turbine. In the United States, these challenges are being address by
the Ultra-Supercritical Materials Consortium, a DOE R&D program involving Energy Industries of Ohio, EPRI, the Ohio Coal Development Office, and numerous
equipment suppliers. EPRI provides technical management for the consortium. Results are applicable to all ranks of coal. As noted, higher power block efficiencies
translate to lower costs for post-combustion CO2 capture equipment.
It is expected that a USC PC plant operating at about 1300°F will be built during
the next seven to ten years, following the demonstration and commercial availability
of advanced materials from these programs. This plant would achieve an efficiency
(before installation of CO2 capture equipment) of about 45 percent (HHV) on bituminous coal, compared with 39 percent for a current state-of-the-art plant, and
would reduce CO2 production per net MWh by about 15 percent.
Ultimately, nickel-base alloys are expected to enable stream temperatures in the
neighborhood of 1400°F and pre-capture generating efficiencies up to 47 percent
HHV with bituminous coal. This approximately 10 percentage point improvement
over the efficiency of a new subcritical pulverized-coal plant would equate to a decrease of about 25 percent in CO2 and other emissions per MWh. The resulting saving in the cost of subsequently installed CO2 capture equipment is substantial.
Figure 7 illustrates a timeline developed by EPRI’s CoalFleet for Tomorrow® program to establish efficiency improvement and cost reduction goals for USC PC
plants with CO2 capture.

UltraGen Ultra-supercritical (USC) Pulverized Coal (PC) Commercial
Projects. EPRI and industry representatives have proposed a program to support
commercial projects that demonstrate advanced PC and CCS technologies. The vi-
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sion entails construction of two (or more) commercially operated USC PC power
plants that combine state-of-the-art pollution controls, ultra-supercritical steam
power cycles, and innovative CO2 capture technologies.
The UltraGen I plant will use the best of today’s proven ferritic steels in hightemperature boiler and steam turbine components, while UltraGen II will be the
first plant in the United States to feature nickel-based alloys and is designed for
steam temperatures up to 1300°F. UltraGen III will be designed for steam temperatures up to 1400°F using materials currently under development by the DOE boiler
and steam turbine materials program.
UltraGen I will demonstrate CO2 capture modules that separate about one million
tons CO2/yr. using the best-established technology. This system will be about six
times the size of the largest CO2 capture system operating on a coal-fired boiler
today, and will be integrated into the thermal cycle of the boiler to minimize parasitic loads and capacity loss. UltraGen II will at least double the size of the
UltraGen I CO2 capture system, and may demonstrate a new class of chemical solvent if one of the emerging low-regeneration-energy processes has reached a sufficient stage of development. UltraGen III is expected to capture up to 90 percent of
the CO2, 3.5 times more than for UltraGen I All three plants will demonstrate ultralow emissions, and dry and compress the captured CO2 to demonstrate long-term
geologic storage and/or use in enhanced oil or gas recovery operations. Figure 8 depicts the proposed key features of UltraGen I, II, and III.

VerDate 11-MAY-2000

14:16 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00013

Fmt 6621

Sfmt 6602

C:\WORKD\E&E08\041508\41671B

SCIENCE1

PsN: SCIENCE1

166

To provide a platform for testing and developing emerging PC and CCS technologies, the UltraGen program will allow for technology trials at existing sites as
well as at the sites of new projects. Unlike FutureGen, EPRI expects the UltraGen
projects will be commercially dispatched by electricity grid operators. If the
FutureGen concept could accommodate post combustion capture the differential cost
of UltraGen CCS could be part of the full portfolio of projects. The differential cost
to the host company for demonstrating these improved features are envisioned to
be offset by any available tax credits (or other incentives) and by funds raised
through an industry-led consortium formed by EPRI.
The UltraGen projects represent the type of ‘‘giant step’’ collaborative efforts that
need to be taken to advance integrated PC/CCS technology to the next phase of evolution and assure competitiveness in a carbon-constrained world. Because of the
time and expense for each ‘‘design and build’’ iteration for coal power plants (three
to five years not counting the permitting process and ∼$2 billion), there is no room
for hesitation in terms of commitment to advanced technology validation and demonstration projects. EPRI is currently discussing the UltraGen project concept with
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several firms in the US and internationally, and plans to develop a consortium to
support demonstration of the technology.
The UltraGen projects will resolve technical and economic barriers to the deployment of USC PC and CCS technology by providing a shared-risk vehicle for testing
and validating high-temperature materials, components, and designs in plants also
providing superior environmental performance.
Figure 9 summarizes EPRI’s recommended major RD&D activities for improving
the efficiency and cost of USC PC technologies with CO2 capture. Please note that
UltraGen III is not included in Figure 9 but the schedule for ‘‘Design, construction
& operation of NZE USC PC at up to 1400°F w/capture’’ is expected to commence
around 2020.

Efficiency Improvement and CCS Retrofits for the Existing PC Fleet. It
would be economically advantageous to operate the many reliable subcritical PC
units in the U.S. fleet well into the future. Premature replacement of these units
or mandatory retrofit of these units for CO2 capture en masse would be economically
prohibitive. Their flexibility for load following and provision of support services to
ensure grid stability makes them highly valuable. With equipment upgrades, many
of these units can realize modest efficiency gains, which, when accumulated across
the existing generating fleet could make a sizable reduction in CO2 emissions. For
some existing plants, retrofit of CCS will make sense, but specific plant design features, space limitations, and economic and regulatory considerations must be carefully analyzed to determine whether retrofit-for-capture is feasible.
These upgrades depend on the equipment configuration and operating parameters
of a particular plant and may include:
• turbine blading and steam path upgrades
• turbine control valve upgrades for more efficient regulation of steam
• cooling tower and condenser upgrades to reduce circulating water temperature, steam turbine exhaust back-pressure, and auxiliary power consumption
• cooling tower heat transfer media upgrades
• condenser optimization to maximize heat transfer and minimize condenser
temperature
• condenser air leakage prevention/detection
• variable speed drive technology for pump and fan motors to reduce power consumption
• air heater upgrades to increase heat recovery and reduce leakage
• advanced control systems incorporating neural nets to optimize temperature,
pressure, and flow rates of fuel, air, flue gas, steam, and water
• optimization of water blow-down and blow-down energy recovery
• optimization of attemperator design, control, and operating scenarios
• sootblower optimization via ‘‘intelligent’’ soot-blower system use
• coal drying (for plants using lignite and sub-bituminous coals)

VerDate 11-MAY-2000

14:16 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00015

Fmt 6621

Sfmt 6621

C:\WORKD\E&E08\041508\41671B

SCIENCE1

PsN: SCIENCE1

168
Coal Drying for Increased Generating Efficiency. Boilers designed for highmoisture lignite have traditionally employed higher feed rates (lb/hr) to account for
the large latent heat load to evaporate fuel moisture. An innovative concept developed by Great River Energy (GRE) and Lehigh University uses low-grade heat recovered from within the plant to dry incoming fuel to the boiler, thereby boosting
plant efficiency and output. [In contrast, traditional thermal drying processes are
complex and require high-grade heat to remove moisture from the coal.] Specifically,
the GRE approach uses steam condenser and boiler exhaust heat exchangers to heat
air and water fed to a fluidized-bed coal dryer upstream of the plant pulverizers.
Based on successful tests with a pilot-scale dryer and more than a year of continuous operation with a prototype dryer at its Coal Creek station, GRE (with U.S. Department of Energy support and EPRI technical consultation) is now building a full
suite of dryers for Unit 2 (i.e., a commercial-scale demonstration). In addition to the
efficiency and CO2 emission reduction benefits from reducing the lignite feed moisture content by about 25 percent, the plant’s air emissions will be reduced as well.4
Application of this technology is not limited to PC units firing lignite. EPRI believes
it may find application in PC units firing sub-bituminous coal and in IGCC units
with dry-fed gasifiers using low-rank coals.
Improving CO2 Capture Technologies
CCS entails pre-combustion or post-combustion CO2 capture technologies, CO2
drying and compression (and sometimes further removal of impurities), and the
transportation of separated CO2 to locations where it can be stored away from the
atmosphere for centuries or longer.
Albeit at considerable cost, CO2 capture technologies can be integrated into all
coal-based power plant technologies. For both new plants and retrofits, there is a
tremendous need (and opportunity) to reduce the energy required to remove CO2
from fuel gas or flue gas. Figure 10 shows a selection of the key technology developments and test programs needed to achieve commercial CO2 capture technologies for
advanced coal combustion- and gasification-based power plants at a progressively
shrinking constant-dollar levelized cost-of-electricity premium. Specifically, the target is a premium of about $6/MWh in 2025 (relative to plants at that time without
capture) compared with an estimated 2010 cost premium of perhaps $40/MWh (not
counting the cost of transportation and storage). Such a goal poses substantial engineering challenges and will require major investments in RD&D to roughly halve
the currently large energy requirements (operating costs) associated with CO2 solvent regeneration. Achieving this goal will allow power producers to meet the public
demand for stable electricity prices while reducing CO2 emissions to address climate
change concerns.

Pre-Combustion CO2 Capture (IGCC)
IGCC technology allows for CO2 capture to take place via an added fuel gas processing step at elevated pressure, rather than at the atmospheric pressure of postcombustion flue gas, permitting capital savings through smaller equipment sizes as
well as lower operating costs.
4 C. Bullinger, M. Ness, and N. Sarunac, ‘‘One Year of Operating Experience with Prototype
Fluidized Bed Coal Dryer at Coal Creek Generating Station,’’ 32nd International Technical Conference on Coal Utilization and Fuel Systems, Clearwater, FL, June 10–15, 2007.
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Currently available technologies for such pre-combustion CO2 removal use a
chemical and/or physical solvent that selectively absorbs CO2 and other ‘‘acid gases,’’
such as hydrogen sulfide. Application of this technology requires that the CO in synthesis gas (the principal component) first be ‘‘shifted’’ to CO2 and hydrogen via a
catalytic reaction with water. The CO2 in the shifted synthesis gas is then removed
via contact with the solvent in an absorber column, leaving a hydrogen-rich synthesis gas for combustion in the gas turbine. The CO2 is released from the solvent
in a regeneration process that typically reduces pressure and/or increases temperature.
Chemical plants currently employ such a process commercially using methyl
diethanolamine (MDEA) as a chemical solvent or the Selexol and Rectisol processes,
which rely on physical solvents. Physical solvents are generally preferred when extremely high (>99.8 percent) sulfur species removal is required. Although the required scale-up for IGCC power plant applications is less than that needed for scaleup of post-combustion CO2 capture processes for PC plants, considerable engineering challenges remain and work on optimal integration with IGCC cycle processes
has just begun.
The impact of current pre-combustion CO2 removal processes on IGCC plant thermal efficiency and capital cost is significant. In particular, the water-gas shift reaction reduces the heating value of synthesis gas fed to the gas turbine. Because the
gasifier outlet ratios of CO to methane to H2 are different for each gasifier technology, the relative impact of the water-gas shift reactor process also varies. In general, however, it can be on the order of a 10 percent fuel energy reduction. Heat
regeneration of solvents further reduces the steam available for power generation.
Other solvents, which are depressurized to release captured CO2, must be re-pressurized for reuse. Cooling water consumption is increased for solvents needing cooling after regeneration and for pre-cooling and interstage cooling during compression
of separated CO2 to a supercritical state for transportation and storage. Heat integration with other IGCC cycle processes to minimize these energy impacts is complex and is currently the subject of considerable RD&D by EPRI and others.
Membrane CO2 Separation. Technology for separating CO2 from shifted synthesis
gas (or flue gas from PC plants) offers the promise of lower auxiliary power consumption but is currently only at the laboratory stage of development. Several organizations are pursuing different approaches to membrane-based applications. In
general, however, CO2 recovery on the low-pressure side of a selective membrane
can take place at a higher pressure than is now possible with solvent processes, reducing the subsequent power demand for compressing CO2 to a supercritical state.
Membrane-based processes can also eliminate steam and power consumption for regenerating and pumping solvent, respectively, but they require power to create the
pressure difference between the source gas and CO2-rich sides. If membrane technology can be developed at scale to meet performance goals, it could enable up to
a 50 percent reduction in capital cost and auxiliary power requirements relative to
current CO2 capture and compression technology.
Post-Combustion CO2 Capture (PC and Circulating Fluidized-Bed (CFB)
Plants)
The post-combustion CO2 capture processes being discussed for power plant boilers in the near-term draw upon commercial experience with amine solvent separation at much smaller scale in the food, beverage and chemical industries, including
three U.S. applications of CO2 capture from coal-fired boilers.
These processes contact flue gas with an amine solvent in an absorber column
(much like a wet SO2 scrubber) where the CO2 chemically reacts with the solvent.
The CO2-rich liquid mixture then passes to a stripper column where it is heated to
change the chemical equilibrium point, releasing the CO2. The ‘‘regenerated’’ solvent
is then recirculated back to the absorber column, while the released CO2 may be
further processed before compression to a supercritical state for efficient transportation to a storage location.
After drying, the CO2 released from the regenerator is relatively pure. However,
successful CO2 removal requires very low levels of SO2 and NO2 entering the CO2
absorber, as these species also react with the solvent, requiring removal of the degraded solvent and replacement with fresh feed. Thus, high-efficiency SO2 and NOΧ
control systems are essential to minimizing solvent consumption costs for post-combustion CO2 capture; currently the approach to achieving such ultra-low SO2 concentrations is to add a polishing scrubber, a costly venture. Extensive RD&D is in
progress to improve the solvent and system designs for power boiler applications
and to develop better solvents with greater absorption capacity, less energy demand
for regeneration, and greater ability to accommodate flue gas contaminants.
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At present, monoethanolamine (MEA) is the ‘‘default’’ solvent for post-combustion
CO2 capture studies and small-scale field applications. Processes based on improved
amines, such as Fluor’s Econamine FG Plus and Mitsubishi Heavy Industries’ KS–
1, await demonstration at power boiler scale and on coal-derived flue gas. The potential for improving amine-based processes appears significant. For example, a recent study based on KS–1 suggests that its impact on net power output for a supercritical PC unit would be 19 percent and its impact on the levelized cost-of-electricity would be 44 percent, whereas earlier studies based on sub-optimal MEA applications yielded output penalties approaching 30 percent and cost-of-electricity
penalties of up to 65 percent.
Accordingly, amine-based engineered solvents are the subject of numerous ongoing
efforts to improve performance in power boiler post-combustion capture applications.
Along with modifications to the chemical properties of the sorbents, these efforts are
addressing the physical structure of the absorber and regenerator equipment, examining membrane contactors and other modifications to improve gas-liquid contact
and/or heat transfer, and optimizing thermal integration with steam turbine and
balance-of-plant systems. Although the challenge is daunting, the payoff is potentially massive, as these solutions may be applicable not only to new plants, but to
retrofits where sufficient plot space is available at the back end of the plant.
Finally, as discussed earlier, deploying USC PC technology to increase efficiency
and lower uncontrolled CO2 per MWh can further reduce the cost impact of postcombustion CO2 capture.
Ammonia-Based Processes. Post-combustion CO2 capture using ammonia-based
solvents offers the promise of significantly lower solvent regeneration requirements
relative to MEA. In the ‘‘chilled ammonia’’ process owned by ALSTOM and currently
under development and testing by ALSTOM and EPRI, respectively, CO2 is absorbed in a solution of ammonium carbonate, at low temperature and atmospheric
pressure.
Compared with amines, ammonium carbonate has over twice the CO2 absorption
capacity and requires less than half the heat to regenerate. Further, regeneration
can be performed under higher pressure than amines, so the released CO2 is already
partially pressurized. Therefore, less energy is subsequently required for compression to a supercritical state for transportation to an injection location. Developers
have estimated that the parasitic power loss from a full-scale supercritical PC plant
using chilled ammonia CO2 capture could be as low as 15 percent, with an associated cost-of-electricity penalty of just 25 percent. Part of the reduction in power loss
comes from the use of low quality heat to regenerate ammonia and reduce the quantity of steam required for regeneration. Following successful experiments at 0.25
MWe scale, ALSTOM and a consortium of EPRI members built a 1.7 MWe pilot unit
to test the chilled ammonia process on a flue gas slip-stream at We Energies’ Pleasant Prairie Power Plant. Testing at this site began in late March 2008 and will continue for about one year. The American Electric Power Co. (AEP) has announced
plans to test a scaled-up design (100,000 tons CO2/yr., equivalent to about 20 MWe),
incorporating the lessons learned on the 1.7 MWe unit, at its Mountaineer station
in West Virginia, with start-up scheduled for late 2009. AEP intends to capture, inject, and monitor for two-to-five years and, thereafter, continue monitoring CO2 location in the underground reservoir for another several years. EPRI plans to develop
a consortium to support this Mountaineer CO2 Capture testing.
Other ‘‘multi-pollutant’’ control system developers are also exploring ammoniabased processes for CO2 removal. For example, Powerspan and NRG Energy, Inc.
announced plans in November 2007 to demonstrate a 125 MWe design of
Powerspan’s ECO2 system at the Parish station in Texas starting up in 2012, and
last month Basin Electric announced its selection of Powerspan to provide a similar
size ECO2 system for its Antelope Valley station in North Dakota, also with a 2012
start-up goal.
Other Processes. EPRI has identified over 40 potential CO2 separation processes
that are being developed by various firms or institutes. They include absorption systems (typically solvent-based similar to the amine and ammonia processes discussed
above), adsorbed (attachment of the CO2 to a solid that is then regenerated and reused), membranes, and biological systems. Funding comes from a variety of sources,
primarily DOE or internal funds, but the funding is neither sufficient or wellenough coordinated to advance the most promising technologies at the speed needed
to achieve the goals of high CO2 capture at societally-acceptable cost and energy
drain. EPRI is working with the Southern Co. to select and demonstrate one of
these processes at the 20+MWe scale, with the collected CO2 injected into a local
underground saline reservoir. The capture portion of this project will be funded
mostly by Southern Co., its process supplier, and a collaborative of electricity gen-
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eration companies assembled by EPRI. The storage portion will be funded largely
by DOE under Phase 3 of its Regional Carbon Sequestration Partnership, with cofunding from the private sector. Start-up of the capture unit and compression/transport/injection system is projected for late 2010. Southern Co. and its teammates intend to capture, inject, and monitor for about four years and, thereafter, continue
monitoring CO2 location in the underground reservoir for another several years.
Oxy-Fuel Combustion Boilers
Fuel combustion in a blend of oxygen and recycled flue gas rather than in air
(known as oxy-fuel combustion, oxy-coal combustion, or oxy-combustion) is gaining
interest as a viable CO2 capture alternative for PC and CFB plants. The process
is applicable to virtually all fossil-fueled boiler types and is a candidate for retrofits
as well as new power plants.
Firing coal with high-purity oxygen alone would result in too high of a flame temperature, which would increase slagging, fouling, and corrosion problems, so the oxygen is diluted by mixing it with a slip-stream of recycled flue gas. As a result, the
flue gas downstream of the recycle slip-stream take-off consists primarily of CO2
and water vapor (although it also contains small amounts of nitrogen, oxygen, and
criteria pollutants). After the water is condensed, the CO2-rich gas is compressed
and purified to remove contaminants and prepare the CO2 for transportation and
storage.
Oxy-combustion boilers have been studied in laboratory-scale and small pilot units
of up to three MWt. Two larger pilot units, at ∼10 MWe, are now under construction
by Babcock & Wilcox (B&W) and Vattenfall. An Australian-Japanese project team
is pursuing a 30 MWe repowering project in Australia. These larger tests will allow
verification of mathematical models and provide engineering data useful for designing pre-commercial systems.
CO2 Transport and Geologic Storage
Application of CO2 capture technologies implies that there will be secure and economical forms of long-term storage that can assure CO2 will be kept out of the atmosphere. Natural underground CO2 reservoirs in Colorado, Utah, and other western states testify to the effectiveness of long-term geologic CO2 storage. CO2 is also
found in natural gas reservoirs, where it has resided for millions of years. Thus, evidence suggests that similarly sealed geologic formations will be ideal for storing CO2
for millennia or longer.
The most developed approach for large-scale CO2 storage is injection into depleted
or partially depleted oil and gas reservoirs and similar geologically sealed ‘‘saline
formations’’ (porous rocks filled with brine that is impractical for desalination). Partially depleted oil reservoirs provide the potential added benefit of enhanced oil recovery (EOR). [EOR is used in mature fields to recover additional oil after standard
extraction methods have been used. When CO2 is injected for EOR, it causes residual oil to swell and become less viscous, allowing some to flow to production wells,
thus extending the field’s productive life.] By providing a commercial market for
CO2 captured from industrial sources, EOR may help the economics of CCS projects
where it is applicable, and in some cases might reduce regulatory and liability uncertainties. Although less developed than EOR, researchers are exploring the effectiveness of CO2 injection for enhancing production from depleted natural gas fields
(particularly in compartmentalized formations where pressure has dropped) and
from deep methane-bearing coal seams. DOE and the International Energy Agency
are among the sponsors of such efforts. However, at the scale that CCS needs to
be deployed to help achieve atmospheric CO2 stabilization at an acceptable level,
EPRI believes that the primary economic driver for CCS will be the value of carbon
that results from a future climate policy.
Geologic sequestration as a CCS strategy is currently being demonstrated in several RD&D projects around the world. The three largest projects (which are nonpower)—Statoil’s Sleipner Saline Aquifer CO2 Storage project in the North Sea off
of Norway; the Weyburn Project in Saskatchewan, Canada; and the In Salah Project
in Algeria—each sequester about one million metric tons of CO2 per year, which
matches the output of one base-loaded 150–200 MW coal-fired power plant. With 17
collective operating years of experience, these projects have thus far demonstrated
that CO2 storage in deep geologic formations can be carried out safely and reliably.
Statoil estimates that Norwegian greenhouse gas emissions would have risen incre-
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mentally by three percent if the CO2 from the Sleipner project had been vented
rather than sequestered.5
Table 2 lists a selection of current and planned CO2 storage projects as of early
2007. Update to Table 2: The DF–1 Miller project has been put on hold and may
be canceled, so no CO2 capture is expected by 2010. The DF–Carson project may
not start up by 2011 as planned. DOE has indicated that it plans to revise the
FutureGen project so CO2 storage will not take place until after 2012. In October
2007, the DOE awarded the first three large scale carbon sequestration projects in
the United States. The Plains Carbon Dioxide Reduction Partnership, Southeast Regional Carbon Sequestration Partnership, and Southwest Regional Partnership for
Carbon Sequestration, will conduct large volume tests for the storage of one million
or more tons of CO2 in deep saline reservoirs in the U.S.

Enhanced Oil Recovery. Experience relevant to CCS comes from the oil industry,
where CO2 injection technology and modeling of its subsurface behavior have a
proven record of accomplishment. EOR has been conducted successfully for 35 years
in the Permian Basin fields of west Texas and Oklahoma. Regulatory oversight and
community acceptance of injection operations for EOR seem well established.
Although the purpose of EOR heretofore has not been to sequester CO2, the practice can be adapted to include large-volume residual CO2 storage. This approach is
being demonstrated in the Weyburn-Midale CO2 monitoring projects in Saskatchewan, Canada. The Weyburn project uses captured and dried CO2 from the Dakota
Gasification Company’s Great Plains synfuels plant near Beulah, North Dakota. The
CO2 is transported via a 200-mile pipeline constructed of standard carbon steel.
5 http://www.co2captureandstorage.info/project

·specific.php?project·id=26
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Over the life of the project, the net CO2 storage is estimated at 20 million metric
tons, while an additional 130 million barrels of oil will be produced.
Although EOR might help the economics of early CCS projects in oil-patch areas,
EOR sites are ultimately too few and too geographically isolated to accommodate
much of the CO2 from widespread industrial CO2 capture operations. In contrast,
saline formations are available in many—but not all—U.S. locations.
CCS in the United States
A DOE-sponsored R&D program, the ‘‘Regional Carbon Sequestration Partnerships,’’ is engaged in mapping U.S. geologic formations suitable for CO2 storage.
Evaluations by these Regional Partnerships and others suggest that enough geologic
storage capacity exists in the U.S. to hold many centuries’ production of CO2 from
coal-based power plants and other large point sources.
The Regional Partnerships are also conducting pilot-scale CO2 injection validation
tests across the country in differing geologic formations, including saline formations,
deep unmineable coal seams, and older oil and gas reservoirs. Figure 11 illustrates
some of these options. These tests, as well as most commercial applications for longterm storage, will use CO2 compressed for volumetric efficiency to a liquid-like
‘‘supercritical’’ state; thus, virtually all CO2 storage will take place in formations at
least a half-mile deep, where the risk of leakage to shallower groundwater aquifers
or to the surface is usually very low.

After successful completion of pilot-scale CO2 storage validation tests, the Partnerships will undertake large-volume storage tests, injecting quantities of ∼1 million
metric tons of CO2 or more over a several year period, along with post-injection
monitoring to track the absorption of the CO2 in the target formation(s) and to
check for potential leakage.
The EPRI–CURC Roadmap identifies the need for several large-scale integrated
demonstrations of CO2 capture and storage. This assessment was echoed by MIT in
its recent Future of Coal report, which calls for three to five U.S. demonstrations
of about one million metric tons of CO2 per year and about 10 worldwide.6 These
demonstrations could be the critical path item in commercialization of CCS tech6 http://web.mit.edu/coal/The
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nology. In addition, EPRI has identified 10 key topics7 where further technical and/
or policy development is needed before CCS can become fully commercial:
• Caprock integrity
• Injectivity and storage capacity
• CO2 trapping mechanisms
• CO2 leakage and permanence
• CO2 and mineral interactions
• Reliable, low-cost monitoring systems
• Quick response and mitigation and remediation procedures
• Protection of potable water
• Mineral rights
• Long-term liability
Figure 12 shows that EPRI’s recommended large-scale integrated CO2 capture
and storage demonstrations is temporally consistent with the Regional Partnerships’
‘‘Phase III’’ large-volume CO2 storage test program. EPRI believes that many of the
storage demonstrations should use CO2 that comes from coal-fired boilers to address
any uncertainties that may exist about the impact of coal-derived CO2 on its behavior in underground formations.

CO2 Transportation
Mapping of the distribution of potentially suitable CO2 storage formations across
the country, as part of the research by the Regional Partnerships, shows that some
areas have ample storage capacity while others appear to have little or none. Thus,
implementing CO2 capture at some power plants may require pipeline transportation for several hundred miles to suitable injection locations, possibly in other
states. Although this adds cost, it should not represent a technical hurdle because
long-distance, interstate CO2 pipelines have been used commercially in oil field EOR
applications. Economic considerations dictate that the purity requirements of coalderived CO2 be established so that the least-cost pipeline and compressor materials
can be used at each application. From an infrastructure perspective, EPRI expects
that early commercial CCS projects will take place at coal-based power plants near
sequestration sites or an existing CO2 pipeline. As the number of projects increases,
regional CO2 pipeline networks connecting multiple industrial sources and storage
sites will be needed.
Policy-Related Long-Term CO2 Storage Issues
Beyond developing the technological aspects of CCS, public policy needs to address
issues such as CO2 storage site permitting, long-term monitoring requirements, and
post-closure liability. CCS represents an emerging industry, and the jurisdictional
roles among federal and state agencies for regulations and their relationship to private carbon credit markets operating under federal oversight has yet to be determined.
Currently, efforts are under way in some states to establish regulatory frameworks for long-term geologic CO2 storage. Additionally, stakeholder organizations
such as the Interstate Oil and Gas Compact Commission (IOGCC) are developing
their own suggested regulatory recommendations for states drafting legislation and
regulatory procedures for CO2 injection and storage operations.8 Other stakeholders,
7 EPRI,

Overview of Geological Storage of CO2, Report ID 1012798
8 http://www.iogcc.state.ok.us/PDFS/CarbonCaptureandStorageReportandSummary.pdf

VerDate 11-MAY-2000

14:16 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00022

Fmt 6621

Sfmt 6621

C:\WORKD\E&E08\041508\41671B

SCIENCE1

PsN: SCIENCE1

175
such as environmental groups, are also offering policy recommendations. EPRI expects this field to become very active soon.
A state-by-state approach to sequestration may not be adequate because some
geologic formations, which are ideal for storing CO2, underlie multiple states. At the
federal level, the U.S. EPA published a first-of-its-kind guidance (UICPG #83) on
March 1, 2007, for permitting underground injection of CO2.9 This guidance offers
flexibility for pilot projects evaluating the practice of CCS, while leaving unresolved
the requirements that could apply to future large-scale CCS projects.
Long-Term CO2 Storage Liability Issues
Long-term liability for injected CO2 will need to be assigned before CCS can become fully commercial. Because CCS activities will be undertaken to serve the public good, as determined by government policy, and will be implemented in response
to anticipated or actual government-imposed limits on CO2 emissions, a number of
policy analysts have suggested that the entities performing these activities should
be granted a measure of long-term risk reduction assuming adherence to proper procedures during the storage site injection operations and closure phases.
RD&D Investment for Advanced Coal and CCS Technologies
Developing the suite of technologies needed to achieve competitive advanced coal
and CCS technologies will require a sustained major investment in RD&D. As
shown in Table 3, EPRI estimates that an expenditure of approximately $8 billion
will be required in the 10-year period from 2008–17. The MIT Future of Coal report
estimates the funding need at up to $800–$850 million per year, which approaches
the EPRI value. Further, EPRI expects that an RD&D investment of roughly $17
billion will be required over the next 25 years.
Investment in earlier years may be weighted toward IGCC, as this technology is
less developed and will require more RD&D investment to reach the desired level
of commercial viability. As interim progress and future needs cannot be adequately
forecast at this time, the years after 2023 do not distinguish between IGCC and PC.

By any measure, these estimated RD&D investments are substantial. EPRI and
the members of the CoalFleet for Tomorrow® program, by promoting collaborative
ventures among industry stakeholders and governments, believe that the costs of
developing critical-path technologies for advanced coal and CCS can be shouldered
by multiple participants. EPRI believes that government policy and incentives will
also play a key role in fostering CCS technologies through early RD&D stages to
achieve widespread, economically feasible deployment capable of achieving major reductions in U.S. CO2 emissions.

9 http://www.epa.gov/safewater/uic/pdfs/guide uic carbonsequestration final-03-07.pdf
·
·
·
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APPENDIX B

COMMENTS ON REVISED FUTUREGEN
BRYAN HANNEGAN, VICE PRESIDENT, ENVIRONMENT AND GENERATION
THE ELECTRIC POWER RESEARCH INSTITUTE (EPRI)
3420 HILLVIEW AVENUE
PALO ALTO , CALIFORNIA 94303
The Electric Power Research Institute, Inc., a tax exempt, non-profit, 501(c)(3) collaborative research and development organization with principal locations in Palo
Alto, California, Charlotte, North Carolina, and Knoxville, Tennessee (‘‘EPRI’’) appreciates the opportunity to provide input and comments on the Department of Energy’s plan to restructure FutureGen.
EPRI’s comments address the following:
• Clarifying questions on the restructured FutureGen plan.
• Design changes and cost estimates for the addition of CO2 Capture and Storage (CCS) to a single train of a two-train Integrated Gasification Combined
Cycle (IGCC) plant not previously designed for CCS.
• Accelerating Research Development and Demonstration (RD&D) on Advanced
Coal Technologies with CO2 Capture and Storage—Investment and Time Requirements.
• Comments on whether the revised FutureGen approach should allow for advanced coal technology systems, other than IGCC, which also would meet the
performance requirements.
Clarifying Questions on the DOE RFI
According to the RFI, DOE will contribute not more than the incremental cost associated with CCS technology for the single power train.
The additional costs for adding CCS to an IGCC plant include:
• Capital costs to cover the process modifications necessary for 90 percent CO2
capture
• Operations and maintenance (O&M) costs for the additional units
• Lost revenue from power sales due to the additional auxiliary power use for
capture and CO2 compression
• Capital costs for CO2 pipeline and CO2 injection for sequestration
• Possible capital and O&M if pipeline length requires recompression
• O&M costs for pipeline transportation, sequestration and monitoring.
Clarifying Questions:
1. Is it the intent of DOE to cover a) the extra capital costs b) the extra O&M
costs c) the lost power cost d) the pipeline, monitoring and sequestration
costs (including pipeline compression power costs)?
2. Over what period of operation (how many years) will DOE cover the CCS
costs?
3. Some IGCC projects are under consideration for the co-production of other
chemicals or fuels (Synthetic Natural Gas, Methanol, Coal to Liquids, etc.—
often referred to as polygeneration). Will DOE consider the support of CCS
at such polygeneration projects under this restructured initiative?
Design Changes for the Addition of CCS to a single train of a two-train
IGCC plant not previously designed for CCS.
IGCC Design changes for 90 percent CO2 Capture. The main changes in design for
capture are the addition of shift reactors and a CO2 removal process.
The shift reaction CO + H2O = CO2 + H2 is exothermic. This results in a reduction in the chemical energy in the syngas so that it now is insufficient to fully load
the gas turbine. Additional coal would need to be processed to provide enough
syngas to fully load the gas turbine. The percentage increase will depend on the gasification process. Dry coal-fed processes will require a somewhat greater increase
than slurry-fed processes because the CO content of the syngas is higher. (The estimated increased coal feed in the referenced papers are in the range 2–9 percent).
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The following changes would be required if the plant is to be able to fully load the
gas turbine:
• More coal handling and feed system capacity
• A larger Air Separation Unit (ASU) to provide the additional oxygen (perhaps
an additional Main Air Compressor (MAC) ); see Note 1.
• A larger gasifier to handle more coal and oxygen
• Larger gas cleanup and piping to handle the increased syngas flow
An alternative is to accept the lower output from the originally sized plant. This
would mean an additional loss of net power of approximately the same 2–9 percent,
depending on the technology.
The addition of the shift reactor increases the volume of the dry gas flow to the
Acid Gas Removal (AGR) H2S removal system by 40–60 percent, depending on the
gasification process. If the original design used a physical solvent (e.g., Selexol) for
H2S removal, then either a new parallel absorber column will be needed to accommodate the additional flow of syngas from the shift reactors or a completely new
absorber designed for the full flow must be added. In all cases a new CO2 absorber/
stripper system must be added.
The addition of 90 percent capture to a train will require the following changes:
• Replacement of COS/HCN hydrolysis reactor with two stages of sour shift reaction
• Additions to syngas cooling train for the shift reactors
• Additions to, or replacements of, the AGR used for H2S removal to accommodate the increased dry syngas flow
• Addition of a new absorber/stripper system to recover CO2 as a separate byproduct
• Upgrade of the demineralizer water treatment and storage system
• Addition of intermediate pressure steam for water-gas shift reaction (in some
cases)
• Modifications to the gas turbine combustion system to accommodate the combustion of hydrogen-rich gas, possibly including more addition of diluent nitrogen or moisture (steam)
• Heat Recovery Steam Generator Low Pressure superheater modifications
• Addition of CO2 drying and compression to 2000 psig (138 barg).
• Possible adjustments to the CO2 composition (e.g., H2S content) depending on
the pipeline quality requirements.
Note 1. For many of the designs without capture, ∼30–40 percent of the air supply
for the ASU is extracted from the gas turbine compressor. If the turbine supplier
indicates no air can be extracted when firing hydrogen in the gas turbine, another
air compressor would be needed to fully supply the ASU when capture is added.
Additional Costs for adding CCS to IGCC. The additional costs for adding CCS to
an IGCC plant include:
• Capital costs to cover the process modifications listed above necessary for 90
percent CO2 capture
• Operations and maintenance (O&M) costs for the additional listed units
• Lost revenue from power sales due to the additional auxiliary power usage
for capture and CO2 compression
• Capital costs for CO2 pipeline and CO2 injection for sequestration
• Possible capital and O&M if pipeline length requires recompression
• O&M costs for pipeline transportation, sequestration and monitoring
References: The following publicly available references can be used to obtain more
information describing the processes and design changes involved in the addition of
CCS to IGCC designs and estimates of the additional costs:
DOE/NETL–2007/1281 ‘‘Cost and Performance Baseline for Fossil Energy Plants’’
Revision 1, August 2007.
‘‘Preliminary Economics of SCPC & IGCC with CO2 Capture & Storage.’’ N. Holt
(EPRI) presented at the 2nd IGCC & XtL Conference, Freiberg, Saxony, Germany, May 9–10, 2007.
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‘‘Phased Construction of IGCC Plants for CO2 Capture—Effect of Pre-Investment’’
December 2003. EPRI Report #1004537. Available from EPRI public domain
website and DOE/NETL Fossil Energy website.
‘‘Potential for Improvement in Gasification Combined Cycle Power Generation with
CO2 Capture’’ by Foster Wheeler for the IEA GHG program April 2003. Available from the IEA GHG website.
Cost estimates for the Addition of CCS to a single train of a two-train IGCC
plant
Duke Energy’s Edwardsport IGCC Plant will be about 750 MW gross or 375 gross
MW/train. 90 percent capture on one train yields approximately 1.6 million tons per
year CO2 for sequestration and reduces net MW output by about 40 MW from 630
to 590 MW.
The extra capital for capture on one train is an estimated $80–$100 million but
may be more if it is a retrofit.
Extra O&M is estimated at approximately $1.5/MWh or $6.3 million/year. For 10
years the additional O&M would be an estimated $63 million.
Replacing the 40 MW lost power at $65/MWh equals $18.2 million per year. For
10 years the power replacement cost would be $182 million.
Pipeline costs obviously depend on location. If 100 miles of pipeline are required
to get the CO2 to the storage site, at a cost of $1 million/mile the pipeline cost would
be $100 million. Actual pipeline costs will vary with terrain, throughput, etc.
Both DOE NETL and EPRI have estimated the incremental cost of adding CCS
to an IGCC plant at about 30 $/MWh. These estimates are based on 20- and 30year plant lives, respectively. If the capital is to be paid off in a shorter time, these
estimates will rise. The Department of Energy is interested in funding multiple
demonstrations of CCS technology at a commercial scale of at least 300 gross MW
per unit plant power train. 300 MW at $30/MWh at 80 percent CF for 10 years results in a cost of $630 million. If it is the intent to pay for one project for its life
of 20 years, the cost would be $1.26 billion and DOE’s $1.3 billion would fund only
one project. Therefore, the intended funding period for DOE support is a key consideration.
Accelerating RD&D on Advanced Coal Technologies with CO2 Capture and
Storage
Through the development and deployment of advanced coal plants with integrated
CO2 capture and storage (CCS) technologies, coal power can become part of the solution to satisfying both our energy needs and our global climate change concerns.
However, a sustained RD&D program at heightened levels of investment and the
resolution of legal and regulatory unknowns for long-term geologic CO2 storage will
be required to achieve the promise of advanced coal with CCS technologies. Through
research obtained in EPRI’s CoalFleet for Tomorrow® program—a research collaborative comprising more than 60 organizations from five continents representing U.S.
utilities, international power generators, equipment suppliers, government research
organizations, coal and oil companies, and a railroad—EPRI sees crucial roles for
both industry and governments worldwide in aggressively pursuing collaborative
RD&D over the next 20-plus years to create a full portfolio of commercially self-sustaining, competitive advanced coal power generation and CCS technologies.
The portfolio aspect of advanced coal with integrated CCS technologies must be
emphasized because no single advanced coal technology (or any generating technology) has clear-cut economic advantages across the range of U.S. applications. The
best strategy for meeting future electricity needs while addressing climate change
concerns and minimizing economic disruption lies in developing a full portfolio of
technologies from which power producers (and their regulators) can choose the option best suited to local conditions and preferences, and provide power at the lowest
cost to the customer. Toward this end, four major technology efforts related to CO2
emissions reduction from coal-based power systems must be undertaken:
5. Increased efficiency and reliability of integrated gasification combined cycle
(IGCC) power plants
6. Increased thermodynamic efficiency of pulverized-coal (PC) power plants
7. Improved technologies for capture of CO2 from coal combustion- and gasification-based power plants
8. Reliable, acceptable technologies for long-term storage of captured CO2.
Identification of mechanisms to share RD&D financial and technical risks and to
address legal and regulatory uncertainties must take place as well.

VerDate 11-MAY-2000

14:16 Oct 04, 2008

Jkt 041671

PO 00000

Frm 00026

Fmt 6621

Sfmt 6621

C:\WORKD\E&E08\041508\41671B

SCIENCE1

PsN: SCIENCE1

179
In short, a comprehensive recognition of all the factors needed to hasten deployment of competitive, commercial advanced coal and integrated CO2 capture and
storage technologies—and implementation of realistic, pragmatic plans to overcome
barriers—is the key to supplying affordable, environmentally responsible energy in
a carbon-constrained world.
Figure 1 is an illustration from EPRI’s report entitled, ‘‘The Power to Reduce CO2
Emissions—the Full Portfolio’’ (available at www.epri.com), which depicts the major
activities in each of the four technology areas which must take place to achieve a
robust set of integral advanced coal/CCS solutions. Important but not shown in the
figure are the interactions between RD&D activities. For example, the ion transport
membrane (ITM) oxygen supply technology shown under IGCC also can be applied
to oxy-combustion PC units. Further, while the individual goals related to efficiency,
CO2 capture, and CO2 storage present major challenges, significant challenges also
arise from complex interactions that occur when CO2 capture processes are integrated with gasification- and combustion-based power plant processes.

RD&D Investment for Advanced Coal and CCS Technologies
Developing the suite of technologies needed to achieve competitive advanced coal
and CCS technologies will require a sustained major investment in RD&D. As
shown in Table 1, EPRI estimates an expenditure of approximately $8 billion will
be required in the 10-year period from 2008–17. The MIT Future of Coal report estimates the funding need at up to $800–$850 million per year, which approaches the
EPRI value. Further, EPRI expects that an RD&D investment of roughly $17 billion
will be required over the next 25 years.
Investment in earlier years may be weighted toward IGCC, as this technology is
less developed and will require more RD&D investment to reach the desired level
of commercial viability. As interim progress and future needs cannot be adequately
forecast at this time, the years after 2023 do not distinguish between IGCC and PC.
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By any measure, these estimated RD&D investments are substantial. EPRI believes that by promoting collaborative ventures among industry stakeholders and
governments, the costs of developing critical-path technologies for advanced coal and
CCS can be shouldered by multiple participants. EPRI also believes government policy and incentives also will play a key role in fostering CCS technologies through
early RD&D stages to achieve widespread, economically feasible deployment capable
of achieving major reductions in U.S. CO2 emissions.
Comments on whether the revised FutureGen approach should allow for
advanced coal technology systems, other than IGCC, which also
would meet the performance requirements
As stated previously, the portfolio aspect of advanced coal with integrated CCS
technologies must be emphasized because no single advanced coal technology (or any
generating technology) has clear-cut economic advantages across the range of U.S.
applications. EPRI and industry representatives have proposed a program to support commercial projects which demonstrate advanced PC and CCS technologies.
The vision entails construction of two (or more) commercially operated USC PC
power plants which combine state-of-the-art pollution controls, ultra-supercritical
steam power cycles, and innovative CO2 capture technologies. The projects described
below would meet the restructured FutureGen performance requirements:
UltraGen UltraSupercritical (USC) Pulverized Coal (PC) Commercial
Projects.
The UltraGen I plant will use the best of today’s proven ferritic steels in hightemperature boiler and steam turbine components, while UltraGen II will be the
first plant in the United States to feature nickel-based alloys able to withstand the
higher temperatures of advanced ultra-supercritical steam conditions.
UltraGen I will demonstrate CO2 capture modules which separate about one million tons CO2/yr. using the best established technology. This system will be about
six times the size of the largest CO2 capture system operating today (and that unit
does not process flue gas from a coal-fired boiler). UltraGen II will treble the size
of the UltraGen I CO2 capture system, and may demonstrate a new class of chemical solvent if one of the emerging low-regeneration-energy processes has reached a
sufficient stage of development. Equally, provided the technology is available,
UltraGen II could be an oxy-combustion boiler. Both plants will demonstrate ultralow emissions and will utilize control technologies identified by the DOE emission
control programs. Both UltraGen demonstration plants will dry and compress the
captured CO2 for long-term geologic storage and/or use in enhanced oil or gas recovery operations.
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The final project in the series is UltraGen III, which will operate with main steam
temperatures up to 1400°F and, with boiler system design improvements, has the
potential to achieve generating efficiencies of up to 50 percent. This project will use
materials qualified in the DOE’s current boiler and steam turbine materials program. The UltraGen Initiative identifies the need for a test facility, ComTes–1400,
to test materials and components in support of UltraGen III. Such a test facility is
proposed within the DOE materials program and EPRI encourages its implementation.
To provide a platform for testing and developing emerging PC and CCS technologies, the UltraGen program will allow for technology trials at existing sites as
well as at the sites of new projects. Like the plan for the restructured FutureGen,
EPRI expects the UltraGen projects will be commercially dispatched by electricity
grid operators. The differential cost to the host company for demonstrating these improved features are envisioned to be offset by any available DOE demonstration
funds, tax credits (or other incentives) and by funds raised through an industry-led
consortium formed by EPRI.
The UltraGen projects represent the type of ‘‘giant step’’ collaborative efforts that
need to be taken to advance integrated PC/CCS technology to the next phase of evolution and assure competitiveness in a carbon-constrained world. Because of the
time and expense for each ‘‘design and build’’ iteration for coal power plants (three
to five years, not counting the permitting process, and ∼$2 billion), there is no room
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for hesitation in terms of commitment to advanced technology validation and demonstration projects.
The UltraGen projects will resolve technical and economic barriers to the deployment of USC PC and CCS technology by providing a shared-risk vehicle for testing
and validating high-temperature materials, components, and designs in plants also
providing superior environmental performance.

DISCUSSION
Chairman LAMPSON. Thank you, Mr. Phillips, and we thank the
panel. At this point we will go into our first round of questions and
I will recognize myself for five minutes.
CARBON CAPTURE REQUIREMENT
I will start by making two statements and then asking a question. Mr. Yamagata, you stated in your testimony that the requirement to capture 90 percent carbon is overly restrictive as a requirement for the new FutureGen program, and Mr. Thompson, you
state in your testimony that the 90 percent carbon capture requirement is important. Which one is it? Help me to understand your
two different opinions on this. Do we need the new FutureGen and
the original FutureGen policy strategy going forward?
Mr. YAMAGATA. Well, thank you, Mr. Chairman, and actually
there is no contradiction here. FutureGen is going to get us 90 percent, which is our ultimate goal, and so we need to keep moving
in that direction, but the restructured program that the Department is talking about, which is to attach, if you will, carbon capture equipment onto presumably commercial-scale projects today,
means that we are going to have to at least, unless they change
the restructured program, in order to qualify with a commercialsize power generation facility today and install a 90 percent capture system on that facility. I said technically we can do that if we
are willing to pay anywhere from 60 to 90 percent cost increase in
the cost of electricity today. So, what we have to start doing if we
are going to do this kind of a program, as I said, we agree with
the Department that we should get started with deploying this type
of technology but what we need to do is crawl, walk, run. We are
not ready to run with commercial-size facilities at 90 percent capture. We are ready to start crawling with commercial-sized facilities and something significantly less in the form of capturing the
CO2 at this point in time.
Chairman LAMPSON. Mr. Thompson?
Mr. THOMPSON. I would agree. I would add that the original concept of FutureGen to get this 90 percent capture, it did envision
this rather complex integration of many different technologies that
by pieces existed but integrating them so that together most efficiently trying to get that one percent-type gains that Dr. Yamagata
talked about, you integrate all of that, that is what you need to get
90 percent. To take what I believe my fellow peer utility companies
will put into the ground today as commercial utility plant, generating plant, and then try to get to 90 percent, it is very, very difficult, cost prohibitive and you really, I don’t think——
Chairman LAMPSON. Why do you all think that DOE thinks that
we can run then at this point? Either one of you, anybody.
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Mr. THOMPSON. I would say that we have not seen any of the requests for information responses so I really can’t comment on what
type of responses they have gotten. Our input that we did put forward to the Department of Energy suggested this dilemma that is
out there.
Chairman LAMPSON. Any comment on my question of why they
think we can run?
Mr. YAMAGATA. I am not certain other than in the context, Mr.
Chairman, of how FutureGen was originally proposed. It was proposed as a living laboratory and a large-scale commercial demonstration in which they would try to achieve a 90 percent capture.
So—to your question of the 90 percent. So as much as anything,
it is a very laudable objective and one which we need to accomplish
and could be accomplished presumably with FutureGen. I mean,
taking that notion, however, and putting it into the context of a restructured program, that is what I question because if we are going
to take and ask commercial-scale facilities to install capture equipment and achieve a 90 percent capture now is something that I
suspect very few utilities that are running commercial operations
are going to be much interested in unless the government is willing
to pay for the entire thing, notwithstanding the risk issues, liability
issues, et cetera.
WILL INTELLECTUAL PROPERTY RIGHTS REDUCE INDUSTRY
BENEFITS?
Chairman LAMPSON. I only have about 20 seconds left. DOE’s
new proposal focuses on commercial rather than demonstration
projects. Mr. Thompson, will protection of intellectual property
rights for commercial projects reduce the full benefit that the industry as a whole will receive from this government partnership?
Mr. THOMPSON. I am sorry. What IP——
Chairman LAMPSON. Will protection of intellectual property
rights for commercial projects reduce the full benefit that the industry as a whole will receive from the partnership?
Mr. THOMPSON. I am sorry. I didn’t understand the first time but
now I do. I am sorry. Absolutely, it has that potential to be very
limiting. The manufacturers, the commercial players, the utilities
that would do this will certainly be looking to protect what they
can. I would obviously hope from a taxpayer point of view that the
Department of Energy would work with those players to allow as
much IP freedom as could be made but I do believe that there will
be limitations and that of course is why in the original construct
of FutureGen we have gone to the other end of the spectrum where
everything will be fully open, because if you don’t do it that way,
you are going to have restrictions.
Chairman LAMPSON. Thank you very much.
Mr. Inglis, I recognize you for five minutes.
Mr. INGLIS. Thank you, Mr. Chairman.
CARBON CAPTURE AND SEQUESTRATION RESEARCH AND
DEVELOPMENT
Mr. Yamagata, you mentioned the cutting edge of carbon capture
and sequestration. I was just wondering what the research that
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had been done or planned to be done at FutureGen, what is—
maybe you can describe, what is the cutting edge of carbon capture
and sequestration?
Mr. YAMAGATA. I will defer a bit to Dr. Phillips here as well,
Congressman, but the—what we know today with various kinds of
energy production platforms, for example, integrated gasification
combined cycle, which is the platform that would be utilized in
FutureGen, depending on how much equipment we might be able
to put into that facility, we can start capturing anywhere from 20
percent of the CO2 in the system all the way up to 90, probably
90 plus. So, it has a lot to do with the amount of equipment that
is put into that type of a system. In the case of a combustion-based
system, which Dr. Phillips mentioned, similar to a scrubber, which
is what we do today with SO2, for example, we know how to do
that probably but we have this mass of air flow coming out of the
back of the system, and to try and capture the CO2 in that mass
of air flow, which can be done today, but it is exceedingly expensive. But when we talk about cutting edge then, the point I was
referring to, and I am not sure if that is the same point that the
Secretary was referring to, is cutting edge for a commercial-based
system is to step back and not try to do all of that with current
technology right now. We can do 90 percent on, say, 20 percent of
the slip-stream off of a combustion-based system, just smaller. That
is my crawl analogy. We can do the same thing with IGCC by not
trying to capture 90 percent but we could capture maybe 40 or 50
percent, and the difference—one difference, of course, as I said earlier, is, when you listen to the Department at this point, it is 90
percent. It is not 20 percent, it is not 30 percent or 40 percent. It
is 90 percent. And my contention at least is, we don’t need to go
there yet. There is no reason why we in this kind of an atmosphere, if you will, we have to reach for that kind of a gold standard
at this early date.
Mr. INGLIS. Mr. Phillips, maybe you want to comment about that
as well. Help me understand the differences between those approaches.
Mr. PHILLIPS. Well, you know, if you think about pre-combustion
capture of CO2, really everything about it has been proven except
the operation of the turbine on high hydrogen fuel. I am going to
be going to a plant in Kansas in two days where they have a coal—
actually it is petroleum coke being gasified. They go through the
water gas shift reaction that would be in the FutureGen project.
They use Selexal to pull out the CO2 and they make ammoniabased fertilizer. It is one of the few ammonia fertilizer plants still
in operation in the United States because all the rest were running
on natural gas and they can’t compete. So the technology up to the
point of the gas turbine really has been proven, not quite at the
scale that we want to use at FutureGen but near that size. What
hasn’t been proven is firing a gas turbine on a very high purity hydrogen fuel. Hydrogen burns great. There is no doubt about that.
We are not worried about that. What we are worried about is that
it may burn too well and it may burn up the blades, or it may burn
very hot and create a lot of nitrogen oxide, which could put you out
of compliance with your emission requirements. So if you are a
commercial-scale plant, I mean a commercial plant that is doing
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this to make money, you are going to say whoa, I am not going to
take that much risk. It is enough of a risk just with all the price
increases and everything to build any type of plant these days. I
am not going to take something that hasn’t been proven. And so
what might—you might see, what we are proposing in one of our
demonstration projects I just mentioned, is to take a smaller
amount of CO2 out and still leave a fuel that is not so pure in hydrogen that there is real concerns that we won’t be able to operate
stably. What would happen at FutureGen now is to push it right
to the edge. And the other thing I should mention is that
FutureGen wasn’t just going to demonstrate turbines. They were
going to bring in new technology like this oxygen production technology called ion transfer membrane, which could reduce the costs
of oxygen by maybe a third and so this could help drive down the
cost of operations and ultimately lower the cost of electricity.
Mr. INGLIS. Thank you, Mr. Chairman.
COST OF THE FUTUREGEN PROGRAM
Mr. COSTELLO. [Presiding] The Chair thanks the gentleman.
Mr. Thompson, let me ask you, the FutureGen project, the projected cost for the site at Mattoon, what is the cost projected to be?
Mr. THOMPSON. Of the capital costs for the project, it was $1.1
billion, I believe, so it is the 74 percent of approximately 1.5 in capital. There is $300 million of operating so that is in addition.
Mr. COSTELLO. There is a point that I think needs to be clarified,
and let me ask you if I am correct. The figure $1.8 billion that was
talked about here in the testimony today, actually adjusted for inflation, really goes through the year 2017. Is that correct?
Mr. THOMPSON. Yes, that is correct.
Mr. COSTELLO. The costs Secretary Albright indicated that he
was concerned about costs going beyond $1.8 billion but actually it
is adjusted for inflation through 2017. Is that correct?
Mr. THOMPSON. Yes, that is correct. It obviously has a certain set
of inflation rates on the commodities but that is correct, it goes
through that time period.
Mr. COSTELLO. How does the cost of DOE’s reconstructed or restructured plan compare to the costs of FutureGen?
Mr. THOMPSON. Well, it is difficult to compare everything exactly
apples and apples, too many apples and oranges here, but looking
at their cost projections that we have been able to see or cost estimates, I believe they are trying to look at $1.3 billion for three
projects and over—I am sorry, I forget the exact figure but a number of years. Trying to then take that and make an exact comparison to the FutureGen at Mattoon project is quite difficult. However,
I would say as an industry executive trying to assume that costs
for a carbon sequestration project on the tail end of a commercial
plant is going to be far less or avoid all of these cost escalations
and so on, that is not practical. When someone is going to look at
looking at that addition when they do price in their projects, I believe they will be quite expensive, reflecting the same things that
the FutureGen at Mattoon has tried to reflect in its cost estimates.
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CREDIBILITY LOSS WITH FUTUREGEN PARTNERS
Mr. COSTELLO. You heard Mr. Albright testify, and he made the
comment that either in his judgment or the Department’s judgment
that we have not lost momentum by pulling the plug on FutureGen
and moving in this direction. You heard my comment, and my comment was that I disagreed. I think we have lost momentum. I think
we send a terrible signal by this action to the private sector and
to potential partners in any future project not only here in the
United States but internationally. I wonder if you might comment
on momentum. Would you agree with Mr. Albright’s assessment
that we have not lost momentum or credibility or are you concerned that we have lost momentum and credibility with our partners here in the United States and abroad?
Mr. THOMPSON. I would not agree with the comment that the
Secretary made about not losing momentum. I believe that momentum in this whole field of technology development for carbon capture from the utility sector has been struck a blow by this series
of events. Just reflecting on cost as we have talked about with the
Department of Energy throughout last year and into the beginning
of this year, we are looking at, based on the way things are going,
$10 million a month of additional costs by each month of delay. So
that is not momentum per se but it is certainly cost, and to have
then, to the other part of your question, the circumstances work
out as they have and the dialogue being what it has been, there
have—in my opinion as the chair of the FutureGen Alliance—there
have been damages or negative effects to industry participants and
other country perspectives of dealing with the United States and
the Department of Energy and industry in this country on these
types of projects. Maintaining the Alliance, which has several of its
13 members internationally based and trying to describe to them
what we see happening through the process of last year and into
this year, it is very difficult to explain that, and to keep their interest has not been easy.
However, I would want to close on what I said in my remarks
earlier. The Alliance is still completely together. All 13 members
are still a part of the Alliance and we are willing and want to move
forward with the project. We will have lost time obviously from December but that is something the Alliance wants and is willing to
do.
MORE ON COST SHARING
Mr. COSTELLO. You heard me, Mr. Thompson, refer to the January 24th letter that Michael Mudd signed directed to the Acting
Principal Deputy Assistant Secretary and I will read it again into
the record a paragraph from the Alliance letter to the Deputy Assistant Secretary. It says, ’’I also want to reaffirm that the Alliance
has agreed to boost its cost share for costs above $1.8 billion from
26 percent to 50 percent, which we believe was of paramount importance to the Department. Further, we offered to repay the Federal Government’s 50 percent share with post-project revenues,
which would otherwise not go to the Department.’’ Is that an accurate statement of your offer, the Alliance’s offer to the Department
of Energy?
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Mr. THOMPSON. Yes, it is. The board, for example, has had discussions on all that before that letter was sent so it is accurate.
Mr. COSTELLO. So the Alliance, if you received a call from the
Secretary today and said we want to go back and negotiate, this
is what you are willing to do in spite of the fact that there is an
agreement, a binding agreement between the Alliance and the Department of Energy to increase your cost share from 26 percent to
50 percent and that you would pick up, offer to repay the Federal
Government’s 50 percent share of post-project revenues. Is that correct?
Mr. THOMPSON. Yes, that is correct. I would add in conjunction
though with what the Secretary or Undersecretary said earlier this
morning, there are some other terms that are important, and one
of the terms that we wanted to do with the Department is to make
sure that cost control, risk control items were in there as well,
which we provided some of that information to the Department earlier. So as a package, the answer to your question is yes, we would
clearly go back and work with the Department on those terms.
INCREASED INFLATION DUE TO PROJECT DELAYS
Mr. COSTELLO. A final question and not only for you but for all
of the witnesses. I have concerns, and you heard me express them,
the Department is saying that with the restructured approach that
they believe that we are looking at a time frame of going online
with one of the projects or maybe all of them in the year 2016 or
2017. If my memory serves me correctly, FutureGen was supposed
to be online by 2012. Is that correct?
Mr. THOMPSON. Yes, it is.
Mr. COSTELLO. So if in fact the Department’s estimate is correct,
and I fail to see how they can make an accurate projection at this
early stage, let us say it is 2016 or 2017, we are going to lose anywhere from a minimum of three and probably five years down the
line before any one of these projects can go online. Is that correct?
Mr. THOMPSON. I believe that is a fair opinion and statement.
Mr. COSTELLO. Given the fact that we have seen materials, building materials and labor increase over the last five years, five-plus
years, wouldn’t it be reasonable to assume that we are going to see
increased costs in fuel, building materials and labor costs between
now and the time that this project can go online in 2016 or 2017,
best case scenario?
Mr. THOMPSON. Yes, I believe that the cost increases that we
have seen to date in inflation rates and so on, that all of that would
be continuing and all of the evidence that I have as an industry
participant, that that all would continue to apply through that time
period to any other effort.
Mr. COSTELLO. My assumption is, if that the Department of Energy felt that for some reason even though it was in the agreement,
the $1.7 billion figure was in the agreement, apparently they did
not accurately build in factors that would increase the cost, the cost
of building materials and other things. I would assume that if they
did not do that accurately on FutureGen, I would question if the
figure that they are using now for the restructured projects would
be accurate. Let me ask you, I am going to ask all three witnesses
to comment and then I will ask the Ranking Member if he has fur-
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ther questions. Anything that you would like to add for the record
before we close the hearing? First, Mr. Thompson, we will go from
you to the other two witnesses.
Mr. THOMPSON. I would simply like to repeat the unwavering
commitment that the Alliance has because of the belief in the
project, in the technologies that are out there to integrate all of
them and bring this to a worldwide participation fruition that
doesn’t have delay, that does get 90 percent capture, does demonstrate sequestration capabilities on this operating scale of a utility practice, that is very important and that is why the Alliance is
committed to try to make this work. Thank you.
Mr. COSTELLO. Mr. Yamagata.
Mr. YAMAGATA. Thank you. Let me just say again that in reference to your comments about losing momentum that you made
earlier, which I thought was very appropriate, but I would ask you
to think about the need in this country to accelerate everything,
not just losing the momentum here. In the other body, as you well
know, there is talk about a cap-and-trade program and time frames
of 2012 and 2020 when rather precipitous reductions in the amount
of CO2, particularly from stationary sources, is going to be upon us,
however that comes out. If we are talking about two or three
projects to capture some amount of CO2 off of power plants in this
country in the 2016 time frame, we are fooling ourselves in thinking that we are going to be able to use technology effectively to deal
with this issue. We need to speed things up. FutureGen helps us
move beyond what we know today. At the same time, the restructured program that the Department is talking about needs to be accelerated so that we can use what we know today and get some
stuff in the ground and it is not two or three projects in 2016 or
2017. We need to accelerate this whole effort with the financial resources that we can bring to bear.
Mr. COSTELLO. Thank you.
Mr. Phillips.
Mr. PHILLIPS. Yes, thank you, and I am sorry, Mr. Costello, you
moved places on me. I think I may have referred to you as the
chairman before. I would like to point out that for anyone that is
trying to build an electric power plant, the two entities that you
really have to get behind you are the people that are going to finance it and the people that are going to insure it, and there is one
thing that both those organizations abhor and that is uncertainty,
and unfortunately right now when it comes to coal power, that is
the only thing we have is uncertainty. We have got uncertainty
over what the regulations are going to be regarding CO2 going into
the future and we have got uncertainty over the technology for capturing and storing CO2. We don’t know how well it will work and
we don’t know how much it will cost, and anything that you and
your committee can do to help reduce that uncertainty will greatly
help the electric power industry. Thank you.
Mr. COSTELLO. Thank you. The Chair now recognizes the Ranking Member, Mr. Inglis, for any further questions or comments.
Mr. INGLIS. No further questions.
Mr. COSTELLO. First let me thank all of the witnesses for appearing before the Subcommittee this morning. Under the rules of the
Committee, the record will be held open for two weeks for Members
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to submit additional statements and any additional questions that
they may have for witnesses.
With that, again we thank you for appearing here today and the
Subcommittee stands adjourned.
[Whereupon, at 12:55 p.m., the Subcommittee was adjourned.]
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