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ENERGY AND WATER DEVELOPMENT, AND
RELATED AGENCIES APPROPRIATIONS FOR
2011

TUESDAY, MARCH 23, 2010.

NUCLEAR ENERGY FY2011 BUDGET

WITNESSES

WARREN F. MILLER, JR., ASSISTANT SECRETARY FOR NUCLEAR EN-
ERGY, U.S. DEPARTMENT OF ENERGY

Mr. PASTOR [presiding]. The hearing will come to order.

Good afternoon. We have before us today Dr. Warren “Pete” Mil-
ler, Assistant Secretary for Nuclear Energy. This is his first time
before this subcommittee. He brings impressive experience to this
job, and we look forward to working with him. He will be pre-
senting the President’s fiscal year 2011 budget request for the Of-
fice of Nuclear Energy.

The Office of Nuclear Energy comes to us today proposing a re-
vised portfolio for fiscal year 2011. The President’s request includes
$824 million for nuclear energy, $37 million above fiscal year 2010.
However, these figures are misleading without considering that all
activities related to Yucca Mountain are included in the Office of
Nuclear Energy, albeit at a drastically reduced level, and the Nu-
clear Power 2010 program has been completed. The proposal in-
cludes research into nuclear reactor enabling technologies, small
modular reactors, and advanced reactor concepts.

While we have yet to see the Nuclear Energy Strategic Plan
promised to us—how long has the promise been? Since our bill last
year, I guess, the promise was made—we hope to see it soon.

This budget proposal raises questions regarding the administra-
tion’s approach to nuclear energy. On its face it appears that the
administration is spreading its investment into a growing number
of activities at the possible expense of making substantial progress
on anything. I look forward to your defense of the choices made.

The most significant revision proposed for the Office of Nuclear
Energy is its leading role in nuclear waste disposal. The adminis-
tration’s termination of Yucca has created a great deal of uncer-
tainty when it comes to how the Nation will dispose of its nuclear
waste. To say the least, the administration could have commu-
nicated this major policy decision in a more forthright manner.

Your organization, Dr. Miller, will be responsible for executing
the Department’s responsibility under the Nuclear Waste Policy
Act and forming the Blue Ribbon Commission that will be looking
at alternatives for the back end of the nuclear fuel cycle. We have
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questions regarding how your organization will support the termi-
nation process and the path forward.

Your full written testimony is entered into the record. After the
hearing we may have some questions for you to answer for the
record. Assistant Secretary Miller, I ask that you ensure your re-
sponses and any supporting information requested by the sub-
committee are delivered in final form no later than 4 weeks from
today. If Members have additional questions that they would like
to submit for the record, please provide them to the subcommittee
by 5 p.m. tomorrow.

Mr. PASTOR. With these opening comments, I would like to yield
to the Ranking Member.

Mr. FRELINGHUYSEN. Dr. Miller, good afternoon, and congratula-
tions on your appointment. To say the least, it is pretty interesting
times for all things nuclear, so we are very pleased to have you
with us this afternoon.

Your experience in the military—and I note you are a West Point
graduate, Vietnam service—academia, and during your long career
at Los Alamos obviously give us some full testimony that you have
come to the job well prepared, and we recognize that. It is great
to have somebody with your background at the helm.

I said to Secretary Johnson last week that as our Nation drives
towards the development of clean energy solutions, it must be an
all-inclusive approach.That simply must include the responsible ex-
pansion of nuclear power.

Unlike last year’s request, which left this committee having to
carry the water for many nuclear programs, this budget appears to
reflect a results-oriented approach. It appears that the pro-
grammatic maker of the Office of Nuclear Energy supports that no-
tion as well. Take the Next Generation Nuclear Plant as one exam-
ple. Last year no funding was requested for the program despite
the potential to move forward towards new nuclear technologies.
This year the program is back in the request at $105 million.

Programs like the Next Generation Nuclear Plant, though re-
cently concluded the Nuclear Power 2010 program, and now the
newly proposed Small Modular Reactor Program, can move us more
quickly forward towards increasing our nuclear power share of elec-
tricity production beyond its current 20 percent.

During these tough times it should not be the government’s role
to create jobs, but rather to provide the opportunity. I think many
have been confused on this point. I believe that nuclear power of-
fers one such opportunity. With estimates that each new power
plant will generate as many as 2,400 construction jobs, nearly $40
million in labor income, and over $100 million in local, State and
Federal tax revenue, this must be one of the solutions.

Dr. Miller, while I am encouraged by what I have seen so far of
your request, I feel I must also call your attention to the picture
on the far wall on my left. I think you may be familiar with it.
That is not the face of the Moon, it is an aerial shot of where Yucca
Mountain is. That photo hangs in this hearing room as a rather
frank reminder of where this committee stands on Yucca Mountain.

Last week Mr. Pastor and I made our opinion of the administra-
tion’s position on Yucca Mountain quite evident. We will have time
with Secretary Chu tomorrow to get at this issue, but this request
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proposes to eliminate the Office of Civilian Radioactive Waste Man-
agement and move its remaining functions under your office. I un-
derstand that all of the employees have received notice of expected
separation. The Deputy Secretary of Energy has identified these
employees, over 180 of them, as surplus. I find that—and I think
we probably find that—pretty troubling. I intend to discuss this in
greater detail with Secretary Chu when he appears before us to-
morrow. I also hope that we can have at least some level of candid
discussion on this important policy decision as we discuss the de-
tails of your budget request.

Thank you for your appearance.

And, Mr. Chairman, thank you for the time.

Mr. PASTOR. Assistant Secretary Miller.

Mr. MILLER. Thank you. Vice Chairman Pastor, Ranking Member
Frelinghuysen, members of the committee, thank you for the oppor-
tunity to appear before you today to discuss President Obama’s fis-
cal year 2011 budget request for the Office of Nuclear Energy.

The administration is committed to restarting our domestic nu-
clear industry. President Obama recently announced conditional
commitments for more than $8 billion in loan guarantees to build
two new nuclear reactors, potentially the first new reactors ordered
and constructed in the United States in more than 30 years. As the
President has said, to meet our growing energy needs and prevent
the worst consequences of climate change, we need to increase our
supply of nuclear power.

The President’s fiscal year 2011 budget request further supports
nuclear power by requesting an additional $36 billion in loan guar-
antee authority. This would bring the total to $54 billion. In addi-
tion, the President’s budget request totals $912 million for the Of-
fice of Nuclear Energy, including $495 million to support a robust
research and development program. This $495 million will provide
a firm, broad foundation for the future of nuclear power by engag-
ing the country’s intellectual capacity both to overcome the chal-
lenges in front of us and to train the workforce of tomorrow.

Mr. Chairman, my written testimony covers our budget request
in detail, so with my remaining time I will focus on a few impor-
tant themes.

Our proposed cross-cutting research activity, called Nuclear En-
ergy Enabling Technologies, is intended to galvanize the applied re-
search communities at universities, national laboratories, and the
private sector to tackle those issues that, if resolved, could be game
changers for future deployment of nuclear energy. These range
from novel nuclear fuels to radiation-resistant structures, to ad-
vanced computational modeling to create virtual simulations of ex-
isting and future reactors. It is critical that we establish a strong
research effort to regain U.S. nuclear energy leadership through in-
creased engagement of our science and engineering communities.

In February, the Department of Energy established a Blue Rib-
bon Commission on America’s Nuclear Future to conduct a com-
prehensive review of the back end of the nuclear fuel cycle. The
Commission will produce a final report within 2 years that will pro-
vide recommendations for developing a safe, long-term solution to
managing the Nation’s used nuclear fuel and nuclear waste, and
my office will provide support as requested. While the Commission
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is working, we will continue our strong research program on fuel
cycle technologies.

I would like to call to your attention our new Modified Open
Cycle program. Over the past several years, our country has been
engaged in a debate over whether to continue with our once-
through strategy or move to full recycling of our used nuclear fuel.
Each of these options has advantages, but also significant draw-
backs. It is important to understand that there is a wide range of
promising technical options in between these two possibilities that
should be explored and considered.

Modified open cycle research will encourage creative approaches
to managing our used fuel in ways that extend our fuel resources
while reducing our radioactive waste burden, thus providing future
policymakers with a wider array of options from which to choose.

Finally, our budget request would support new reactor designs,
including the Next-Generation Nuclear Power Plant for industrial
process heat, and long-range R&D on small module reactors. The
SMR program would also support near-term deployment activities
up to and including design certification cost sharing.

Smaller reactors offer potential advantages in the way they are
sited, licensed, financed, manufactured and built. If successfully de-
ployed, they offer the United States a tremendous opportunity to
position itself as a world leader in nuclear energy, bolster our man-
ufacturing sector, create thousands of good-paying jobs, and to
build a new generation of reactors that are made in the USA.

President Obama has said, “The nation that leads the world in
creating new sources of clean energy will be the nation that leads
the 21st century global economy.” I believe that our nuclear energy
R&D budget will help ensure that nuclear energy is part of that
clean energy mix.

Mr. Chairman, thank you for the opportunity to appear before
the committee, and I am pleased to take any questions now.

[The information follows:]
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Mr. Chairman, Ranking Member Frelinghuysen, and Members of the Committee, thank
you for the opportunity to appear before you today to discuss the President’s fiscal year
2011 budget request for the Office of Nuclear Energy at the Department of Energy.

In his State of the Union address earlier this year, President Obama said, “To create more
of these clean energy jobs, we need more production, more efficiency, more incentives.
And that means building a new generation of safe, clean nuclear power plants in this
country.” On February 16, the President announced conditional commitments for more
than $8 billion in loan guarantees for that very purpose.

The President’s fiscal year 2011 budget request also supports nuclear power by
requesting an additional $36 billion in loan guarantee authority for new nuclear plant
construction. In addition, the budget request includes $912 million for the Office of
Nuclear Energy, a $42 million increase over the fiscal year 2010 appropriation of $870
million. Of the fiscal year 2011 request, $495 million is for research and development to
continue to make major improvements in the economic competitiveness, environmental
performance, and proliferation resistance of nuclear energy deployed in the United States
and abroad. This research budget will help build a foundation for nuclear power’s future
in the United States. We must further engage the country’s intellectual capacity to find
new solutions to the challenges in front of us.

President Obama has said that, “The nation that leads the world in creating new sources
of clean energy will be the nation that leads the 21st century global economy.” I share
this view and believe that nuclear energy must be part of our clean energy mix. The
construction of new nuclear reactors, such as those that we have provided loan guarantees
for, will create thousands of good paying jobs in the United States and produce electricity
to power our economy.



PROGRAMS

We have re-organized our research budget into three main programs: (1) Reactor
Concepts Research, Development and Demonstration, (2) Nuclear Energy Enabling
Technologies, and (3) Fuel Cycle Research and Development. The Office of Nuclear
Energy has also put in place coordinating entities to prevent research duplication among
program activities and to ensure that the activities complement one another.

Reactor Concepts Research, Development and Demonstration

The fiscal year 2011 budget includes $195 million for the Reactor Concepts Research,
Development and Demonstration (RD&D) program. The mission of this program is to
develop new and advanced reactor designs and technologies to broaden nuclear energy’s
applicability, improve its competitiveness, and ensure its lasting contribution in meeting
our nation's energy and environmental challenges.

Small Modular Reactors

The high capital cost for new nuclear reactors has been a challenge for private entities to
finance. Smaller reactors would carry lower investment risk, and offer potential
advantages in the way they are sited, licensed, financed, manufactured, and built.
Modular reactors could be linked together to create a larger power plant. This would
allow the owner of a reactor the flexibility to incrementally add power in response to
rising demand.

Also, SMRs can provide power for applications where large plants are not needed or may
not have the necessary infrastructure to support a large unit such as smaller electrical
markets, isolated areas, smaller grids, or restricted water or acreage sites. I think small
modular reactors represent an important opportunity to grow U.S. manufacturing and
support a new generation of nuclear power plants that would provide many good paying:
jobs,

The fiscal year 2011 budget request includes $39 million to support small modular
reactor research and development, and includes an effort to consider and identify the
most cost effective, efficient, and appropriate mechanisms to support further development
of the technology.

Next Generation Nuclear Plant

The 2005 Energy Policy Act authorized the Next Generation Nuclear Plant (NGNP)
project. Since then, the Department has coordinated a public - private partnership to
demonstrate a high-temperature gas reactor technology.

As we address the issues of climate change, it is useful to understand and consider
options for nuclear energy to safely and economically contribute to reduced carbon
emissions outside the electricity sector
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High temperature gas reactors like NGNP could potentially generate large quantities of
low-carbon heat for highly efficient electricity generation and co-generation of process
heat applications in industries such as petrochemical, petroleum, and fertilizer
production.

The fiscal year 2011 budget request includes $103 million for the NGNP project.

The project is being conducted in two phases. Phase 1 is comprised of conceptual design,
development of licensing requirements, cost and schedule estimates for demonstration
project completion and a business plan for integrating Phase 2 activities. The Secretary of
Energy will use the information and data gathered in Phase 1 as a basis for determining
whether the project should continue to Phase 2. Phase 2 would entail detailed design,
license review and construction that would lead to a demonstration plant.

Earlier this month, the Department announced merit-based selections for Phase | awards
to two teams led by Pittsburgh-based Westinghouse Electric Co. and San Diego-based
General Atomics for conceptual design and planning work for the Next Generation
Nuclear Plant. Negotiations are now in progress with these two teams which, if
successful, will result in cost-shared awards of approximately $40 million of Department
funds.

Lighr Water Reactor Sustainability

The U.S. nuclear fleet has maintained a 30-year record of exceptional safety and
performance. Industry has significant financial incentive to keep existing plants running,
As a result, the utility owners of almost all of these plants are planning or have applied
for license renewals that will extend the operating life of their plants from 40 to 60 years.

Over the last couple of years, the Office of Nuclear Energy, along with its lead
laboratory, Idaho National Lab, as well as other national laboratories, has launched a
research effort with industry aimed at providing the technical underpinnings for decisions
on operating the Nation’s existing fleet beyond 60 years. The fiscal year 2011 budget
request includes $26 million for the Light Water Reactor Sustainability program. Given
the private sector incentives, cost sharing will be used the maximum extent possible.

Advanced Reactor Concepts

This program includes activities performed under the existing Generation IV research and
development program but is expanded to also encompass reactor technologies beyond
Generation IV. The program will focus on reactors that could dramatically improve
performance in sustainability, safety, economics, security, and proliferation resistance.

Both advanced thermal and fast reactor systems will be investigated in the context of
long-term waste management. The fiscal year 2011 budget request for advanced reactor
concepts research is $22 million.



Nuclear Energy Enabling Technologies

Secretary Chu has stated that “we have many technologies in hand today to begin the
transition to a low-carbon economy, but we will need breakthroughs and better
technologies to meet our long-term goals.” As we look forward to the next leap forward
in nuclear reactor and fuel cycle technologies, a strong investment is needed in research
and development that underpins and crosscuts nuclear energy technology requirements.
In that spirit, the budget request includes $99 million for the Nuclear Energy Enabling
Technologies program, which will provide support for achieving those breakthroughs by
funding innovative ideas related to any aspect of nuclear energy technology as well as
focusing on specific areas of research where breakthroughs could have major impacts on
a variety of reactor designs.

Crosscutting Technology Development

The fiscal year 2011 budget request includes $43 million for Crosscutting Technology
Development, which will support innovative research programs in the following areas

¢ Reactor Materials: New alloys and materials could enable transformational
reactor performance

¢ Proliferation Risk Assessment: New tools and approaches could improve the
understanding and management of proliferation risks and physical security risks
for different fuel cycle options

* Advanced Methods for Manufacturing: Advanced manufacturing techniques, such
as those employed in the oil, aircraft, and shipbuilding industries, could help bring
down costs for new nuclear plant construction

* Advanced Sensors and Instrumentation: New sensors and instrumentation could
enhance nuclear plant safety and performance

Careful screening of results will ensure that promising developments are considering in
program and strategic planning and incorporated into reactor and fuel cycle ongoing
programs as appropriate.

Transformative Nuclear Concepts Research and Development

A key element in the Office of Nuclear Energy’s effort to encourage out-of-the-box
thinking and promote creative solutions to the universe of nuclear energy challenges and
questions is the Transformative Nuclear Concepts Research and Development program.
The fiscal year 2011 budget request includes $29 million to support investigator-initiated
projects that relate to any aspect of nuclear energy generation—reactor and power
conversion technologies, enrichment, fuels and fuel management, waste disposal,
nonproliferation, and so forth—ensuring that good ideas have sufficient outlet for
exploration. This effort will be coordinated with Office of Science activities,
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To encourage broad participation across national laboratories, universities, research
institutions, and industry, solicitations would be open, competitive and peer reviewed.
Increased emphasis will be placed on including applied scientists and engineers not
routinely included in NE research programs. Awards would likely span 2-3 years,
depending upon project scope. Peer reviews of applications will be carried out by a body
of internal and external experts to help select promising concepts, and to ensure that
activities are not duplicative of existing R&D activities. NE will monitor progress, utilize
results to inform and adjust its program and activity planning and strategy development,
and ultimately consider the outcomes of funded activities within the context of its
mission-specific activities.

Energy Innovation Hub for Modeling and Simulation

The Energy Innovation Hub for Modeling and Simulation will be modeled after highly
suceessful endeavors, such as Bell Labs and the Bioenergy Research Centers. It will
utilize existing advanced modeling and simulation capabilities developed by the
Department of Energy’s Office of Science and National Nuclear Security Administration,
and other Department of Energy research and development programs, as well as develop
new capabilities.

A Funding Opportunity Announcement was released in early 2010 to initiate a
competitive selection process. In fiscal year 2010, the Department expects to select an
applicant and award a Cooperative Agreement contract for five years with the possibility
of a five-year extension. The fiscal year 2011 budget request includes $24 million to
support the Hub’s activities and provide for an ongoing review of the Hub’s deliverables
and performance. The modeling and simulation tools that will be developed will
eventually be applied to perform virtual modeling of an existing, operating reactor and
will be applicable to advanced reactors.

Fuel Cycle Research and Development

The fiscal year 2011 budget request includes $201 million for Fuel Cycle Research and
Development to perform goal-oriented, science-based R&D to provide options for
decision-makers for future commercial fuel cycle management strategies. This will
enable the safe, secure, cconomic, and sustainable expansion of nuclear energy while
minimizing proliferation risks.

The program will conduct R&D related to three potential long-term fuel cycle
scenarios—once-through, modified open, and full recycle—to provide future decision-
makers with information to make decisions on how best to manage used fuel,

® Once-Through: In this scenario, nuclear fuel makes a single pass through a
reactor, after which the used fuel is removed, stored for some period of time, and
then directly disposed in a geologic repository for long-term isolation from the
environment. DOE R&D related to this scenario would include the development
of fuels for use in present and Generation III+ reactors that would increase the
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efficient use of uranium resources and reduce the amount of used fuel for direct
disposal.

* Modified Open Cycle: In this scenario, limited separations and fuel processing
technologies would be applied to the used fuel to create fuels that enable the
extraction of much more energy from the same mass of material, while at the
same time accomplishing waste management goals. DOE R&D in this area
focuses on the investigation of fuel forms, reactors, and fuel/waste management
approaches that could dramatically increase the utilization of fuel resources and
reduce the quantity of long-lived radiotoxic elements in the used fuel to be
disposed. Technologies will be considered that require at most limited separation
steps and minimize proliferation risks.

e Full Recycle: In this scenario, fissionable and fertile elements of used fuel would
be recycled in thermal- or fast-spectrum systems to reduce the radiotoxicity of the
waste placed in a geologic repository while more fully utilizing uranium
resources. In a full recycle system, only those elements that are considered to be
waste (primarily the fission products) would be disposed. DOE’s R&D in this
area would focus on developing techniques that will enable specific elements to
be repeatedly recycled and developing a cost-effective and low-proliferation-risk
approach that would dramatically decrease the long-term challenges posed by the
waste and reduce uncertainties associated with its disposal.

It is important to note that there many technical challenges in the modified open and full
recycle scenarios. The full recycle fuel cycle has been the focus of the Fuel Cycle R&D
program to date and the once-through fuel cycle is the current practice in the United
States. The modified open cycle constitutes a range of technology options in between
once-through and full recycle. The modified open cycle has not been studied in as much
depth and that is why it is being introduced as a new focus area in fiscal year 2011.
There are many exciting and plausible ideas that have emerged, leading to a request for
substantial funding in this, its first year.

A key issue that cuts across all potential future fuel cycle scenarios is disposal of high
level radioactive waste from reactors and fuel cycle facilities. No matter what fuel cycle
is ultimately chosen, disposal will be required. The FY 2011 budget request
demonstrates this priority by providing $45 million for significantly increased R&D
efforts in this area. NE will expand research and technology development to identify and
analyze options for storage, transportation, and disposal of used nuclear fuel and all
radioactive wastes generated by existing and future nuclear fuel cycles.

The Administration has determined that the Yucca Mountain repository is not a workable
option and has decided to terminate the Office of Civilian Radioactive Waste
Management. The Department of Energy has submitted a motion to withdraw with
prejudice its application to the U.S. Nuclear Regulatory Commission for a license to
construct a high-level waste repository at the Yucca Mountain site. The Administration
is committed to fulfilling its obligations under the Nuclear Waste Policy Act (NWPA);
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funding to support the core functions and staff under the NWPA is included in the Office
of Nuclear Energy’s FY 2011 budget request.

Within the Fuel Cycle R&D program, funds are requested to support transfer of
engineering and scientific expertise used for the Yucca Mountain Project from the Office
of Radioactive Waste Management to the Office of Nuclear Energy. This expertise
augments NE’s ability to investigate alternative storage and disposal approaches,
including the options for high-level waste disposition.

The Administration has established a Blue Ribbon Commission on America’s Nuclear
Future to conduct a comprehensive review of the back end of the fuel cycle, which is co-
chaired by General Brent Scowcroft and Congressman Lee Hamilton. The commission
will produce a final report within two years that will provide recommendations for
developing a safe, long-term solution to managing the Nation’s used nuclear fuel and
nuclear waste. The Office of Nuclear Energy will provide support to the Commission as
requested.

International Nuclear Energy Cooperation

The Office of Nuclear Energy, through the International Nuclear Energy Cooperation
(INEC) program, will further its mission through bilateral and multilateral agreements
and other mechanisms. The goals are to foster the safe, reliable, and environmentally
sustainable use of nuclear energy and to minimize the risks of proliferation.

INEC will serve as the central coordinating program for international engagement within
the Office of Nuclear Energy and will support the Office in international policy
interactions with other government agencies and Departmental offices. INEC will work
with the Office of Nuclear Energy’s R&D programs, in coordination with other
governmental entities as needed, on the development, negotiation, and execution of
international bilateral and multilateral agreements; the provision of policy analysis and
guidance on U.S. international civil nuclear activities; and support for international
nuclear energy cooperation and initiatives. This may also include evaluation of domestic
and international frameworks to engage other nations in civil nuclear energy cooperation
and promote best practices in the safety, regulatory, and security issues associated with
civil nuclear energy. The fiscal year 2011 budget request includes $3 miltion for
International Nuclear Energy Cooperation. The funds will support carrying out bilateral
and multilateral agreements and in facilitating international discussion, negotiations, and
related analyses on a range of international nuclear energy concemns.

RE-ENERGYSE

The fiscal year 2011 budget request for the Office of Nuclear Energy includes $5 million
for the Department of Energy’s RE-ENERGYSE (Regaining our Energy Science and
Engineering Edge) program to provide the education and training necessary to build a
highly skilled clean energy workforce that will support nuclear power by solving current
and future challenges.
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RE-ENERGYSE supports university nuclear engineering programs through scholarships
and fellowships. These fellowships will complement existing Federal efforts and will
help ensure that the next generation of scientists and engineers are available to support
existing and future nuclear energy generation capacity and provide necessary innovation.

In addition to RE-ENERGYSE funding, the Office of Nuclear Energy will designate up
to 20 percent of funds appropriated to its R&D programs for work to be performed at
university and research institutions.

Radiological Facilities Management

The fiscal year 2011 budget request includes $67 million for the Radiological Facilities
Management (RFM) program. Within the RFM budget, $47 million is for the Space and
Defense Infrastructure subprogram to support the production of radioisotope power
systems (RPSs). This funding maintains specific nuclear facilities at Idaho National
Laboratory, Oak Ridge National Laboratory, and Los Alamos National Laboratory.
These facilities are managed by the Office of Nuclear Energy.

The Department of Energy has the unique statutory authority to design, build and furnish
RPSs to federal users. These systems have enabled deep space exploration and national
security applications for nearly five decades. RPSs convert the heat from the decay of the
radioactive isotope plutonium-238 (Pu-238) into electricity. RPSs are capable of
producing either heat or electricity for decades under the harsh conditions encountered in
deep space. Pu-238 fueled RPS’s have provided power for 26 different missions that
NASA has flown over the years, most of which would not have been possible without the
radioisotope power sources that require this particular fuel and they have proven to be
safe, reliable, and maintenance-free.

Two new advanced RPSs that would use Pu-238 are under development at NASA: the
Multi-Mission Radioisotope Thermoelectric Generator and the Advanced Stirling
Radioisotope Generator, Both advanced RPSs could support missions in the vacuum of
space or in planetary atmospheres.

In the past, the Department of Energy obtained Pu-238 from the Savannah River Site K
Reactor, which was taken off-line in the late 1980s and is now shut down. More recently,
the Department has augmented its available inventory for non-national security
applications by purchasing Pu-238 from Russia, but those stocks are limited and Russia is
no longer producing Pu-238. Only a limited amount of Pu-238 remains available for U.S.
purchase under the current contract with Russia, however the ability to obtain this
material is not certain and the contract expires in January 2013,

The Department of Energy maintains the statutory responsibility for the safe and secure
operations to produce special nuclear material. Beginning in FY 2011, DOE and NASA
will initiate a project to restart the production of plutonium-238 (Pu-238) for future
NASA uses and potential national security applications. The DOE budget request for the
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plutonium-238 Production Restart Project subprogram is $15 million which is matched
by another $15 million in the NASA budget request.

Within the Radiological Facilities Management program, funding is also requested for the
Research Reactor Infrastructure subprogram, which provides fresh reactor fuel to and removes
used fuel from 26 operating university reactors.

Idaho Nuclear Infrastructure

The Office of Nuclear Energy focuses on supporting research with the most appropriate
and best talent in the nation, Our programs are broad and wide, with participation from
national laboratories, industry and universities. However it is important to have a lead
institution. The Idaho National Laboratory (INL) serves as the center for U.S. nuclear
energy research and development efforts, INL utilizes and incorporates expertise of
government, industry, and academia into their laboratory programs dedicated to the
development of advanced reactor and fuel-cycle technologies.

INL employs more than 3,900 personnel located primarily at the [daho Site and in the
city of Idaho Falls. In addition to its broad spectrum of nuclear energy and national
security programs, the laboratory provides essential site services to DOE and other
governmental agencies and private-sector companies doing business on the Idaho Site.
INL conducts science and technology research across a wide range of disciplines.

Under the oversight of the Department’s Office of Nuclear Energy, INL provides
technical leadership to support long-term nuclear science and engineering R&D activities
10 address the Nation’s energy and nuclear security goals. Key technical areas include
nuclear fuel cycle science-based research, the development of alternative radioactive
waste management strategies for the United States, and technology programs that support
nuclear nonproliferation and other critical infrastructure protection.

INL also conducts R&D and technical integration support for the new Reactor Concepts
Research, Development and Demonstration and the Fuel Cycle Research and
Development program. INL is the lead laboratory for the Next Generation Nuclear Plant
program and, together with Oak Ridge National Laboratory, is the principal laboratory
responsible for the development of advanced gas reactor fuel and materials R&D. INL is
also responsible for staffing the Technical Secretariat for the Generation IV International
Forum.

INL provides technical support for cross-cutting technologies including advanced fuels,
fabrication and construction methods, and proliferation risk assessment within the new
Nuclear Energy Enabling Technologies program. INL has the lead on the development of
advanced instruments and sensors for the existing light water reactor fleet.

Two programs support the nuclear infrastructure at INL:
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* The Idaho Facilities Management Program maintains its research facilities in a
safe, reliable, and environmentally compliant condition to support national
nuclear programs. The fiscal year 2011 budget request for this effort is $162
million. Through the National Scientific User Facility effort, the Office of
Nuclear Energy has opened the Advanced Test Reactor and its Post Irradiation
Examination Facilities to universities, national laboratories, industry and other
federal agencies.

® The Idaho Site-Wide Safeguards and Security Program supports activities that are
required to protect the assets of the Idaho complex from theft, diversion, sabotage,
espionage, unauthorized access, compromise, and other hostile acts. This
program is funded under the Other Defense Activities Appropriation. The fiscal
year 2011 budget request is $88 million.

Program Direction

Program Direction provides the Federal staffing resources and associated costs required
to provide overall direction and execution of the Office of Nuclear Energy. The budget
request for fiscal year 2011 includes $91 million for Program Direction. In addition to
these appropriated funds, the Office of Nuclear Energy also manages approximately $70
million dollars annually in reimbursable funding from the National Aeronautics and
Space Administration and the Department of Defense for the development of advanced
radioisotope power systems for space exploration and national security missions.

Program Direction also supports the transition of management and oversight
responsibilities for the Nuclear Waste Policy Act from OCRWM, including core
functions pertaining to administration of the Nuclear Waste Fund, management of the
standard contracts between nuclear utilities and the government, and management and
oversight of R&D activities focused on used nuclear fuel disposition and high-level waste
management.

CONCLUSION

Mr. Chairman, that concludes my written testimony. I appreciate the opportunity to
appear before you to present the Office of Nuclear Energy’s FY 2011 budget request, and
I am happy to answer any questions that you or any other Members of the Committee
may have.
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Mr. PASTOR. As you have heard, we have a vote. We are going
to go ahead and probably ask a few questions and then come back
and do the remainder.

The question I have to start with will be the last bill you re-
ceived monies for the hub, the nuclear hub. We are now almost 6
months since the bill was passed and became law. What is the sta-
tus of the hub to this point?

Mr. MILLER. Starting in the fall, as soon as we received appro-
priations, we began first with workshops with the community that
would compete for this hub. Then we issued a funding opportunity
announcement. We have gotten responses, and we are in the midst
right now of peer review of the response of the proposals that we
have received. We hope to make a decision on the recipient of that
process by the end of May and start working.

Mr. PASTOR. How many people turned in a proposal?

Mr. MILLER. So, unfortunately, the procurement process doesn’t
allow me to answer that question publicly.

Mr. PASTOR. Not even the number?

Mr. MILLER. I actually asked that question before coming, and I
was told I wasn’t supposed to answer that question. I am sorry,
Congressman.

Mr. PASTOR. Maybe it is a sole-source bid, I don’t know.

Mr. FRELINGHUYSEN. No, it is not a sole-source bid.

Mr. PASTOR. We know it is more than one then.

Mr. FRELINGHUYSEN. It is not a sole source.

Mr. PASTOR. Wow, that is interesting. Well, for this year you re-
quested, I think, what, 24-?

Mr. MILLER. Yes.

Mr. PASTOR. And last year you received 22—.

Mr. MILLER. Yes.

Mr. PASTOR. We are almost 6 months into the year. Now, obvi-
ously you haven’t spent $11 million.

Mr. MILLER. No, we have not.

Mr. PASTOR. And by the time you get started, we are into May,
so that is even further into the year. And startup costs are not
going to take—so what are you going to do? Would it be practical
for me to say you have $22 million, and just because of following
the rules, you are now into June before you even start actual work
on implementing the hub, so you still have over two-thirds of the
budget still available to you that you might be able to use this year
and carry over to the following year.

Mr. MILLER. Yes. The scope of the hub that was planned was a
5-year program at approximately $25 million a year.

Mr. PASTOR. Right.

Mr. MILLER. And the expectation was that we wouldn’t get start-
ed for 6 months. So the expectation was to carry over some of that
support or money into the next fiscal year. After that, if it looks
like the program isn’t going to spend that kind of money, we would
make adjustments in 2012 or beyond, depending upon the scope of
the actual work being done by the hub. So that is what the plan
is.
Mr. PAsTOR. What if the plan was, since you are going to carry
over almost two-thirds of the money, why don’t we see how much
you can spend this year and next year and try to have a better esti-
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mate so that we can see where we can fund other priorities that
this administration has? That is another way of looking at it.

Mr. MiLLER. Yes. Well, we did think of that, Congressman. And
the President’s plan is the plan that I just laid out of carrying over,
and then going into the next year, and then making adjustments
in following years. It is even possible in following years the Admin-
istration will request more than $25 million.

Mr. PASTOR. Because I would say the other way of looking at it
is they have two-thirds of the budget left over from this year, so
why don’t we see what is realistic in 2010 and then move it over
to 2011, because there are other priorities that this President has
asked for in DOE that we will also try to fund, especially under his
other dictate of fiscal responsibility.

Mr. MILLER. I understand.

Mr. PASTOR. And so we have two competing responsibilities that
the President has laid on us. So that is a possibility that I just
bring out, so—Ranking Member.

Mr. FRELINGHUYSEN. I suspect a lot of people haven’t voted
though; is that right? If it is all right with you, Mr. Chairman, I
will just proceed.

Dr. Miller, there are competing views on the role of the Federal
Government in advancing nuclear power. Obviously some people
would like us to do nothing, but we don’t believe in that on this
committee, nor does the President. There is an argument that gov-
ernment should incur the early risk and make up sizeable upfront
investments in reactor research and development, design and dem-
onstration. Then there is the counterargument. The counterargu-
ment is that industry needs to have skin in the game early in the
project since industry will be the eventual beneficiary of taxpayer
investments.

Currently, as all of us are aware, many projects are cost shared
with industry, as required by law. How would you explain, what is
your take on the proper role of the Department in terms of sup-
porting research, development, design, licensing, demonstrations
and the deployment of nuclear reactors? I know that is somewhat
of a softball, but I think it goes to the core of what we are talking
about here. What is your take on what we should be doing?

Mr. MILLER. I think I understand the question, Congressman.

Well, first let us talk about the Generation III reactors, the ones
that we are hoping to begin deploying in the not-too-distant future.
There it is clear that the government role is loan guarantees. There
needs to be some help with the early movers, the earlier plants, in
order to help with the capital costs associated with earlier plants.
Then, on the other hand, when we get to the small modular reac-
tors, we hope there to help with design certification of those reac-
tors, and as yet it is not clear whether the Federal role needs to
be any more than cost sharing up to design certification.

So I think it is going to depend on the reactor type. It is going
to depend on the capital cost. It is going to depend on the market
at the time. But there is clearly a limit to where the Federal Gov-
ernment ought to go. But when there is something to be gained for
the American taxpayer, like deployment of the next-generation re-
actors, I think it is up to us to make sure that we provide the ap-
propriate simulation to make sure it happens.
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Mr. FRELINGHUYSEN. So the administration is, for many people,
taking some bold action.

Mr. PASTOR. I would think so, sir.

Mr. FRELINGHUYSEN. That is a stake in the ground. How we are
going to pay for it all, I don’t know. But obviously, from our stand-
point, I think we have to make sure that we support the President.
We need to make sure we have the ability to pay for those loan
guarantees.

. Okay. Thank you, Mr. Chairman. I will get some other questions
ater.

Mr. PASTOR. Mr. Simpson.

Mr. SiMPsSON. Following up on what Ranking Member Freling-
huysen was talking about, you and I talked the other day about the
role of industry in all of this. And my concern, as I expressed to
you, is that industry isn’t involved. Eventually we are doing this
research and development of reactor types to actually deploy them.
We don’t want to do it if industry doesn’t want it. It is not going
to make much sense.

So what role do we have with industry up front so that we know
that what we are doing—as an example, what are the two designs
that are going to be designed, one by Westinghouse, one by General
Atomics? Are those two different designs? What is the role of in-
dustry, the end users, in these concepts and so forth?

And do we have any formalized, or should we have some formal-
ized type of process by which the DOE and those that are going to
be using whatever we develop can coordinate their activities and
can talk about what is expected of industry to put up? Because for
years, for the 8 years I have sat on this committee, every year we
have talked about what industry thinks the government ought to
do, what government thinks industry ought to do. It is the chicken
and egg; nobody wants to jump off the cliff. And somehow we have
got to have some type of way of sitting down and saying, listen,
this is what we are doing, this is what we want to do, and this is
going to be our commitment on the part of the government, and
this is going to be our commitment on the part of industry. And
I am not sure if there is any formalized sort of thing to do that.
Is that something we should be doing?

Mr. MILLER. Thank you for that question. And it is an inter-
esting discussion that we had.

So let me just speak about the general topic. First, you asked
about the two designs. There are two different designs, Westing-
house and GA, for the NGNP. And so in that particular case, what
happens is industry is not shy about coming to visit us. And so in
that case, many times we have been visited by those who are inter-
ested, and they talk to us all the time about their concerns, their
interests. And then there tends to be a period in which we can’t
talk to them, like we are in a period right now of negotiating the
terms of these particular agreements. So then we have to pause
and can’t talk to them, and then we can start talking to them
again. So one method that we do this is just they come in and talk
to us, our door is open. So I have spoken to a wide group of indus-
trial people interested in NGNP.

So then on the small module reactor, for example, we are going
to do workshops where we are going to bring industry people in to
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talk about what is the best way that the government—and most
appropriate way—that the government can speed up the commer-
cializition of these small module reactors? So that is another ap-
proach.

The other approach is for the Light Water Reactor Sustainability
program. There we are working on trying to do, again, what is ap-
propriate for the government to extend the life of the existing
plants. There we have an advisory committee that actually has
EPRI, which is an industry organization that is part of the advi-
sory committee.

And so we have been using a wide range of approaches of involv-
ing industrial concerns in what we are doing, because, as you point
out, Congressman, there is no sense for us working on a reactor
that no one is going to commercialize. So I think it is very impor-
tant that we consider all possibilities as far as different approaches
to involving industry, and we are surely open to that.

Mr. SimpsoN. I was kind of surprised that we are now working
on what the cost-sharing relationship is going to be with General
Atomics and with Westinghouse on these proposed projects. I would
have thought that—and this is, I guess, part of the planning I am
talking about—that beforehand that determination would have
been made. And as an appropriator, I am sitting here thinking,
what is going to be expected of me if we decide to move forward
with NGNP? And we have put a lot of money into it so far, but as
we move down the road 2, 4, 10 years, what is going to be expected
of this committee in terms of appropriating money? And what can
I expect industry to put on the table?

We need some determinations beforehand rather than letting out
the plans and then saying, let’s negotiate on what the price is. And
that is, I guess, where I am coming from is that somehow we need
to develop some type of working group with industry so that we are
working as a team, both the government and industry, with the dif-
ferent industries, both the end users and those that are going to
be lﬂ})ﬂding the reactors and so forth. And how is this all going to
work?

And I will talk a little bit more when we get back about the
budget. One of the things that is frustrating, I think, to all of us
on the committee, not this administration, but the fact that every
time we have a new Secretary, we redesign the entire budget. And
so I would like to understand where the old budget is in this budg-
et, things like what happened to Gen 4, and where is that money
now? And what are we calling it, New Reactor Concepts? Have we
just changed the name? We need some follow-through so that we
have some longevity in terms of what we are appropriating money
for.

But I will tell you, before we go over to answer the vote on this,
I do compliment the administration. This is the first administration
that has actually said that they supported and wanted to promote
nuclear power, that has actually put a budget behind it that looks
like they are serious about it. So I do compliment the administra-
tion for that.

Mr. PASTOR. We will recess to vote. [Recess.]

Mr. PASTOR. Mr. Rehberg, you want to throw a couple of ques-
tions?
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Mr. REHBERG. Is it my turn?

Mr. PASTOR. Sure.

Mr. REHBERG. I had a fellow from DOE a couple of years ago
that came up with a suggestion. As we look at coal sequestration,
there may be an opportunity for a cogeneration facility to do some-
thing with the CO,. Sequestration, of course, is a problem in the
creation of any kind of electricity from coal. Is there anything going
on in your neck of the woods, in your arena, that you are aware
of at DOE having to do with a cogeneration opportunity with coal?

Mr. MiLLER. I am sorry, Congressman, you mean nuclear with
coal?

Mr. REHBERG. Yes, nuclear with coal.

Mr. MILLER. No, not that I know of. I don’t know of anything like
that. I will tell you where we cross with EM and with FE and NE
is discussions of migration of materials underground; how do you
retain materials that would seep, and how do you model that? That
is where I connect a lot with Mr. Markowsky at FE, but I don’t
know of any activities we have about cogeneration, meaning at the
same site having a coal plant and a nuclear plant.

Mr. REHBERG. It was just an idea they threw out, and they said
because of the burning, it might have an opportunity to burn the
COg, which seemed plausible, but it is way out there. I was hoping
that maybe that idea had filtered through. It did not. Okay.

Mr. MILLER. No, but we will get back to you for the record, and
I will check into it.

Mr. REHBERG. See if there are any studies that have been done
or any opportunity along that line.

[The information follows:]

Mr REHBERG. See if there are any studies that have been done or any opportunity
along the lines of nuclear cogeneration with coal and the opportunity of nuclear
burning CO> emissions.

Dr. MILLER. The Office of Nuclear Energy has not studied nuclear co-generation
with coal or the potential use of nuclear power to “burn” CO, emissions from coal

power plants. There are other applications in which nuclear energy and coal can be
used together, e.g., the use of nuclear heat to liquefy coal for transportation uses.

Mr. REHBERG. That is all, Mr. Chairman. Thank you.

Mr. PASTOR. When we did this bill, it was enacted in Title III,
there is a paragraph that says, within 60 days of enactment—a re-
port included in the House report detailing an implementation and
progress measurement plan for each funded Energy Innovation
Hub.

Sixty days would probably bring us, what, until about January?
And I asked during the vote if we had received a report, and as
of yet we have not received it for your hub.

Mr. MILLER. I am sorry, Congressman, I don’t know about the re-
port you are referring to, so I will have to get back to you. Several
reports have been requested that relate to NE, but I don’t know of
one on the hubs.

Mr. PasTOR. Well, I will hand this to you.

And there was another plan I think you had to submit to the
committee. And as I prepared for it yesterday, I said, where is it
so I can be ready to chat about this plan? And they said, we
haven’t received it yet. I think that was, what, how many days
after—end of January I think it was due.
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Mr. MIiLLER. The nuclear R&D plan of which you are referring
to, that one was due at the end of January. It is embarrassing that
you don’t have that plan yet, and all I can tell you——

Mr. PASTOR. Well, it is hard to do a budget when you don’t have
these——

Mr. MILLER. All I can tell you is various offices in the adminis-
tration are working feverishly on that plan, trying to get conver-
gence on that plan. I had hoped to hand it to you today, but I do
not have it in my possession to hand to you today. But I hope you
get it really soon.

Mr. PASTOR. Soon. Couple of months? Days? Weeks?

Mr. MILLER. No, sir. Soon, I hope, is days to weeks, not months.

Mr. PASTOR. Days to weeks, okay. All right.

Well, it is easier to work on a request on a budget when you
know what the plans are, what you anticipate doing. And when we
are just waiting for the plan and waiting for reports, it is very dif-
ficult to make decisions that will take us into the next fiscal year.
So I just would encourage you as quickly as you can to bring it for-
ward, because we are going to conclude the hearings probably the
week after we return from the Easter break, and we will start look-
ing at various requests from the Department of Energy. And so the
later we wait, the more difficulty we are going to have in giving
you a bill

Mr. MILLER. Understood.

Mr. PASTOR [continuing]. That is fair to you. Rodney.

Mr. FRELINGHUYSEN. The scientific integrity of the review of nu-
clear waste alternatives is important to the committee, obviously.
Last year Congress included statutory text that the Blue Ribbon
Commission should, and I quote, “consider all alternatives to nu-
clear waste disposal,” end of quotation marks. The charter of the
Commission seems to include all alternatives. Currently that is our
understanding.

The fiscal year 2011 budget request includes $45 million, $36
million above fiscal year 2010, for the Used Nuclear Fuel Disposi-
tion program. This program lists a broad set of activities in its pro-
posals, including, and I quote, “rapid response or increase from the
proposed Blue Ribbon Commission,” end of quotes, and, and I
quote, “a comprehensive understanding of the current technical
basis for geological disposal of nuclear spent fuel and high-level
waste,” all within quotation marks.

Is it fair to say that this program will be investing in research
to understand all alternatives to nuclear waste disposal?

Mr. MILLER. Thank you for that question.

The R&D program that we have in place, are planning—assum-
ing whatever Congress decides—in NE will include a broad range
of potential disposal pathways. And so starting in 2011, we are
looking at lots of different geologic media in which high-level waste
might be stored. Now, having said that, of course, we are also going
to receive recommendations from the Blue Ribbon Commission, and
that clearly will inform the future of the direction which we go, but
in the meantime, we are looking at a broad range of media.

Mr. FRELINGHUYSEN. Yucca Mountain, to the committee’s under-
standing, should be on that list. Is that your understanding?
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Mr. MILLER. When we discuss this issue, we are talking about
salt, we are talking about basalt; we are not talking about sites.

Mr. FRELINGHUYSEN. I understand there are a lot of different
sites, but is it your understanding that Yucca is still on the radar
screen as a potential disposal site?

Mr. MILLER. No, it is not on the radar screen. The President and
the Secretary have decided that that is not a path forward for final
disposal of waste. So, no, that particular site is not.

Mr. FRELINGHUYSEN. The Office of Civilian Radioactive Waste
Management of which I spoke in my opening remarks is moving its
functions to your office. Can you tell us a little bit about what is
happening there? The people that have been working in this pro-
gram, I am sure we could come up with a better term than “sur-
plus.” I mean, just looking at what has been done, obviously you
have people with a vast amount of experience. And I assume that
institutional memory is something which we want to retain. What
are your plans?

Mr. MILLER. Sir, when we are looking at the 2011 budget re-
quest—and, of course, it still all depends on what is appropriated—
our plan is to look at the skill mix that had been funded by the
RW program, for example, geochemists, geologists, people who do
computational modeling of flow-through media, to look at that mix
and to try to move appropriate personnel into NE in order to fulfill
its requirements under the Nuclear Waste Policy Act.

So we are going to have several jobs. One is to do R&D, which
is what we are talking about now, in NE. We are proposing to be
responsible for the so-called “standard contracts” and admin-
istering those, and then the Nuclear Waste Fund. All three of those
previous activities that had been managed at RW, the proposal is
to move all of those to NE, so it includes that R&D that you are
talking about.

Mr. FRELINGHUYSEN. So there is a separation afoot. So are you
going to take a look at that to see whether some of these people
can be retained?

Mr. MILLER. Yes.

Mr. FRELINGHUYSEN. So that is what you are telling us, that
these people are going to be involved in some way, perhaps.

Mr. MILLER. I can’t candidly tell you all of the people who had
been involved will be included, no. I can’t say everyone, but I can
say we certainly are going to look at the appropriations, what the
Congress has approved, and that which we are able to support
within the budget, we certainly are going to look at that.

Mr. FRELINGHUYSEN. If there is a geological solution here, I
would hope we do our level best to make sure that people with sub-
stantial knowledge—getting way beyond the billions of dollars that
have been invested, certainly we would want to retain those indi-
viduals, not cast them into the wind somewhere.

Mr. MILLER. I share that sentiment.

Mr. FRELINGHUYSEN. I am glad to hear you say that.

Thank you, Mr. Chairman.

Mr. PASTOR. Mr. Secretary, I just want to make a point here that
as we were the writing the bill and had the bill go forward with
the process in the House and the negotiations with the Senate, and
finally the conference and signed by the President, all alternatives
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for nuclear waste disposal, at least the intent of the House and the
Senate as they provided the money for the Blue Ribbon Commis-
sion, was that all alternatives meant consideration of Yucca Moun-
tain. So I just highlight it to you so that you can reference that the
congressional intent for the Blue Ribbon Commission was that all
alternatives meant that Yucca Mountain would be also included in
all the considerations of the Blue Ribbon Commission.

Mr. MILLER. I understand.

Mr. PASTOR. Mr. Ryan.

Mr. RYAN. Thank you, Mr. Chairman.

Welcome. Thank you for what you are doing. I appreciate what
the administration is doing with regards to nuclear energy.

I see you are from Chicago. I am not too far away in northeast
Ohio, Youngstown area, Akron.

One of the issues, as I am just reading through and thinking
about how important nuclear energy is and how much of the supply
chain over the years we have lost to other countries, I only have
one question at this point, and that is, I just want to ask, what do
we need to do from the legislative side to help regrow our supply
chain and the manufacturing component of the spin-off, the ripple
effect that nuclear energy will provide? I think even if we do ramp
up rather quickly, a lot of the components are going to be exported
to other countries in the short term. But how do we ramp up, how
can you help us ramp up, and what can this committee do to help
our country ramp up so that the Chicagos and Youngstowns and
Akrons of the world can benefit from this, even if they don’t have
a facility in their community?

Mr. MiLLER. Thank you.

So first with the reactors for which we are requesting authority
for loan guarantees as well as the loan guarantees that we have
just announced, those vendors that are providing those reactors
have discussed with us about where are they going to get the com-
ponents that they are using and the workforce that they are using
in building the plants, and they expect the majority of them to be
from here, from the United States. Some of those companies—for
example, AREVA is actually building facilities within the United
States. So we expect those new plants to have a significant number
of U.S. components in them.

And then the second one is the small module reactors, which I
am excited about as a possibility for getting the United States back
into the game of actually being vendors for power reactors. And
there, as I said in my opening comments, we hope to have reactors
that are built in the U.S. with American vendors again.

Now, there are American vendors as partners in these larger
companies that are building the Gen III+ reactors, but these will
be a new start for the United States in the nuclear business.

If it proves to be something that industry wants to deploy, you
know, we can’t overpromise anything, but there is enough hope
there that we ought to do what we can to make sure we see for
sure whether we can make these things go.

Mr. RYAN. I know it wouldn’t be necessarily through the Depart-
ment of Energy, but are there tax incentives that we can help on
the private sector side to help let them know that it is okay to start
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making some of these investments? Because a lot of these foreign
countries do provide a level of subsidy for that kind of thing.

Mr. MILLER. It is out of my depth. I don’t know much about tax
incentives.

Mr. RYAN. You have a powerful voice in Washington. Loan it to
the cause.

Mr. MILLER. We certainly can think about it and get back to you,
but I am not prepared right now to talk about it.

Mr. RyaN. Just if you can express the need for those kinds of
things. Thank you.

Thank you, Mr. Chairman.

Mr. SiMPsSON. Thank you, Mr. Chairman.

As far as Yucca goes—I don’t even want to talk about Yucca, it
is what it is—but you are going to send up a letter or have sent
up a letter requesting reprogramming money; is that right? I un-
derstand it goes into NE?

Mr. MILLER. No.

Mr. SiMPSON. Where does it go?

Mr. MILLER. You are talking about for 2010 now?

Mr. SIMPSON. Yes.

Mr. MILLER. In 2010, my understanding is a letter was sent to
Congress informing Congress of what is planned for the 2010 activ-
ity that had been allocated or appropriated for Yucca Mountain. It
is our understanding that the senior leadership of DOE is working
with the RW leadership and the general counsel and CFO on this
whole issue of how to close out, if you will, the Yucca Mountain ac-
tivity, but the 2010 activity is not an NE part. We start in 2011
is when the responsibility shifts to us.

Mr. SiMPsON. EM takes over Yucca Mountain at that time, right?

Mr. MILLER. The plan is that EM would have the physical facility
at Yucca Mountain, and NE would have responsibility for the Nu-
clear Waste Policy Act and implementing that act.

Mr. SIMPSON. You are not aware of what the reprogramming re-
quest is to use those funds that were originally going to be used
for the licensing process? They are going to have to reprogram
those if they want to use them for something else.

Mr. MILLER. Correct.

Mr. SIMPSON. But you are not sure what the proposal is for that.

Mr. MILLER. Well, there is a letter that was sent that there was
intent to reprogram, and there was intent to close out the program,
to work with employees, to work with the site records—for exam-
ple, retention of all the records. So that has been sent, that is my
understanding.

Mr. SiMPSON. Okay. One other thing. This committee has been
very supportive of—and one of the things I don’t think we have
spent enough money on in years gone by is infrastructure. If we
are going to retain and bring the best research scientists to work
at our national labs, we have to have the scientific facilities for
them to work in. And as you know, out in Idaho, some places were
in old grocery stores and garage doors and everything else. But the
committee has been very supportive of increasing that budget for
infrastructure improvements.

It looks like in your NE research and development budget, it is
kind of a makeover of the old budget with some new programs, new
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initiatives, such as the Small Module Reactor program. These new
initiatives may add to the overall research and development effort
and an increase in demands on the infrastructure.

Last year the committee put in $173 million last year into the
NE budget, the infrastructure budget, in Idaho, which, as you
know, they have done some great work out there in building labs
and equipment and so forth. This year’s request is $10 million less.
Does this request fully support the upgrades to the scientific and
testing capabilities at the INL that may be needed to implement
the expansion of the new NE programs?

Mr. MiLLER. Thank you, Congressman. This is, again, an ex-
tremely interesting question.

I had an opportunity to be in Paris for the conference that Presi-
dent Sarkozy had on civil nuclear energy, to talk to my Japanese,
Russian and French colleagues about investment in nuclear energy
R&D, and there is no question that ours isn’t up to what some
other countries invest in nuclear energy R&D. But having said
that, only about 10 years ago we were at zero, and we have come
up to now a request of $500 million. I think that is pretty darn im-
pressive with what we have done.

So as we look at this balance of $500 million, and we struggle
with the balance between infrastructure, intellectual capability,
and people who are doing research and theory and computation
and experiment, the experimental facilities, they have what they
need, it is not easy to make that balance. We have done the best
we can. We think in the future the balance is likely to move toward
investment more in infrastructure.

Of course, it would be nice if we had a much greater budget, but
we are here to defend the President’s budget. We think it is a solid
budget. And we have spent considerable time trying to think
through this thing of infrastructure and people and students in the
next generation, so it is the balance we came up with. I think it
is a strong budget, and I am supporting it.

Mr. SiMPSON. Couple of quick questions. On the Advanced Test
Reactor, it is 40 years old. Last year we fenced off $12 million for
the ATR Life Extension. How much is being requested in the fiscal
year 2011 for the Life Extension project at the ATR?

Mr. MiLLER. Well, the ATR is a component, as you point out, of
the facilities infrastructure budget, Idaho National Laboratory. I
don’t have the exact number with me for what fraction of that is
for ATR. We can get that number for you.

[The information follows:]

Dr. MILLER. The Fiscal Year 2011 budget request includes approximately $12.3
million to continue ATR LEP activities. ATR LEP projects will continue to focus on
reconstitution of the safety basis and replacing aging components to improve oper-
ational reliability and support the growing demand for this world-clss irradiation re-
search and test reactor. This investment will help extend the life of this national

asset in its support of national security, energy, and material research missions, and
prepare for the Core Internal Changeout scheduled in the 2014-2015 timeframe.

Mr. SIMPSON. Okay. In Oak Ridge, Congress provided $10 million
for the Radiochemical Engineering Development Center at the Oak
Ridge National Laboratory. Did this investment complete the main-
tenance for that facility? Because none has been requested this
year, I understand.
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Mr. MILLER. Yes. Thank you for that question also, Congressman
Simpson.

So in the best of all worlds, we would also be investing in facili-
ties at Oak Ridge National Laboratory, and we would be investing
in facilities at other national laboratories. I think that the overall
facilities is appropriate for the size of the program of $500 million.
But of course, yes, it would be nice if we could also invest in those.
But we think we have done the right balance for the size of the
budget.

Mr. SIMPSON. But as far as the Radiochemical Engineering De-
velopment Center, it doesn’t need any additional money for its
mair})tenance, or is it just that there was not any to request this
year?

Mr. MILLER. They could use money, it just didn’t make it in the
cut of our requests.

Mr. PASTOR. Mr. Fattah.

Mr. FATTAH. Thank you, Mr. Chairman.

General, how are you?

Mr. MILLER. Fine, sir. How are you?

Mr. FATTAH. I am doing well.

Senator Webb and Senator Alexander have a proposal before the
Senate, I have offered it as a companion bill in the House, that
would essentially launch a nonincremental approach to trying to
jump-start or restart our pursuit of nuclear energy focused around
small module reactors—there are some other features to the bill,
obviously, and investments in solar and some other renewables, but
really the main focus is on nuclear. You have been doing some
work. The 2005 act obviously allowed for investments in some next-
generation plants, and I note that a Pennsylvania company—I rep-
resent Pennsylvania—Westinghouse has been one of the competi-
tively awarded grants under that. Today, Bill Gates has announced
a major partnership with Toshiba to move forward on some small
nuclear reactors. So I know that we are all headed in the right di-
rection, the compass is correct, I mean, the country is moving.

Gallup yesterday released a poll that shows 62 percent of Ameri-
cans believe that nuclear has to be a central part of the energy mix
going forward. Unfortunately, over the last 30 years we have had
a dearth of energy, if you will, around nuclear, but things seem to
be starting to be aligned in the right direction.

So your proposals, in terms of this year’s budget, if the com-
mittee was looking for where there are additional needs relative to
where we would like to get to—and in keeping with your respon-
sibilities to OMB and all of that—are there areas that you would
think that additional investments could be aptly utilized? The ad-
ministration should be congratulated on getting the first loan guar-
antee deals out, and I have been a major proponent of the loan
guarantee program, but I would be interested in any answer that
could be forthcoming about what is left to be done that is not yet
represented in the request.

Mr. MiLLER. Thank you very much, Congressman, for that ques-
tion. I believe the President’s budget supports the priorities of the
Office of Nuclear Energy.

Mr. FATTAH. I support the President’s budget, and otherwise. I
just wanted to get your expertise since there seems to be a growing
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consensus both among the public and among policymakers—and
obviously Secretary Chu testified before this committee last year
and said absolutely nuclear is going to be a significant part of what
we are doing. And we have been outpaced by countries like France
and others who have moved quickly. So let me thank you for your
response.

Mr. MILLER. Thank you very much, sir.

Mr. REHBERG. Thank you, Mr. Chairman.

Normally we, as elected officials, like to see programs end be-
cause they never really do, but in the case of Yucca Mountain—
again, I don’t want to beat a dead horse, but we have spent 25
years on it and $10 billion, so we ought not just flippantly ignore
the closure or the discounting it as a solution.

Is anything being done that cannot be undone by the next admin-
istration, Republican or Democrat, that might have a different phi-
losophy? Because I haven’t heard any objective reason as to why
it is unacceptable; most of it has been subjective. And I respect the
right of the President and/or the Secretary to make that determina-
tion, but that doesn’t necessarily mean that we have to agree. We
might want to undo it in the future.

My question is, are you doing anything at the site that is going
to preclude a different philosophy in a different administration?

Mr. MILLER. Thank you very much.

Let me first again say that the President and Secretary have
stated that Yucca Mountain is not going to be pursued as the re-
pository. And let me also repeat that I said that we are doing ev-
erything to retain all of the records. We are required by law to re-
tain written as well as physical records.

And then let me also say that now that we are moving in a dif-
ferent direction, Yucca Mountain was selected, down selected, dur-
ing a period of time in which the country had basically decided that
we weren’t going to pursue nuclear energy, we weren't going to
build any more plants, we were going to allow those plants that
exist to live out their life, we were going to take the used fuel, we
were going to put it away, we were going to close it up, and that
was the end. Well, this is a new world now, and it is a new oppor-
tunity for us.

Mr. REHBERG. I think that explains, though, why there was a
limitation on the amount that was going to be able to be restored.
And if I remember correctly, the concept was that there should be
a place in the West and a place in the East.

There will always be a necessity to do something with waste, and
it just seems like we have wasted a lot of years to change direc-
tions. And so, trust me, you don’t have to repeat the company line,
I got it, you said it three times already, I understand that, but my
question is is anything being done at the site—it would be like tak-
ing a tank and filling it with cement—are you doing something at
the site that cannot be undone?

Mr. MILLER. Not that I know of.

Mr. REHBERG. Thank you.

Mr. PASTOR. I believe I heard this, and you can correct me if I
am wrong, that in the reprogramming request, the letter that is
here that you think—it is your opinion that some of that money
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may be used for the archiving of the documentation as a result of
Yucca Mountain?

Mr. MILLER. That is my understanding.

Mr. PASTOR. And in 2011, then, you will have that responsibility.

Mr. MILLER. That is right.

Mr. PASTOR. So in your budget for 2011, are there monies that
you have in the budget that——

Mr. MILLER. Yes, I understand. The answer is that there are no
dollars actually specified in the budget for that purpose, but it is
our intent to fulfill that responsibility in 2011. It will be part of our
responsibility. I don’t think we have actually written it down in so
many words, so if it requires us to come back and discuss it with
the committee, we will. But that responsibility just has to be car-
ried out by law.

Mr. PASTOR. That is what I am getting to. In your budget, to see
a line item that says to continue the archiving, and it was difficult
to find. We know that that is something that needs to be done, and
it is already going to start, hopefully, in the next couple of months.
I don’t know how much money from the reprogramming is going to
go to that effort. And we agree with you that the archiving is very
important, but we are trying to determine how you are going to ac-
complish that in 2011. And I guess that is where I want to get to.

Mr. MILLER. Mr. Chairman, I am happy to get back to you in de-
tail as to how much we believe that will cost. And we have every
intention of doing it in 2011.

[The information follows:]

Dr. MIiLLER. The Department is committed to preserving the relevant scientific
knowledge gained from the Yucca Mountain Project. Records generated by the
OCRWM in the course of activities at Yucca Mountain are managed and archived

in accordance with the requirements of the Federal Records Act and related regula-
tions.

Mr. FATTAH. Mr. Chairman, can I just say something, one thing
on Yucca?

Mr. PASTOR. Sure.

Mr. FATTAH. I understand the concerns of my colleagues, and 1
share many of them. I do want to say that we have arrived at a
point in our country where there is cynicism and there are a lot
of concerns. Politicians run for office, they make commitments. The
President made a commitment not to proceed with Yucca Moun-
tain. And so we, I think, understand and should understand that
the administration is following through on a commitment that was
made to the American people about what the policy would be. So
even though there should be appropriate archival, we should also
understand that this policy was ratified in an election that took
place in 2008 vis-a-vis what we would do relative to Yucca Moun-
tain.

Mr. PASTOR. What activities will you have with the Blue Ribbon
Commission?

Mr. MILLER. My assigned role in the charter is to respond to any
requests or any assistance that they ask of us. So we are just re-
sponding to any information they ask of us.

Mr. PASTOR. And do you have a line item that allows you to do
that, or will you take from this program or that program? How do
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you anticipate—I don’t know what the cost is going to be, so I ask
that question.

Mr. MILLER. In fiscal year 2010, there was $5 million requested
in the RW budget request, and so there isn’t any in our request for
2011. The hope is that the 2010 will be enough, the $5 million will
be enough. If not, we will have to work with everyone to try to
make sure they are supported, and that people understand what
we are doing to support them, and from what budget we are sup-
porting them. But we have to continue to respond to their requests.

Mr. PASTOR. And you are right, you are correct, the $5 million
was aired, and so was the language, “All alternatives will be looked
at.”

What was the anticipation of the administration in terms of how
long this Blue Ribbon Commission was going to exist and be fund-
ed by the $5 million?

Mr. MILLER. Well, I think the $5 million request came consider-
ably before the charter was established for the Blue Ribbon Com-
mission, but the charter says 18 months, an initial report; 24
months, the final report. That is what is in the charter.

Mr. PASTOR. And where are they at in terms of organizing and
beginning deliberation?

Mr. MILLER. So the Commission has been announced, the mem-
bers have been announced. The first meeting is this week, the 25th
and 26th, I believe. So they are off and running.

Mr. PASTOR. I was going to ask you if your opinion was that they
would do the work for 18 months, but I know you have to stay with
the charter language, so I won’t ask you the questions.

Mr. MILLER. Thank you, Mr. Chairman.

Mr. PasTOR. What activities involving the Nuclear Waste Policy
Act will your organization support in fiscal year 2011?

Mr. MILLER. Three items I would mention. One is our responsi-
bility for what is called the standard contracts, which basically
means United States Government takes responsibility for used fuel
and understands it takes responsibility for used fuel. The second
is the Nuclear Waste Fund. And the third is the broad R&D re-
sponsibility for looking at a disposal site, an ultimate disposal site,
for used fuel.

Mr. PASTOR. Rodney.

Mr. FRELINGHUYSEN. I talked a little bit earlier about the broad
list of activities that relate to the Used Nuclear Fuel Disposition
Program, and I went over some of them. One of the new activities
is to inform policy decisionmaking regarding the management of
nuclear spent fuel and waste. What mechanism can you tell us, for-
mal or informal, will be used to inform the Commission?

Mr. MILLER. Again, we believe our responsibility is to respond to
requests from the Commission, not proactively inform them. So we
will respond to requests that the Blue Ribbon Commission comes
to us with. We will coordinate the requests with, for example, EM,
which certainly has

Mr. FRELINGHUYSEN. You have a lot of information at your com-
mand, a lot of institutional memory here. You are going to let them
go and sort of reinvent the wheel here? There is quite a lot of infor-
mation that has been gathered that would be, I think, extremely




29

beneficial to their deliberations, determinations, and perhaps their
eventual recommendations.

Mr. MILLER. Well, we believe we will have the resources to re-
spond to the requests we will get from the Blue Ribbon Commis-
sion from the point of view of tapping the scientific community as
well as the Federal workforce.

Mr. FRELINGHUYSEN. Let me tackle, and let me do it respectfully
of Mr. Fattah, for whom I have worked, this whole notion that this
decision to close Yucca Mountain has somehow been ratified by a
Presidential election. I mean, before we get too excited about the
building of new nuclear reactors and, should we say, smaller
versions, somebody needs to be focusing on what is going to happen
to what is produced here. Either it is going to have to be reused,
or it is going to have to be restored, or we are going to have to
maintain it at a variety of different sites.

You are familiar with all the things. You spent many years at
Los Alamos. I mean, there is a lot going on out there. So I sort of
worry here that we are—the whole issue of cradle to grave, we talk
about the cradle because that is somewhat politically attractive,
but we don’t talk about the grave. So I am not sure I need a reac-
tion from you, but I feel very strongly about this, and I don’t view
it in a partisan way. Huge amount of investment here, ratepayers,
all sorts of things that people are counting on for some sort of a
solution.

I want to get your comments on—I assume you joined Deputy
Secretary Poneman in Paris. I looked at his statement. Obviously
we are all concerned about nuclear proliferation. What did you take
away from that conference that related to the whole issue of financ-
ing? I have already commended the President for what he is doing.
And President Sarkozy is looking for some sort of resources from
the International Monetary Fund, but what did you come away
with, the sort of bigger picture of financing?

You look at some of our European allies, they are way ahead of
the curve. And let me say parenthetically, you talk about vendors,
we have sort of a Buy America policy around here, but my constitu-
ents often tell me at town meetings, we don’t make a lot around
here. I know there is a notion that we have some great companies
that are involved, as Congressman Simpson has mentioned, but a
lot of the stuff that we are looking for, the components, actually we
don’t make anymore. We have a workforce that is aging. I guess
part of that conference focused on how we have a trained workforce
for the future for whatever we build.

What were some of your takeaways from Paris besides the secur-
ing of nuclear materials and smuggling and things which would ob-
viously have catastrophic consequences? But did you come away
with anything on the financing picture, what they are doing that
perhaps we could emulate, or are they struggling the same way we
are in terms of balancing risk of the companies, or even others that
you mentioned?

Mr. MILLER. The conference that you are referring to was an
international conference; it didn’t focus at all on the French or the
French experience. There were 65 countries represented from all
over the world. It was actually more focused on aspiring nuclear
countries than it was on countries such as France or Japan. There
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were several roundtables that discussed various aspects of nuclear
energy. The financing part focused much more on how countries
that are emerging that desire nuclear energy, how would they go
about financing their first purchases of nuclear energy. So the fi-
nancing focused on the World Bank, and it focused on those kinds
of instruments that such countries would use. It didn’t focus so
much on loan guarantees or the kind of thing that we are looking
at here in our country.

Another takeaway had to do with infrastructure. It is critically
important that these countries understand that buying a reactor
means also buying into the equivalent of a Nuclear Regulatory
Commission, buying into all of the infrastructure associated with
education of a workforce.

Mr. FRELINGHUYSEN. And disposal.

Mr. MILLER. And disposal. And disposal.

So I think a takeaway for me, I think, is many countries were
enthusiastic, some countries were quite enthusiastic, but other
countries I thought left with a little realism about what they would
be buying into if they were to become part of the nuclear energy
world.

Mr. FRELINGHUYSEN. I am excited about the potential of what we
could do in this country. I think we all are. I mean, that is non-
partisan, bipartisan, and I commend the administration. It just
takes so long to get anything done around here. I mean, it is not
just you, there is everything. The Nuclear Regulatory Commission,
you have got all sorts of standards that have to be met, obviously.
Those are important. But we are raising an expectation here, and
I worry about our ability to deliver when we see what is happening
in China with their progress—of course, they can do just about
anything they want because they seem to accelerate, but in reality
they will face disposal issues as well. They may be able to mod-
erate the populace in terms of their apprehensions because of the
nature of their government. But I appreciate your reaction to my
question. Thank you.

Thank you, Mr. Chairman.

Mr. PASTOR. I am just going to announce that probably at 3:45,
4 o’clock, we have three votes. So what I would like to do is not
keep you any longer for this series of votes, so we will try to get
as many questions and comments.

Mr. FATTAH. This is my last question or comment for the day.

Mr. PASTOR. Mr. Fattah.

Mr. FATTAH. I think the Ranking Member should understand
that I actually support, I think almost in total, his view about
Yucca Mountain, that there was a major investment, we had
agreed that is where the depository would be. I supported that in
every way. That needed to be demonstrated over my years here.

I am just saying that it is not a surprise that we are here at this
moment. There was an election contest in which this was a subject
matter, and which the winning candidate said that the country was
going to go into a different direction. So inasmuch as we are con-
cerned about policy, we are also concerned about the American
public not being cynical about the political process and how we go
about moving things forward.
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So even though I don’t agree that we should move away from
Yucca Mountain or that it would not have been the appropriate
place, I just wanted to put on the record that it is not by happen-
stance that we have arrived at this moment, that there is a process
that we all could see that led us to where we are right now. Thank
you.

Mr. PASTOR. Thank you.

In some of the comments and some of the questions from the
Members here, you probably got the sense there is some frustration
in terms of over the years we have been here, you have seen ad-
ministrations come, or you see Secretaries come in the same ad-
ministration, and priorities change, and sometimes very quickly.
And I will give you an example, the hydrogen fuel cell. A couple
years ago the hydrogen fuel cell was the mantra. And then we have
now a new administration, a new Secretary who said, well, I don’t
think we ought to go there, but yet we invested money, and people
invested time.

I ask that question because here we have seen changes come,
and sometimes very quickly, after we have spent a lot of money in
doing the research. As I looked at your budget, you have a broad
research agenda. When I looked at it, I said, wow, this is an ag-
gressive agenda. But then I began to wonder, are we investing a
lot into many things, and whether, knowing how things change,
that maybe this Secretary ought to concentrate on a few things so
that we can fund them for a period of time to make sure that the
money is used more effectively. And so I would ask you to talk
about your budget agenda in the context of my comments.

Mr. MILLER. Yes. Thank you.

So as I mentioned before, we went, in our country, from zero
funding in nuclear energy R&D where now we have a nice healthy
program of research. And my observation is the real competitive
advantage we have is our intellectual capability. The national lab-
oratories, the universities, small companies, we have some great
capability here in our country, and we need to galvanize that in nu-
clear energy.

So what we did in this budget is, first, there is one big compo-
nent that talks about reactor designs, and it is both near term, all
the way from loan guarantees through looking at reactor types that
aren’t that different, significantly different, but like the one that
was mentioned before that Mr. Gates is investing in, the Traveling
Wave Reactor. We have ideas at the laboratories that are some-
what like the idea he has. It is really important, I think, that that
portfolio of reactor designs include both near-term activities and
long-term activities where we engage this intellectual capability
that we have in this great country of ours.

And then on the other side we are talking about fuel cycle. We
are looking at opportunities to look at how can we use this used
fuel and get more uranium utilization out of this used fuel? What
are the ways in which we might be able to do that? And we have
some time owing to the safety of dry cask storage—we have some
time to look at that. And we are engaging some really smart people
to start thinking again about that.

And then in the middle, there are just so many things that cross.
Structural materials. The material problems we are having in some
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of our reactors owing to embrittlement is because we haven’t
stopped to basically understand the materials issues associated
with some of these reactors.

So we think we have thought this through very carefully of reac-
tor designs, fuel cycles, and cross-cutting technologies like struc-
tures, like fuels, that go across these so that we can position the
United States so that we won’t be here again looking back and say-
ing, well, the whole world is ahead of us. We should leapfrog this
world, And we have the capability of doing it. That is what our in-
vestment is intended to do.

Mr. PASTOR. Thank you.

Mike.

Mr. SiMPSON. Mr. Chairman, just a couple of things. The Blue
Ribbon Commission meets Thursday and Friday?

Mr. MILLER. Yes, sir.

Mr. SIMPSON. Is that open to the public; i.e., could I go?

Mr. MILLER. Let’s see, if I remember correctly, for the agenda, a
portion of the meeting is open to the public. But the agenda is on
the Federal Register, so it says which ones are public and what
part is public and what part is not.

Mr. SiMPsON. Okay. Thank you.

Has or will the administration submit legislation for amending
the Energy Policy Act of 20057 And will that include waste con-
fidence?

Mr. MILLER. Okay. When you first asked the question, I thought
you were referring to the part that dealt with NGNP.

Mr. SiMPSON. Well, that and the waste confidence issue.

Mr. MILLER. Okay. So on the legislation, as you know, Congress-
man, it deals with NGNP, has some verbiage in it that has kind
of been overtaken by events. We need to get together soon in the
administration to propose legislation that would correct some of
those issues.

I don’t know of any discussion about waste confidence and legis-
lation related to waste confidence. So that question kind of takes
me by surprise, and I would have to think about that.

Mr. SimpPsON. Well, take the message back that we need to legis-
late waste confidence. If we don’t, we are going to bring the nuclear
industry to a standstill, because if we don’t have a permanent geo-
logical repository, you can’t really say you have waste confidence.
And the NRC is going to say—I am afraid anyway.

Mr. MILLER. I understand.

Mr. SIMPSON. One other thing. The defense authorization bill re-
duced the GPP, the general plant project, limit from $10 million to
$5 million for NNSA labs in 2011. We supported a $10 million limit
in this committee because it actually gives more flexibility to the
labs to do some of the projects, and I have seen the results of it
out in Idaho with some of the things that they have done.

Do you support keeping the GPP limit at $10 million for the non-
NNSA labs?

Mr. MILLER. I do support that. And I believe Under Secretary
Koonin said a similar thing for the Office of Science lab.

Mr. SIMPSON. One last question. One of the very important pro-
grams that you are working on is the Light Water Reactor Sustain-
ability program. Talk about the importance of that, the importance
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to our energy future, and what we hope to gain of that. And what
are our 2011 goals for this program?

Mr. MILLER. First, if the existing fleet of 104 reactors, if the vast
majority of them, let’s say 100, have license extension for 60
years—which seems like it is going to happen, half of them already
have been approved by the Nuclear Regulatory Commission—then
in the year 2029, the first of those will go off line, their 60-year
life will be over, and the last one in 2050. So that is 20 percent
of our electricity that will go off line

Mr. SIMPSON. Of our green electricity.

Mr. MILLER [continuing]. And 70 percent of our green electricity
will go off line. Most proposals or most predictions of Gen III reac-
tor deployment and even small module reactor deployment, it will
be very difficult to make up that complete loss of the existing fleet.
And so we think it is in the country’s interest to participate with
industry on dealing with issues that the Nuclear Regulatory Com-
mission will ask—if they were to ask for a further extension, a fur-
ther license extension, up to, let’s say, 80 years.

And so there are aging issues, materials issues, issues related to
nondestructive evaluation. How would you, for example, use instru-
ments to go in a reactor, portions of a reactor, internals, to try to
assess in real time what is the behavior, how is it aging?

We think it is extremely important that the Federal Government
participate in this when it is sure that it is the more long-term
issues and the issues that go across reactor types, so that it is not
getting into private things or proprietary things, that kind of thing,
with industry. So we think the program is extremely important.

Mr. SiMPSON. Thank you. And thanks for the job you are doing.
I look forward to working with you on these important projects for
Idaho and for the country.

Mr. PASTOR. Rodney.

Mr. FRELINGHUYSEN. In terms of our R&D, how would you char-
acterize our position in terms of research on advanced nuclear con-
cepts? We talked in a previous hearing about some of the things
that are happening abroad and appear to be accelerating abroad.
Where are we? And how do we strengthen our position vis-a-vis
what others may be doing?

Mr. MILLER. We have some great ideas out there. I will just
throw one out at you. A former colleague of mine—I used to be on
the faculty at UC Berkeley—has an idea of using molten salt—that
is not a brand new idea, but his approach is using molten salt with
fuel elements that look like the fuel in NGNP. And it is a new con-
cept of a reactor that really has a tremendous amount of potential.
First, it could potentially use thorium as the fuel as opposed to
uranium, which would greatly extend our supplies of nuclear fuel.
Because it uses these tricell elements, it is probably going to get
very high burn-up, very high uranium utilization out of it, and you
can do it at higher temperatures, higher efficiency.

See, it is one of these ideas where it is a game changer, it is not
just an incremental change. And under advanced concepts, that is
the kind of thing we want to do is to look at real game changers,
bright new ideas.
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Mr. FRELINGHUYSEN. Are other countries looking at game chang-
ers as well? What do we know about other countries, what they are
doing? We give credit to our scientists, but——

Mr. MiLLER. I think, Congressman, we have been dealt a darn
good hand, and the reason is we just have some really creative peo-
ple, and we have the advantage or disadvantage, whichever way
you want to say, of those other countries being kind of locked into
decisions they have made. They have made long-term

Mr. FRELINGHUYSEN. We have made a few decisions we are
locked into as well.

Mr. MiLLER. That is true, but we do have some flexibility of some
new ideas in which we could deploy something new without nec-
essarily being constrained by having decided, for example, we are
going to deploy a large liquid metal reactor by year 20-whatever.
This flexibility we need to take advantage of, and advanced con-
cepts is going to help us do that.

Mr. FRELINGHUYSEN. It may not be fair to say this, but we fo-
cused a little bit last week on the migration of some of our best
minds abroad, I mean, literally establishing factories and techno-
logical centers, which I assume would be a critical mass for some
pretty smart people; in other words, people we might have actually
trained.

Mr. MILLER. In nuclear we are going to turn that around.

Mr. FRELINGHUYSEN. We are. You are giving us that vote of con-
fidence?

Mr. MILLER. Yes, sir.

Mr. FRELINGHUYSEN. Well, on that note, thank you very much,
Mr. Chairman. And that is for the record, too. Thank you.

Mr. PASTOR. What is interesting is that a couple of years ago we
went to China, and we went to one of their—I guess equivalent to
the lab in Beijing, and they were showing us the pebblebed reactor.
And all the young scientists—when I first went in, I said, we are
going to have a problem in the translation. That was my thought
in terms of-

Mr. FRELINGHUYSEN. Everybody speaks English.

Mr. PASTOR. Well, they spoke excellent English, and they are all
trained and graduated from wuniversities here in the United
States—MIT, Stanford, Berkeley. It was very interesting to see
how before they may have stayed here, and you would have found
them working in industry here or labs here or universities here,
but the migration now is that as we have trained them and edu-
cated them here, they have decided to go back to their home and
now are doing well in terms of—in this case in China. So it was
very interesting.

Mr. Secretary, thank you very much. I look forward to seeing you
again with the plan in hand.

Mr. MILLER. Yes, sir.

Mr. PASTOR. And don’t forget to tell the Blue Ribbon Commission
that all alternatives include Yucca.

Thank you very much for being here.

This hearing is adjourned.
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Sustaining a Nuclear Energy Research Agenda

Q1: The Department’s nuclear energy research and development has suffered as a result of shifting
agendas over the years. This has caused research and projects to make progress for a few years before
being abandoned. s there a way to gain some continuity in this research agenda so that taxpayer
investments are not wasted?

This budget request supports a broad research agenda. Does it risk spending too little funding in a lot of
areas instead of investing sufficiently in a few initiatives that would show results? Please explain.

This budget request includes a number of new or renewed research areas—e.g. the Modeling and
Simulation Hub, Small Modular Reactors, and Nuclear Energy Enabling Technologies, among others.
Are you confident these can be sustained over the near to mid-term and produce tangible results?
Please explain.

Al: We have worked to define a comprehensive nuclear energy research agenda that we believe
includes all the necessary elements to support technology advancement and make progress on important
and fundamental issues. The research plan we will be delivering to Congress details those elements
that we think will be important for many years to come, and we think the program organization is
sustainable for the foreseeable future. To ensure that these efforts provide tangible benefits, research
must be goal-oriented. The research plan has been developed with the end in mind to ensure that the
linkage between research and solution is clear.

While the research agenda is broad, we think that the funding requested for each program is sufficient
to accomplish specific, important goals. Each of the programs is tied to some short-term or long-term
need to support nuclear energy's future.

Yes, we are confident that these programs can make progress and will certainly produce tangible
results.
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Overall Role of Industry in Nuclear Power

Q2: There are competing views on the role of the federal government in advancing nuclear power.
There is an argument that the government should incur the early risk and make sizable up-front
investments in reactor research and development, design, and demonstration. The counterargument is
that industry needs to have skin in the game early in a project since industry will be the beneficiary of
taxpayer investments. Currently, many projects are cost-shared with industry as required by law.

How would you explain the proper role of the Department in supporting research and development;
design; licensing; demonstrations; and the deployment of nuclear reactors?

A2: The respective roles between federal government and industry will depend on a number of factors
including technical maturity, economics, time horizon and policy considerations. Generally speaking,
industry has sufficient capability and financial motivation to develop and deploy technologies that will
provide a competitive edge or produce a tangible near-term return on invest at an acceptable level of
risk. An appropriate role for federal government is research in longer-term or higher risk areas that
have the potential for significant public benefit. This could include R&D related to reactor
technologies or innovative concepts that industry can not pursue. However, as a primary beneficiary of
R&D results, the private sector should share in the costs associated with conduct of that R&D.
Appropriate interface and coordination is needed on the research and development process between
government research agencies, regulators to the degree appropriate, technology vendors and end-users
to assure that the technologies ultimately satisfy performance, economic and public policy goals.
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[ndustry Involvement in Research Agenda Planning

Q3: The Department’s new ARPA-E program has involved industry at a very early stage in developing
its program plans. Industry, not the federal government, will ultimately move technologies toward
commercialization. How would you describe the industry role in nuclear energy research and
development planning?

A3: Commercial deployment of nuclear power will be done by industry. Private sector vendors will
market the technology and private scctor entities will be the end-users. Our research program
acknowledges the crucial role that industry will play in the successful deployment and long-term
operation of reactor technologies. Input from industry is encouraged at the front end of the
development process to gain perspectives and inform our planned activities, resource allocations and
priorities. Industry input can include technology development needs and priorities, application
requirements and perspectives on scale up. In addition to industry, our program will continue to engage
universities and other stakeholders as well as regulators if appropriate to seek and understand their
perspectives. We anticipate that this broad engagement will also help to spur innovation and improve
U.S. competitiveness in the global marketplace.
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Nuclear Energy Strategic Plan

Q4: The Committee directed the Department to submit a strategic plan for its nuclear energy research
and development programs but it has not received it. When can the Committee expect to see the plan?
What are the priorities within the plan?

How does the strategy balance investing in nearer-term deployment, like small modular reactors, and
longer-term research?

A4: The Nuclear Energy Research & Development Roadmap was delivered to Congress the week of
April 12, 2010. The roadmap contains a number of priorities, which include extending the lifetime and
improving the performance of the existing nuclear reactor fleet, develop improvements in the
affordability of new reactors, developing a sustainable fuel cycle, and understanding and minimizing
proliferation risk. There is a balance in the roadmap between near-term and longer-term elements to
restart the domestic nuclear industry now, train the workers of tomorrow, and provide the technological
breakthroughs needed for the future.



40

Nuclear Energy Spending at Universities

Q5: The fiscal year 2011 budget request states that up to 50% of funding will support university
research. Does this 50% goal apply to all research activities or a subset of activities in the Office of
Nuclear Energy?

How much funding did your office provide to universities, from all Nuclear Energy accounts, during
fiscal year 2009 and what is your estimate for fiscal year 20107

Do vou use a peer-review process to determine university swards, similar to what the National Science
Foundation uses? If not, why not?

AS5: The Office of Nuclear Energy (NE) University Program (NEUP) consists of a variety of efforts
which provide funds to universities. A small fraction of the university activity is directly funded to
support programs. The large majority of the funds are competitively awarded and peer reviewed. In
FY 2009, NE invested over $87 million to support universities through the NEUP, The following table
describes NE's FY 2009 and 2010 university investments. As noted in the table, NE plans to invest
over $79 million of its appropriation to fund universities in FY 2010, Likewise in FY 2011, NE plans to

{H

continue to support universities up to 20 percent (not the 50 percent mentioned in the question) of its
R&D budget to support R&D, reactor upgrades, and laboratory equipment at universities.

NE University Program (20% R&D | $70,700,000 | NE University Program (up to 20% | $55,268.000
Contribution) R&D Contribution)

Research Reactor Infrastructure 36,146,600 | Research Reactor Infrastructure $10,000,000
Direct Programmatic  University | $10,258,000 | Direct Programmatic  University | $14,142.838
Support {Generation 1V Nuclear Support {Generation IV Nuclear

Energy, Muclear Hydrogen Energy, Fuel Cyele Research &

Initiative, Fuel Cyele Research & Development)

Development)

The NEUP R&D Program uses a two-stage peer review process similar to the National Science
Foundation (NSF) to judge both the relevancy and technical quality of submitted proposals. The first
stage, which is not utilized by the NSF, is based on a pre-application submission which reviews
proposals for program relevancy to NE’s mission. Proposals that meet relevancy requirements are
forwarded to a second stage which includes a semi-blind, peer-review procedure to determine the
overall technical capabilities of the proposal including budget, research team, and university
infrastructure. Full proposals are reviewed by at least three peers independently. Ranked summary
scores and review comments are submitted to the selection board consisting of Federal Program
Managers and Laboratory Divectors (The NSF does not use independent reviewers to review and rank
proposals; they typically use one peer panel to review all proposals).

After the peer review is completed, a final combined score for each proposal inciudes the relevancy
score and the peer review technical score. The selection board provides a list of recommended projects
based upon the final scores and availability of funding within each technical work scope area within NE
programs. The recommended fist of proposals is evaluated for geographic distribution, participation of
minority institutions, and other balancing criteria. Lastly, the NE selection official reviews the
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recommended list of proposals and provides final approval.

The NEUP peer review process is different than NSF in that NE, as a mission agency, must first be
assured that the proposed university research fits with the programmatic needs of NE (first stage of
review mentioned above). NSF does not have this restriction. Second of all, the NEUP university
community is relatively small, but with very distinct research needs in specialized areas. Hence, peer
reviews of full proposals must be individuaily requested of specialists from around the country (second
stage mentioned above). The large number of over 40,000 proposals that NSF receives allows them to
convene panels of experts at one location to review proposals as a group. The added advantage of the
NEUP individual reviewer process is that anonymity of reviewers and principal investigators during the
semi blind process can be maintained to eliminate bias. This is especially important because of the
small relative number of university nuclear energy researchers.

Note that NE also funds university undergraduate scholarships and graduate-level fellowships in
nuclear science and engineering fields via the Integrated University Program (IUP) in coordination with
the Nuclear Regulatory Commission and the National Nuclear Security Administration. In FY 2009 and
2010, NE was provided $5 million to support IUP activities. However, in FY 2011, NE is terminating
the [UP but will consolidate its activities as part of the REgaining Our ENERGY Science and
Engineering Edge (RE-ENERGYSE) Initiative announced by the President in April 2009. RE-
ENERGYSE is a joint initiative by the Department of Energy and the NSF that will inspire tens of
thousands of American students to pursue careers in science, engineering, and entrepreneurship related
to clean energy and empower young men and women to invent and commercialize advanced energy
technologies that will enable sustained energy supply from nuclear, solar, wind, and other renewable
energy sources, high-efficiency deployment of power across “smart grids,” and carbon neutral
commercial and residential buildings.
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RE-ENERGYSE and Nuclear Education

Q6: The Committee has supported the Integrated University Program in recent years to provide
scholarship and fellowship grants in nuclear science and engineering at $5 million per year. The fiscal
year 2011 request proposes no funding for the Integrated University Program but requests $5 million
for RE-ENERGYSE, which also provides scholarships and fellowships. What is the difference, other
than in name, between these two programs?

A6: Through FY 2010, support for research and development as well as fellowships to universities has
been accomplished through the Integrated University Program (IUP), an effort localized to the Office of
Nuclear Energy (NE). The RE-ENERGYSE initiative, a joint initiative by the Department of Energy
and the National Science Foundation (NSF) to inspire tens of thousands of American students to pursue
careers in science, engineering, and entrepreneurship related to clean energy, is the new program under
which NE will continue to support university fellowships and scholarships in FY 2011, The RE-
ENERGYSE initiative is different from the NE [UP effort in that it is a comprehensive education
initiative that includes energy education efforts not only through NE, but through the Office of Energy
Efficiency & Renewable Energy, and the NSF. Because of this comprehensiveness, the RE-
ENERGYSE initiative will provide greater visibility and support to energy education than the NE TUP.
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Support for Licensing

Q7: Fiscal year 2010 completed the government’s contribution to the Nuclear Power 2010 initiative.
The Department has explained and justified the Nuclear Power 2010 program as supporting those who
pioneer regulatory procedures for Early Site Licensing and combined Construction and Operating
Licensing. Was this effort successful?

Are there any follow-up efforts that will be required?

A7: No, there are no follow up actions for the Nuclear Power 2010 program. The program was
established to help demonstrate the revised and untested nuclear regulatory process and has achieved its
intended purpose. It will be brought to closure by the end of FY 2010.

Between 2002 and 2007, the Department supported three industry cost-shared Early Site Permit
demonstration projects that culminated with the Nuclear Regulatory Commission (NRC) approval of
sites for new nuclear plants at Dominion Energy’s North Anna site near Mineral Virginia; Exelon’s
Clinton site near Clinton, Tllinois and Entergy’s Grand Gulf site near Port Gibson, Mississippi. As a
result of these projects, industry guidance was developed and implemented. These projects also
generated lessons learned that have been recently factored into revised industry guidance for new early
site permit requests.

The Nuclear Power 2010 program also supported industry cost-shared projects focused on development
and NRC review of Combined Construction and Operating Licenses (COLs) and the design
certification for two advanced reactor technologies. These COL applications may serve as the
reference applications for other power company applications for the two specified reactor technologies.
The specific projects were with Dominion Energy for a license to build and operate the General Electric
Economic Simplified Boiling Water Reactor at the North Anna site and with the NuStart Energy
Development consortium to build and operate the Westinghouse AP1000 reactor at Southern
Company’s Vogtle site in Georgia. These efforts helped demonstrate the new NRC design-centered
approach. Currently, 14 power companies have 17 COL applications submitted and under NRC review.
These applications represent 26 new nuclear units.
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Coordination with the Office of Science

Q8: From modeling and simulation to material science there are areas where the Office of Science
could work with the Office of Nuclear Energy (NE) on research challenges. Please describe the NE
projects and research areas that are coordinated with the Office of Science (SC).

A8: The Office of Nuclear Energy (NE) actively collaborates with the Office of Science (SC) to
enhance its research and development (R&D) resources. In the case of modeling and simulation, NE
was able to take advantage of the SC-funded Jaguar supercomputer at Oak Ridge National Laboratory
to simulate the neutronics of a full fast reactor core. The simulation was run on over 140,000
processors and was named a finalist for the prestigious 2009 Gordon Bell Prize at the 2009 SC
conference. In addition to the use of computers, NE is also utilizing SC and NNSA-developed
software, including tools such as iMesh and CublT for mesh generation; MOAB, Common Component
Architecture and Sierra for interoperability frameworks; and Visit for visualization.

In materials development, NE is building off scientific advances and related technologies developed by
SC. This includes oxide dispersion strengthened steels, nano-engineered steels, and friction stir
welding. Many of the material models that are being developed to support NE advanced modeling and
simulation were first developed using NNSA and SC experimental capabilities. NE also depends on
many SC facilities for experimentation and examination, including the Advanced Photon Source, High
Flux Isotope Reactor, and state-of-the-art materials properties testing and high resolution
characterization equipment. The award of three SC Energy Frontier Research Centers in the area of
irradiated material performance is another example of coordination between the two offices. NE and
SC have also collaborated on workshops to ensure that research is well-focused and designed for
results.
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Forecast Size of Nuclear Reactor Fleet

Q9: For all the investments we are making in nuclear research and financial support to the nuclear
industry, how many new reactors will we see, and will those replace aging reactors so the size of our
fleet stays constant, or will the size of our fleet grow?

Given this forecast for our future reactor fleet, how much spent fuel will they generate annually after
the year 2010?

A9: The size and technology mix in any future nuclear fleet will be determined solely by industry.
There are many parameters that factor into any consideration of future nuclear deployment levels,
including fleet size and composition, capital cost, uranium resource requirements, used nuclear fuel
inventories and radioactive waste. Any analyses must consider a number of factors and assumptions
relative to the timeline for insertion of new technologies, life extension of the existing fleet, U.S.
energy demand and the contribution from other energy sectors (renewables, energy efficiency, clean
coal, etc.). Currently there are 17 applications under review at NRC, which cover 26 new reactors. The
schedules for review and deployment of these reactors are uncertain. New nuclear power plant
schedules are uncertain largely because the need for power in many areas of the country and the cost of
reactors relative to other sources of generation (e.g., natural gas) is in flux.
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Cost Competitiveness of Nuclear Energy

Q10: The capital construction costs of large Light Water Reactors, along with a host of uncertainties
ranging from politics to licensing, make nuclear power relatively expensive when compared to coal and
renewable energy generation. What are the key research and development activities in the Office of
Nuclear Energy that will contribute to making nuclear power more cost competitive?

A10: Currently, the capital costs of all new nuclear power plants are the most significant contributor to
the unit cost of electricity produced. However, once nuclear plants are licensed and operating, the
production costs are quite favorable.

Reducing capital cost is a key area of focus for Nuclear Energy’s research program. We are
approaching this on a number of fronts. Capital costs are directly tied to commodity costs, and many
commodity prices have risen appreciably. The use of smaller, simpler components and improved
materials can reduce commodity costs. While all plant designs must be robust, safe and reliable, there
is a significant level of conservatism that is incorporated into nuclear plants to account for uncertainty.
Our research program, including improved nuclear data and the use of advanced computing, modeling
and simulation provides an opportunity to reduce or eliminate the unnecessary conservatism that
increases capital costs, without sacrificing safety, reliability or performance. Research on modular
reactor concepts and long-lived cores could lead fo reduced fabrication and construction costs or
provide options to new customers looking to avoid the upfront financial outlays associated with large
monolithic plant designs.
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Reactor Concepts Research, Development and Deployment

Q11: The fiscal year 2011 budget request includes $199 million for a newly focused Reactor Concepts
Research, Development and Deployment program. Please explain why you have built this new program
and why you have stepped away from the Generation IV Nuclear Energy Systems Research and
Development.

Al1: The proposed Reactor Concepts Research, Development and Demonstration (RD&D) program
consolidates previous Generation 1V Nuclear Energy Systems activities with the development of other
reactor concepts in a single budget element. This was done as part of a larger effort to improve the
management and efficiency of our nuclear research activities. For similar reasons, we are reorganizing
the Office of Nuclear Energy to consolidate reactor technology activities under a single Deputy
Assistant Secretary.

We have not stepped away from the activities formerly included under the Generation {V Nuclear
Energy Systems budget element and continue our international collaboration activities as part of the
Generation 1V International Forum (GIF). The Reactor Concepts RD&D program will allow us to
better coordinate and effectively integrate our research activities associated with the Next Generation
Nuclear Plant Demonstration, Small Modular Reactors, Advanced Reactor Concepts and Light Water
Reactor Sustainability programs.
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Nuclear Energy Enabling Technologies

Q12: The fiscal year 2011 budget request includes $99 million for a new Nuclear Energy Enabling
Technologies program. This program would advance new concepts and solutions to a variety of
challenges in nuclear energy technology. It will use open competition to solicit the best capabilities in
the country to solve these challenges. Since this a new program, what is the expected timing in terms of
developing a solicitation, selecting, and awarding funds for the portion that would be competitively
awarded?

A12: The new Nuclear Energy Enabling Technologies (NEET) program includes two sub-programs
that will have competitive solicitations: the Crosscutting Technology Development program and the
Transformative Nuclear Concepts Research and Development program.

The Crosscutting Technology Development program includes development of advanced materials,
research on innovative nuclear manufacturing methods, new sensor technologies for monitoring
material and equipment conditions in existing reactors, and creative approaches to further reduce
proliferation risks. The program plans to initiate competitively selected high-potential research and
development (R&D) activities with universities, industry, and laboratories in some or all of these areas.
Some specific areas where competition is envisioned are in hybrid gas metal arc and laser welding;
automated non-destructive examination techniques such as digital radiography and phased array
ultrasonic; steel concrete composite structures; and prefabricated modular rebar assemblies among
other topics.

The Transformative Nuclear Concepts Research and Development program plans to support, via an
open, competitive solicitation process, investigator-initiated projects that relate to any aspect of nuclear
energy generation——reactor and power conversion technologies, enrichment, fuels and fuel
management, waste disposal, nonproliferation, and so forth-—ensuring that good ideas have sufficient
outlet for exploration.

The Department of Energy plans to hold a NEET workshop in mid July 2010 to gather stakeholder’s
input on the crosscutting and transformative research and development. Based on the workshop resuits,
the NEET program will develop its soficitations, work scopes, and schedule for FY 2011 R&D awards.
The goal is to issue the competitive solicitations early in the fiscal year, pending appropriation; make
project selections in the late fall 2010; and target completion of award negotiations for mid-February
2011,
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Progress on the Next-Generation Nuclear Plant

Q13: The Committee has strongly supported the Next-Generation Nuclear Plant (NGNP). NGNP holds
tremendous potential in providing process heat for industry and, by extension, reducing the carbon
emissions of industry. We asked for a detailed plan for the NGNP. This was to be delivered within 90
days of enactment, which would have been late January. When can the Subcommittee expect the
Department to submit the plan?

Will the project execution plan provide a detailed strategy for the NGNP project’s licensing and
completion schedule?

In your best estimation, what do you think the out-year funding requirements will be, and are we on
track to meet the 2021 completion date? If not, what needs to be done to stay on cost and on schedule?
Unlike many electricity producing reactors, the NGNP will be tailored to the needs of a variety of
industrial sectors. There are concerns that the implementation plan for NGNP is not sufficiently
including the industrial sectors most likely to use the reactor. Is this true?

A13: The NGNP Report to Congress was transmitted on April 5, 2010, The NGNP Report to Congress
describes the licensing strategy and schedule for NGNP. As described in the Report to Congress, our
cost estimates are based on pre-conceptual design. A better estimate will be available after conceptual
design has been completed. Industry has been a partner and industry users are represented in the NGNP
Alliance. DOE has worked with industry to examine the market for gas-cooled reactors and assess end-
user needs and interface requirements for the reactor. Industry will continue to be a critical cost-share
partner if the NGNP Project is approved for Phase 2 activities.
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Funding Opportunity Announcement

Ql4; A $40 million Funding Opportunity Announcement (FOA) was announced a few months ago
dealing with the development of NGNP designs. Two companies were recently selected. Does this
FOA function as a down-select of companies likely to build the demonstration reactor?

Congress provided $169 million for NGNP in fiscal year 2010, does the execution of this FOA slow
other work on NGNP?

Al4: Awards for the current conceptual design FOA do not constitute a down-select and do not limit
the companies or the designs that can be offered in any future offerings by the Department of Energy
for the Next Generation Nuclear Plant.

Design detail is needed to reach finality on R&D and in licensing. The awards for conceptual design do
not slow down other NGNP work, and in fact, enhance our ability to conduct essential R&D and
licensing activities.
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Modeling and Simulation Hub

Q15: The fiscal year 2011 budget request includes $24 million for the Modeling and Simulation Hub.
This Hub will provide a varicty of user access to models and simulations to test reactor concepts and
performance. The Committee provided $22 million in fiscal year 2010. The Funding Opportunity
Announcement (FOA) for the Hub closed on March 18th. When do you expect to make a selection?

The FOA describes the Hub in general terms, suggesting the actual shape of the Hub is not clear. Can
you provide some clarity on the hub?

A15: The FOA for the Office of Nuclear Energy Modeling and Simulation Hub closed on March 8,
2010. The selection is expected to be announced in late May or early June. A team of outside technical
experts and a federal merit review panel are reviewing the applications. They provided initial
recommendations to the source selection official in late March, and site visits are occurring in April.

The FOA for the NE Modeling and Simulation Hub states: “The mission focus of the Hub is to apply
existing and/or newly developed modeling and simulation capabilities to create a user environment that
allows engineers to simulate an operating reactor, as chosen by the applicant that will act as a “virtual
model” of that reactor.” The “virtual reactor” will be used to address current generation Nuclear
Energy technology issues such as fuel performance and reactor vessel and internals integrity.

The applicants to the FOA were asked to identify a specific physical reactor that would be the focus of
the “virtual reactor;” the specific approach to building the “virtual model;” and the team of industry,
university and national laboratory researchers who would be involved. The outside technical reviewers
and the merit review panel are reviewing the applications according to the criteria described in the
FOA.
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Safety and Extending the Life of Current Reactors

QI6: Many operating reactors are in the process of extending the licenses to operate another 20 to 30
years. You have requested $26 million for Light Water Reactor (LWR) Sustainability, an increase of
$16 million from fiscal year 2010. I commend you for recognizing the importance of this program, as it
will help us develop much needed data to support the license extensions for the existing fleet of
LWRs. And given the capital costs of building new nuclear plants, it seems to be a very good retum on
investment to extend the life of these reactors.

The budget documents describe the increase as “expanding the experimental suite across all research
pathways.” Please provide the specific pathways you propose to research.

What specific aspects of aging LWRs are guiding your research?

Al16: The Light Water Reactor Sustainability Program has at its core five research pathways: (1)
Nuclear Materials Aging and Degradation; (2) Advanced LWR Nuclear Fuel Development; (3)
Advanced Instrumentation, Information and Control Systems Technologies; (4) Risk-Informed Safety
Margin Characterization; and (5) Efficiency Improvement.

There were several areas of specific concern in the aging of LW Rs that are guiding our research and led
to the development of the five research pathways. A primary concern is that the aging and degradation
of LWR systems, structures and components, such as reactor pressure vessel, core internals, concrete,
cables and buried pipes, may impact the plant safety and performance in the future. There are also
formidable fuel performance issues and failures still confronting the operating plants. Another area of
specific concern is that analog instrumentation and control systems have become obsolete. In addition,
significant licensing challenges are confronting life extension with aging plants. The vintage modeling
and simulation tools developed in 1980’s for reactor systems safety need to be modernized to better
support aging components. Finally, plant cooling water issues have been impacting plant performance.
Technologies to enable extended and ultra-high power uprates have the potential to add significant
additional generating capacity to the existing fleet.
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Small Modular Reactors

Q.17: There are a number of designs for Small Modular Reactors (SMR)—e.g. high-pressure light-
water, sodium or lead cooled, and high-temperature gas-cooled, among others. The fiscal year 2011
request includes $39 million for SMR rescarch and development. This proposed program would select
and support two research designs for a cost-share on design activities. In the Committee’s experience,
this is the sort of program that will be a multi-year commitment. How many years will this program run
and what will be the out-year funding commitment?

This program is dedicated to design activities. Do you envision the program evolving into a
demonstration program, like the Next Generation Nuclear Plant, or a licensing partnership, like the NP
2010 program?

A.17: This is not a demonstration program or project. The SMR program funding will be used to
support research and development of a range of SMR designs as well as limited cost-share partnership
funding with selected SMR vendors with a view toward design certification.

DOE is conducting an SMR Workshop on June 29-30, 2010, that will be used to obtain information
from SMR vendors and suppliers, potential utility customers, national laboratories, universities, NRC,
and interested stakeholders on priorities, activities and projects that will inform our SMR strategy. As
noted in the Budget, the Administration will evaluate potential priorities in the context of the
appropriate Federal role to identify the most cost-effective, efficient, and appropriate mechanisms to
support further development.
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Advanced Reactor Concepts

Q.18: The budget request for Advanced Reactor Concepts, formerly Generation IV energy systems, is
$22.1 million. The requested program expands beyond the six reactor designs in international Gen IV to
explore more advanced concepts. How would you divide the resources between Gen [V concepts and
longer-term advanced reactor concepts?

What is the Department’s current view on Generation IV technologies, which have received a
significant investment of taxpayer dollars in recent years?

A.18: The current U.S. focus addresses the technical barriers for a range of reactor designs that offer
long-term benefits to proliferation resistance, safety and economics. This approach will continue to
leverage international collaboration through the Gen IV International Forum (GIF) as well as other
bilateral or multilateral international collaborations.

The Advanced Reactor Concepts R&D program is broadened to consider truly innovative reactor
concepts and technology features. New ideas for advanced reactor concepts that include innovative
features and/or significant performance benefits will be encouraged; and concept development studies
will be conducted to assess the system performance and R&D needs of new concepts.

For example, key research on the fluoride-cooled high-temperature reactors will be evaluated in
FY2011. This molten salt cooled concept has favorable performance attributes and investigations and
trade studies of this reactor concept are a logical leverage of extensive U.S. investment and progress in
graphite fueled high temperature reactors. Longer-term R&D for all reactor concepts is difficult to
project, but DOE and its national laboratories will prioritize these projects on an annual basis consistent
with budgets. Priority strategies will focus on obtaining leverage from international collaborations and
R&D on innovative technologies that benefit many reactor concepts.

Overall, DOE views its investment in Gen IV technologies as a reasonable and appropriate expenditure
of time and resources to advance reactor technologies that offer enhanced safety, performance,
operations, and proliferation resistance attributes over Gen [l technologies. This is a balanced and
leveraged investment between DOE, its national laboratories, industry, universities and international
partners.
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Fuel Cycle Research and Development

Q19: The fiscal year 2011 request states the fuel cycle research and development program is shifting
toward longer-term solutions to the back-end of the fuel cycle. More specifically, how is the fiscal year
2011 request in this area different from prior years in terms of emphases and specific activities? Which
programs or activities from fiscal year 2010 would no longer be continued in fiscal year 2011?

Al19: Because near-term implementation is no longer the focus of the Fuel Cycle Research and
Development (FCR&D) program, future emphases will be on long-term, goal-oriented, science-based
R&D activities. The fiscal year 2011 budget request includes $201 million for FCR&D to research
technologies for future fuel cycle management strategies. Specifically, the program will conduct R&D
related to three potential long-term fuel cycle scenarios—once-through, modified open, and full
recycle—to provide future decision makers with information to make decisions on how best to manage
used fuel. This will also enable safe, secure, economic, and sustainable use of nuclear energy while
minimizing proliferation risks.

The full recycle fuel cycle has been the focus of the FCR&D program to date and the once-through fuel
cycle is the current practice in the United States. The modified open cycle constitutes a range of
technology options in between once-through and full recycle. The modified open cycle has not been
studied in as much depth and that is why it is being introduced as a new focus area in fiscal year 2011.

The transition away from the domestic component of the Global Nuclear Energy Partnership began in
fiscal year 2009 and will be completed in fiscal year 2010. Fiscal year 2010 activities that will not be
continued in 2011 include: (1) Coupled End-To-End demonstration project—a separations processing
demonstration for potential short-term implementation, and (2) Prototypic irradiation efforts for
supporting a fast reactor demonstration in the advanced fuels R&D area. In addition, activities in the
Systems Analysis area will be redirected to significantly focus its efforts to support development of
credible implementation plans that can achieve major new nuclear energy contributions to the U.S.
economy by mid-century.
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Proliferation Concerns and the Fuel Cycle

Q20: The fiscal year 2011 request for the Office of Nuclear Energy, as well as the review by the Blue
Ribbon Commission, will be looking at a broad spectrum of technology options dealing with the back-
end of the fuel cycle, including reprocessing/recycling. These technologies pose a variety of
nonproliferation concerns that will need to be addressed. How will you be addressing these
proliferation concerns as you conduct this research agenda?

How does the Department work with the Nuclear Regulatory Commission to identify and manage
proliferation concerns? Are there ways to strengthen this process?

A20: The budget request includes $7.8 million for Material Protection, Accountancy, and Controls for
Transmutation within Fuel Cycle Research and Development. This will continue the work started in
fiscal year 2010 to develop technologies and analysis tools to enable next generation nuclear materials
management for future U.S. nuclear fuel cycles to prevent diversion or misuse, thereby, reducing
proliferation risks and enhancing confidence and acceptance of nuclear energy.

The Office of Nuclear Energy is working closely with the Nuclear Regulatory Commission (NRC) on
identifying and addressing special nuclear material safeguards issues pertaining to advanced fuel
cycles. Under an interagency agreement that was initiated in August 2007, the Office of Nuclear
Energy has been providing the NRC with about $800.000 per year to fund NRC technical staff labor
and travel costs in order for the NRC to maintain its technical expertise in safety and safeguards
pertaining to advanced fuel cycle technologies and facilities. For example, in December 2009, NRC
technical staff visited Japan to conduct technical discussions with the pertinent regulatory agencies and
operators of the Rokkasho and Tokai reprocessing plants in the area of material control and accounting
of special nuclear material and safety/risk assessment.

In addition, DOE staff and NRC staff continue to exchange technical information in the area of
safeguards for reprocessing/recycling facilities. For example, over the past few years, DOE has kept
the NRC staff engaged in evaluating the attractiveness of special nuclear material that may be
associated with a reprocessing/recycling facility. Such interactions related to identification and
management of proliferation concerns will continue as DOE continues its research and development
activities in advanced fuel cycles and the NRC considers its regulatory framework for
reprocessing/recycling facilities.
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Expanded Used Nuclear Fuel Disposition Program

Q21: The fiscal year 2011 request includes $45 million, $36 million above fiscal year 2010, for the
Used Nuclear Fuel Disposition program. This expanded program has a long list of activities ranging
from informing the Blue Ribbon Commission, to modeling, to evaluating canisters, among many other
activities. Please provide a detailed break-out of how the fiscal year 2011 request would be spent by
activity.

A21: The following table provides a preliminary conceptual outline of activities and associated funding
for the Used Fuel Disposition Program in fiscal year 2011 as conceived in the budget request.

Activity Estimated
Cost ($M)

Science Programs transferred from RW to NE, such as: 12

Infiltration and soil processes

Contaminant transport in unsaturated media

Thermal/hydrologic/mechanical/chemical studies

Thermal load management studies

Waste form degradation

Engineered material performance

Contaminant transport in saturated media

Regional geology/tectonic hazard assessment

System-level performance assessment analysis

Criticality analysis

Regulatory analysis

University research related to Used Fuel Disposition 9

RW Science Program closeout costs, such as: 8

Maintaining license application baseline information

Archiving historical information

Site management activities

Material management at offsite locations

Lessons learned

Disposal evaluations and experiments, such as: 8

Evaluations of potential disposal environments

Evaluations of natural disposal system analogs

Evaluations of engineered barrier system concepts

Models to evaluate generic disposal systems

Experimental programs - Disposal

Storage and transportation evaluations and experiments, such as: | 6

Evaluations of storage system options

Advanced concepts for security

Investigate advanced transportation concepts

Experimental programs - Storage

External interactions and collaborations, such as: ]

Responses to requests from Blue Ribbon Commission

Interface with other agencies and industry

Interface with foreign organizations

Used Fuel Disposition Campaign Management !

Total 45
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The Economics of Recycling/Reprocessing

Q22: Current technologies for recycling and reprocessing pose proliferation concerns and the
economics do not make sense. The costs of constructing reprocessing or recycling outweigh any
benefits based on forecasted uranium prices. In short, fabricating new fuel is considerably cheaper than
recycling and reprocessing. Exploring advanced technologies that could address proliferation concerns
and be economical seems worthwhile. Will you be conducting research with or without considering the
costs of the prospective technology?

A22: We believe that researching advanced fuel cycle technologies is worthwhile and, in so doing, we
will include consideration of, among other things, economics, proliferation resistance and physical
protection.
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Once-through. Closed Full Recycle, and Modified Open Fuel Cycles

Q23: The fiscal year 2011 budget request for Fuel Cycle Research and Development proposed a broad
look at the back-end of the nuclear fuel cycle. This means the Department will be looking at once-
through open, closed full-recycle, and modified open cycle technologies. Will you be applying the
same emphasis to these three areas?

« If not, how will you be emphasizing your research among the three areas?
» Doesn’t this risk not accomplishing anything in the pursuit of everything?

A23: The full recycle fuel cycle has been the focus of the Fuel Cycle Research and Development
(FCR&D) program to date and the once-through fuel cycle is the current practice in the United States.
The modified open cycle has not been studied in as much depth and that is why it is being introduced as
a new focus area in fiscal year 2011. Although the emphases vary among these three approaches, we
have developed focused research priorities for each approach.

For the once-through approach, research emphasis would include the development of fuels for use in
the present and Generation I+ reactors that would increase the efficient use of uranium resources and
reduce the amount of used fuel for direct disposal. Under the modified open cycle approach, limited
separations and fuel processing technologies could be applied to the used fuel to create fuels that enable
the extraction of much more energy from the same mass of material. Research in this area will focus on
the investigation of fuel forms, reactors, and fuel/waste management approaches that could
dramatically increase the utilization of fuel resources and reduce the quantity of long-lived radiotoxic
elements in the used fuel to be disposed. Technologies will be considered that require at most limited
separation steps and minimize proliferation risks. Research emphasis for the full recycle approach
would focus on developing techniques that will enable specific chemical elements to be repeatedly
recycled and develop a cost-effective and low-proliferation-risk approach that could decrease the long-
term challenges posed by the waste, while concurrently reduce uncertainties associated with its
disposal.

By gathering key science and technology underpinnings for all three approaches, the Department will
be positioned to provide critical information to decision-makers for future fuel cycle decisions.
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Modified Open Fuel Cycle Research

Q24: The challenges of the open and closed fuel cycle are well known. Open cycle generates the waste
problem and inefficient energy usage we have today. A closed fuel cycle is expensive, poses
proliferation risks, and requires additional technology and material development. The fiscal year 2011
request has expressed growing interest in a modified open fuel cycle. Could you share with the
Committee what such a direction would look like in terms of the technologies deployed?

« How significantly could a modified open cycle reduce the waste stream and proliferation concerns
compared with our current open cycle?

+ What waste and proliferation advantages does a modified open fuel cycle have compared to a closed
fuel cycle?

A24: Under modified open cycle, limited separations and fuel processing technologies would be
applied to the used fuel. The objective is to create fuels that enable the extraction of much more energy
from the same mass of material, while at the same time accomplishing waste management goals.
Examples include using high temperature gas reactors and liquid metal or molten salt cooled reactors.
Some reactors can operate at much higher thermal temperatures and may achieve significantly higher
energy generating efficiencies. Since less fuel materials were used per unit of clectricity generated, less
fission products (wastes) were generated.

Modified open cycle has the potential to reduce the total quantity of waste compared with the current
open and closed fuel cycles. Spent fuel is discarded after further fuel reuse is no longer desirable
and/or possible. Modified open cycle has the potential to reduce the proliferation risk since it only
requires fuel modification and/or treatment. Modified open fuel cycle options using fast spectrum
reactors can consume the actinides generated from non-fissioning neutron absorptions, More efficient
consumption of fuel will leave less U-235 and Pu-239 in the spent fuel. Thus, the fuel becomes less
attractive from a proliferation perspective.
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Nuclear Infrastructure

Q25: In recent years, this Subcommittee has supported increased investments to sustain and, | hope,
revitalize our nuclear research and development capabilities. And, the Office of Nuclear Energy’s (NE)
research and development (R&D) budget, as a whole, has received a rather significant make-over, both
in structure and substance. The request includes a couple of new initiatives, such as the Small Modular
Reactor program, that would seem to add to the overall R&D effort and increase the demands on
infrastructure.

The fiscal year 2011 request for Idaho National Laboratory (INL) Infrastructure is $163.4 million, $10
million less than the fiscal year 2010 enacted level.

Does this request fully support upgrades to the scientific and testing capabilities at INL that may be
needed to implement this expansion to the NE program?

A25: The Fiscal Year 2011 budget request appropriately funds infrastructure and ongoing operational
capabilities at the [daho National Laboratory to fully support research and development program
requirements as outlined in the 2011 Budget. The reduction from FY 2010 enacted level to the FY
2011 budget request reflects the completion of a number of one-time activities such as equipment
purchases, projects, and detailed planning to support decontamination and decommissioning of surplus
facilities.
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Idaho’s Advanced Test Reactor Life Extension Program

Q26: With the Advanced Test Reactor (ATR) being over 40 years old, this Committee fenced $12
million in fiscal year 2010 specifically for the ATR Life Extension Program (LEP).
Can you discuss the LEP and how much is being requested in fiscal year 2011 for this program?

A26: The Fiscal Year 2011 budget request includes approximately $12,300,000 to continue ATR LEP
activities. ATR LEP projects will continue to focus on reconstitution of the safety basis and replacing
aging components to improve operational reliability and support the growing demand for this world-
class irradiation research and test reactor. This investment will help extend the life of this national
asset in its support of national security, energy, and material research missions, and prepare for the
Core Internal Changeout scheduled in the 2014-2015 timeframe.

Planned ATR LEP projects in FY 2011 include:
ATR Console Display System/Distributed Control System Replacement Project (complete in FY 2011);
ATR Design Basis Reconstitution to establish “current state” of engineering design data and

documents;

Material Condition and Aging Management Program and Deficiency Resolution projects to identify
aging equipment and repair or replace prior to failure; and

Safety Margin Improvement projects to update Documented Safety Analysis to modern industry
standards.



63

Oak Ridge Nuclear Infrastructure

Q27: Congress provided $10 million in fiscal year 2010 to support the maintenance of the
Radiochemical Engineering Development Center at Oak Ridge National Laboratory. This funding
provided corrective and targeted maintenance on the facility. The fiscal year 2011 request did not
include funds for Oak Ridge nuclear infrastructure. Did this investment complete the maintenance for
this facility?

What is the funding source for the continued operations of this facility if no funding is requested?
A27: The Fiscal Year 2010 appropriation included unrequested funding for infrastructure that was used
to support maintenance activities in the Radiochemical Engineering Development Center (REDC),

including refurbishment of a safety class electrical system and safety significant filter housing.

REDC receives funding through various departmental research and development programs conducting
work in the facilities, supplemented by indirect funds collected by Oak Ridge National Laboratory.
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Plutonium-238 Production Re-start Project

Q28: The isotope Plutonium-238 is used as an energy and heat source for deep space satellite missions.
The supply of Pu-238 is running short and the fiscal year 2011 request included $15 million to re-start
its production. The National Aeronautics and Space Administration (NASA) has also requested $15
million for this program since it is the primary end-user of Pu-238. If the Department of Energy is not
the primary user of this material, then why have you proposed a 50% cost-share with NASA?
Shouldn’t the cost share be lower?

Congress asked for an execution plan for the re-start project to be submitted with the budget. When can
the Committee expect to see the plan?

Do you have an estimate for the life-cycle cost of this program?

Understanding that the answer may be classified, what is the percentage of the Defense need compared
to NASA’s?

A28: NASA is expected to be the primary user of the Pu-238 produced. The 50% allocation provides
an appropriate level cost-sharing with NASA and is consistent with the Department's responsibilities
for acquisition management of facilities that it operates. NASA and other Federal user agencies do not
have the statutory authority to build and operate nuclear facilities for the production of special nuclear
material. The Department of Energy is solely responsible for the safety, security and operability of
these facilities.

The Pu-238 production start-up plan was transmitted to Congress on June, 21, 2010. The plan calls for
an annual average production rate of 1.5 kilograms, with a total production capacity of up to 2
kilograms annually. This production rate is less than what was described in the FY 2011 budget
submittal and reflects a revised understanding of projected as well as potential future user needs.

New Pu-238 production will require funding for the project to reestablish a capability over a five to six
years and ongoing operations for an indefinite period. The preliminary cost range estimate to establish
the production capability is $75 to $90 million, with $30M ($15M each from DOE and NASA,
respectively) required in FY 2011. The execution plan for the restart includes additional information
on the project cost estimates as well as detail on work that would be accomplished in FY 2011 to
execute this project.

National security users have not identified a known need for the rest of this decade. However, demand
in this area has generally been less predictable than NASA’s and it is possible that additional national
security applications could emerge.

The Department has estimated the total future need for Pu-238 based on NASA’'s needs plus a small
margin for other potential customers.



65

Domestic Enrichment Activities

Q29: Domestic Enrichment Activities: The United States Enrichment Corporation (USEC) has
indicated that its advanced enrichment operation may not be viable without financial assistance from a
third party or from the Federal government. USEC has experienced setbacks in terms of performance.

Q29(a): What is the status of the Department supporting USEC? Are you proposing to transfer uranium
tails in order to support technology development with USEC?

A29(a): On March 23, 2010, the Department entered into a cost-shared $90 million cooperative
agreement with USEC to provide support for the continued development and demonstration of the
promising American Centrifuge technology. The agreement provides for the manufacturing and
operation of advanced centrifuges in a cascade configuration to demonstrate the commercial viability of
USEC’s American Centrifuge Plant. The Department of Energy’s share of the cost will be met by
taking title (but not immediate possession or custody) to a quantity of USEC’s depleted uranium
thereby enabling USEC to free up to $45 million of USEC funds that are required as financial assurance
to the NRC for the disposition of depleted uranium. The Department is also proposing to make
available up to $4 billion in loan guarantee authority for the construction of new U.S. uranium
enrichment plants utilizing innovative technology. The Department proposes to use up to $2 billion of
the $4 billion FY 2007 anthority for front end nuclear fuel facilities (including uranium enrichment
plants) under the 2008 Solicitation for Front End Nuclear Fuel Facilities, and to use the balance of the
FY 2007 authority for loan guarantees for eligible project applicants under the 2006 Solicitation for
fossil, energy efficiency and renewable energy systems projects that employ innovative technologies.

Q29(b): What are the implications for U.S. energy policy and national security if USEC cannot
maintain an economically viable enrichment operation?

A29 (b): Should USEC demonstrate that the American Centrifuge Plant is economical, it will contribute
to a diversified and competitive fuel supply for domestic reactors to support the growth in nuclear
energy as a clean electricity-generating technology. The market anticipates the added capacity of all
planned additions to enrichment capacity, including USEC’s American Centrifuge Plant, would meet
future fuel requirements. In the absence of USEC’s American Centrifuge Plant, new enrichment plants
would have to be expanded beyond the capacities currently planned to meet anticipated U.S. reactor
fuel requirements. Because USEC has the license to the only domestic commercial uranium enrichment
facility to use U.S.-origin advanced technology, some consider the American Centrifuge Plant
important for national security. However, analyses have indicated that supplies of critical national
security materials are met by current and projected sources for decades to come. Thus, the continued
viability of USEC’s enrichment operation is not a national security requirement.
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Closure Activities

Q30: No funding has been requested for Yucca Mountain in fiscal year 2011. The decision to
terminate, however, means closure activities will continue into fiscal year 2011. What specific activities
do you expect to be overseeing in fiscal year 2011 involving Yucca’'s closure?

Do you have a total cost estimate for closure?

A30: It is my understanding the Department has reprogrammed $115 million in the FY 2010 Office of
Civilian Radioactive Waste Management (OCRWM) budget to support the closure of the Yucca
Mountain Project and OCRWM. The Department’s intent is to complete the closure of the Yucca
Mountain Project and the Office of Civilian Radioactive Waste Management in FY 2010,
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Interaction with the Blue Ribbon Commission

Q31: The fiscal year 2011 request includes $45 million, $36 million above fiscal year 2010, for the
Used Nuclear Fuel Disposition program. One of the new activities is to inform policy decision-making
regarding the management of nuclear spent fuel and waste. What mechanism, formal or informal, will
be used to inform the Blue Ribbon Commission (BRC)?

How much funding is requested specifically for supporting the BRC? If none, how will you balance
requests from the BRC for support with programs for which you have requested funds? Do you foresee
re-programmings to meet these requests?

A31: As the Blue Ribbon Commission on America’s Nuclear Future {the Commission) moves forward,
the Department will respond to requests for information or services from the Commission. The
Secretary has appointed a career Federal employee as the Designated Federal Officer (DFO). The DFO
is the single point of contact within the Department for the Commission and will manage the flow of
information between the Commission and the Department. No specific amount of funding was
requested in the FY 2011 budget; however, as the Budget Request notes, responding to the Blue Ribbon
Commission will be supported under the Used Nuclear Fuel Disposition subprogram. Requests for
information and support from the Commission will be a Department priority.
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Execution Plan for Blue Ribbon Commission Funds

Q32: Please provide an execution plan for how the BRC plans to spend the $5 million provided in the
fiscal year 2010 bill.

A32: The Blue Ribbon Commission on America’s Nuclear Future (the Commission) staff is developing
an action plan that will describe the activities of the Commission necessary to prepare and submit to the
Secretary an interim report no later than July 2011. The Commission will release more details when the
action plan is developed.
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Nuclear Waste Policy Act Support

Q33: In fiscal year 2011, the request proposes that the Office of Nuclear Energy be responsible for the
Department’s activities supporting the Nuclear Waste Policy Act. What specific activities will be
continued and supported?

A33: The Administration is committed to using advanced knowledge learned by scientists and
engineers in our country and abroad over the past two decades about effective strategies for managing
nuclear material to meet the Government’s obligation under the Nuclear Waste Policy Act to dispose of
our Nation’s used nuclear fuel and high-level radioactive waste. Funds have been requested in the
Department’s FY 2011 budget for the Department to continue ongoing activities under the Nuclear
Waste Policy Act. The activities for which funding in FY 2011 has been requested include managing
standard contract activities, determining fee adequacy, maintaining and archiving records, and
conducting research and development activities in the areas of used fuel disposal, transportation, and
storage. The research and development activities to be conducted will be sufficiently flexible and
adaptable so as to accommodate any potential fuel cycle option for used fuel management. Specifically,
the Department will:

Provide technical expertise to inform policy decisions regarding the management of used nuclear fuel
and radioactive waste that would be generated under existing and potential future nuclear fuel cycles.

Develop a comprehensive understanding of the current technical bases for storing used nuclear fuel and
high-level nuclear waste to identify opportunities for long-term research and development.

Develop a comprehensive understanding of the current technical bases for disposing of used nuclear
fuel, low-level nuclear waste, and high-level nuclear waste in a range of potential disposal
environments to identify opportunities for long-term research and development.

Continue development of models for the evaluation of disposal systems in a variety of generic concepts
and environments.
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Headquarters Yucca Staff Migration to Nuclear Energy

Q34: The fiscal year 2011 budget request for the Office of Nuclear Energy includes $91 million for
program direction, $18 million above fiscal year 2010. Some of this increase is due to the migration of
staff formerly in the Office of Civilian Radioactive Waste Management (OCRWM) to the Office of
Nuclear Energy. Please provide a detailed description of the program direction increase.

A34: NE’s FY 2011 request for Program Direction includes $10.7M to support federal management
and oversight responsibilities currently assigned to OCRWM. These funds are split between
management and oversight support for carrying out responsibilities under the Nuclear Waste Policy
Act (NWPA), as amended, as well as the used nuclear fuel and high-level waste disposition R&D
activities described above.

Of the $10.7M request, approximately half will be used to support 15-20 federal positions to continue
the core functions established by the Nuclear Waste Policy Act of 1982 (NWPA), as amended, that
pertain to the Nuclear Waste Fund and the management of the standard contracts with nuclear utilities
and the government. These include:

« Act as the Contracting Officer for all matters that relate to the Standard Contracts with nuclear
utilities;

« Manage the fee collection process with the nuclear utility industry in accordance with the standard
contract, including the annual fee adequacy assessment for the Secretary and management of fee
verifications and projections for the Department;

« Provide technical expertise in all utility settlement negotiations and meetings with Justice and utility
lawyers on terms of the agreements; and assist U.S. Department Justice attorneys in approximately 50
court cases against the government, including testifying on behalf of the Government and acting as the
Government representative at each trial,

« Review all annual cost claims submitted by utilities to the U.S. Department of Justice. To date,
approximately 35% of the nuclear utility industry have settled and submitted annual claims for
reimbursement. Each year the Department reviews the claims proposed by utilities and provides
technical expertise on the validity of the costs of each claim as agreed upon under the settlement
agreements;

» Manage the Nuclear Waste Fund, including the investment strategy and supporting the Department
financial statements and audits.

The other half of the $10.7M will support approximately 20-25 federal positions responsible for
providing federal management and oversight of used nuclear fuel disposition and high-level waste
management R&D activities, as described above. These positions will be located in both Washington,
DC and Las Vegas, NV. Because the focus is shifting from the Yucca Mountain Project to a broad-
based R&D program, the Department is developing position descriptions that reflect required expertise
needed to support R&D activities. These position descriptions include expertise requirements in the
following areas:
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Criticality

Geotechnical Engineering
Metallurgy

Structural Engineering
Subsurface Engineering
Systems Analysis

Systems Engineering

Waste Forms

Biosphere and Climatology
Features, Events, and Processes
Geochemistry

Radionuclide Transport
Subsurface and Surface Hydrology
Tectonics

In FY 2010, NE plans to fill the positions described above through a combination of competitive hiring
of, and direct transfers for, current OCRWM personnel.
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Jobs Affected by Yucea Closure

Q35: How many jobs will be affected by the closure of the Yucca Mountain Waste Repository in
Nevada, Department of Energy headquarters, and other contractors?

What workforce transition plans are being developed?
What is the status of headquarters action to reassign displaced workers?

A35: There are currently approximately 200 federal employees and 400 contractor and laboratory
personne! working on the Yucca Mountain project. The Deputy Secretary authorized a Career .
Transition Assistance Program for the federal workers, to assist in transitioning the workforce to open
Departmental positions. OCRWM federal employees may apply for positions and if qualified receive
priority selection throughout the Department of Energy. This pre-existing commitment was excluded
from the Department’s agreement that was made in its April 14, 2010, filing to take no further action to
effectuate a shutdown. If and when federal employees receive a Reduction in Force Notices, they also
will be entitled to the Inter-Agency Career Transition Assistance Program, which allows priority
consideration for all U.S. government positions for which they are qualified.
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Preserving the Scientific Knowledge of Yucca Mountain

Q36: Billions of dollars have been invested and hundreds of thousands of pages of studies have been
produced to support the Yucca Mountain project. Preserving all of the scientific knowledge
accumnulated over the last two decades will inform future nuclear waste disposal efforts. Will you
commit to preserve all of the scientific knowledge associated with Yucca Mountain?

How much funding is included in the request for the purposes of archiving and preserving the scientific
knowledge of Yucca Mountain?

A36: The Department is committed to preserving the relevant scientific knowledge. Records generated
by the OCRWM in the course of activities at Yucca Mountain are managed and archived in accordance
with the requirements of the Federal Records Act and related regulations.
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Expertise in Repository Engineering and Design

Q37: There is a unique expertise that has worked on geological repositories at the Waste Isolation Pilot
Plant in New Mexico and Yucca Mountain. This expertise is likely to be called into service once a new
approached is charted. What steps are you taking to preserve this expertise during this time of
uncertainty?

A37: The Office of Nuclear Energy’s FY 2011 budget request includes $10.7 million to support federal
management and oversight responsibilities under the Nuclear Waste Policy Act as amended, currently
assigned to OCRWM. The budget will support approximately 35-45 federal positions to support
management and oversight of used nuclear fuel disposition and high-level waste management R&D
activities, management of the Nuclear Waste Fund and support for the standard contracts with nuclear
utilities. DOE plans to fill these positions through a combination of competitive hiring of, and direct
transfers of, current OCRWM personnel. OCRWM funds are planned to be used to support these
positions in FY 2010,



75

The Nuclear Fue! Disposition Program

Q38: The scientific integrity of the review of nuclear waste alternatives is important to the Committee.
Last year, Congress included statutory text that the Blue Ribbon Commission (BRC) should “consider
all alternatives to nuclear waste disposal,” The charter of the BRC seems to include all alternatives.

The fiscal year 2011 budget request includes $45 mitlion, $36 million above fiscal year 2010, for the
Used Nuclear Fuel Disposition program. This program lists a broad set of activities in the proposed
program, including “rapid response for inquiries from the proposed BRC” and “a comprehensive
understanding of the current technical bases for geological disposal of nuclear spent fuel and high-level
waste.” [s it fair to say this program will be investing in research to understand all alternatives to

nuclear waste disposal?

A38: The mission of the Used Nuclear Fuel Disposition technical area is to identify alternatives and
conduct scientific research and technology development to enable storage, transportation, and disposal
of used nuclear fuel and all radioactive wastes generated by existing and future nuclear fuel cycles.
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International Leadership in Advanced Nuclear Concepts

Q39: In terms of research and development, how is the United States positioned in terms of research of
advanced nuclear concepts?

What needs to be done to strengthen the U.S. position?
What are the costs of falling behind in this area?

A39: With the substantial science and technology base at our universities, laboratories, and industries,
the United States is well-positioned to lead the research and development of advanced nuclear concepts.
The intellectual research and development resources that exist in these various sectors are widely
recognized throughout the world as second-to-none. The recognition is reflected in the leadership role
of the United States in the Generation IV International Forum for developing the next generation
reactors. The Office of Nuclear Energy (NE) plans to continue engaging governments, industry, and
the research community worldwide in a broad ranging collaboration to further develop advanced
nuclear energy concepts.

The Reactor Concepts Research, Development and Demonstration Program proposed in the fiscal year
2011 budget request, which encompasses existing reactor technology programs such as Gen IV as well
as new efforts such as the Small Modular Reactor program, will develop new and advanced reactor
designs and technologies. The program seeks to improve nuclear energy’s competitiveness and ensure
its lasting contributions in meeting our Nation’s energy and environmental challenges. Funding for this
program will strengthen the intellectual research and development resources that exist in our national
laboratories, universities, and industries. NE also plans to incorporate modern modeling and simulation
capabilities into research of advanced nuclear concepts. Modem modeling and simulation tools will
help designers optimize their plants for higher efficiency and lower costs while maintaining and even
improving on plant safety. These modern tools and methods also have the potential for lowering the
cost of R&D by shifting some of the R&D burden from expensive experimentation into less costly
simulation. Finally, use of modern simulation tools and methods holds promise for a future regulatory
regime that is more streamlined and less dependent on deterministic conservatism.

The FY 2011 Budget establishes an appropriate set of investments in advanced nuclear research and
development capabilities.
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International Cooperation on Nuclear Energy Research

Q40: The fiscal year 2011 request includes $3 million for international nuclear energy cooperation.
Please provide a list of partners and the nature of the collaborative activities with these partners in
nuclear energy research.

A40: The INEC budget request of $3M would be largely applied to policy and technical support
necessary to implement and establish the bilateral and multilateral agreements and implementing
arrangements to carry out cooperative technical research and development (R&D)-based activities with
countries including Argentina, Brazil, China, India, Kazakhstan, and the Republic of South Africa and
possibly other countries as U.S. international policy is developed. Typically, before collaborative work
with these countries is initiated, expert-level meetings with foreign counterparts take place to establish
the policy, technical and legal parameters of cooperation. Once these are established, assessments of
capabilities and technology requirements are typically conducted to identify the most mutually
beneficial areas of cooperation. It is in these initial steps of laying the foundation for cooperation that
much of the INEC budget request would be applied.

The Office of Nuclear Energy (NE) collaborates on a bilateral and multilateral basis with a wider array
of countries, including Japan, Russia, the Republic of Korea, France, Ukraine and others, but the
implementing arrangements for cooperation with these countries are already in place. In such cases,
NE’s Office of International Nuclear Energy Policy coordinates the technical activities performed by
the DOE National Laboratories as they assist NE in implementing bilateral Action Plan technical
activities through workshops, technical meetings, or visits by foreign officials, scientists and engineers.
This coordination role also ensures that technical results are consistently integrated into the R&D
funded by NE’s technical programs.

Examples of potential civilian nuclear energy collaboration with our partners include, but are not
limited to: research, development, testing, and evaluation of advanced nuclear reactor systems;
advanced nuclear fuel and material irradiation and use of experimental facilities; technical expert
exchange programs to share best practices at civilian nuclear power plants; small and medium-sized
reactor development and deployment options; reactor life sustainability; probabilistic safety
assessments and risk analyses for operating reactors; improvements in reactor fuel burn-up efficiencies;
and, together with other global partners, the exploration of ways to enhance the international
framework for civil nuclear cooperation so that countries can access nuclear power for peaceful
purposes while minimizing the risks of proliferation.
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Comparison of Worldwide Research and Development Programs

Q41: The number of reactors worldwide under construction or planned to be constructed is well known.
The investments made into nuclear energy research and development is a little more difficult to
quantify. How does the quality and size of the U.S. investment in research and development compare to
China, India. Europe, Japan, Russia and South Korea?

A41: It is very difficult to compare the “size” and “quality” of the U.S. investment in civilian nuclear
energy research and development (R&D) with that of other countries. The “quality” and ways by
which these investments are tracked and accounted for, and the definitions of what constitutes “R&D”,
are so varying and subjective that comparisons are generally not meaningful. As such, the following
information on nuclear spending shouldn’t be compared to our domestic investment.

According to Japanese Government officials, Japan includes in their federal R&D budget the sum of
individual budgets from the ministries as well as those of their national laboratories. Data suggest that
Japan spends approximately $2 billion annually on civilian nuclear energy R&D, with the majority of
these funds going to the Japan Atomic Energy Agency, which is their main national nuclear R&D
agency.

It is even more difficult to estimate France's investment since the Government’s role in nuclear energy
is so intertwined with commercial nuclear industries and utility. Anecdotal evidence suggests that up to
$1B is spent annually, not including funds dedicated by Electricite de France, the world’s largest utility.

Recent presentations by Government officials from the Republic of Korea suggest that their R&D
investment in 2009 was $182M, 80% of which came from taxes on the nuclear utilities.

As for Russia, in mid-2009 the Russian government said that it planned provide more than the
equivalent of $3.9 billion from 2010 to 2012 for a new program devoted to R&D on the next generation
of nuclear power plants. It identified three priorities for the nuclear industry: improving the
performance of light water reactors over the next two or three years, developing a closed fuel cycle
based on deployment of fast reactors in the medium term, and developing nuclear fusion over the long
term.

The estimate of civilian nuclear energy R&D spending in India in 2009 was $1.6B. No estimate is
reportable for China.
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Global Nuclear Energy Partnership

Q42: What international activities from the former Global Nuclear Energy Partnership are still
underway and how much funding is in the request to support these activities?

A42: Although the U.S. domestic GNEP program has been restructured as an R&D initiative, the
United States continues to support the objectives of the international GNEP initiative. GNEP is still a
very active multilateral global forum made up of 25 partner countries, 31 observer countries, and 3
permanent international nongovernment observers that share the common vision of the safe and secure
development of nuclear energy for peaceful purposes worldwide.

At its most recent meeting in Beijing in October 2009, the GNEP Executive Committee agreed that
global developments since the Partnership was established in 2007 have necessitated the transformation
of GNEP to provide a broader scope with wider participation. Therefore, the GNEP Executive
Committee has decided to explore some Partners’ proposals to rename the Partnership and examine a
draft vision statement, acceptance of which would be the sole action required of states to participate in
future activities.

In addition, the GNEP Executive Committee agreed to explore ways to enhance the international
framework for civil nuclear cooperation called for by President Obama earlier that year in Prague.

The GNEP Steering Group will meet on April 21 and 22, 2010 in Accra, Ghana, and respond to
proposals to change the name of the Partnership to the International Framework for Nuclear Energy
Cooperation (IFNEC) and to replace the current Statement of Principles with a broader Statement of
Mission. GNEP partners will also discuss the development of an enhanced international nuclear
framework that could include discussion of nuclear fuel service arrangements.

GNEP’s Working Group on Reliable Nuclear Fuel Services (RNFS) will continue to meet under
France’s new chairmanship and active engagement by other GNEP partners. Its Infrastructure
Development Working Group will also continue to convene with attendance from developed and
aspiring nuclear nations, but with reduced participation from the DOE Office of Nuclear Energy. -

A small portion of the $3M budget request may be used to support the 1/.S.’s continued active
participation in the GNEP Steering Group and Ministerial-level Executive Committee meetings as well
as the GNEP RNFS Working Group.
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Mr. PASTOR [presiding]. The committee will come to order. Good
afternoon, Dr. Chu. Good afternoon, everyone. We have before us
today Secretary of Energy, Dr. Steven Chu. He is here to present
the administration’s fiscal year 2011 budget request for the Depart-
ment of Energy. Mr. Secretary, congratulations on your first year
and we look forward to your insights into this budget request.

As the Nation continues to discuss the merits and structure of
a comprehensive energy policy for the 21st century, the Depart-
ment of Energy must take a leadership role in the transformation
of our energy sector. I firmly believe and support the principle that
innovation, technology, and research and development should be at
the very core of our national effort to this end. I do believe that
we can invent and invest our way out of our energy problems and
that government should help lead the way. This is not to say that
government is the answer. This is to say that government’s role
must be structured to complement the role of the private sector.

As the debate over the policies and initiatives for smarter energy
consumption and a more robust energy mix continues, the ultimate
outcome of that discussion will be irrelevant if strong leadership
and fundamental management reforms are not forthcoming at the
Department of Energy. This committee has been front and center
in pushing the Department toward more robust management of its
portfolio, including project management and cost estimating.

Mr. Secretary, we hope you will take a strong leadership role in
transforming these practices at the Department to ensure that the
taxpayer gets the most of their hard-earned money. I would note
that over 60 percent of the Department’s funding is associated with
maintaining and securing the nuclear stockpile, and cleanup associ-
ated with the legacy of radioactive waste.

While I understand that the Nuclear Posture Review is further
delayed, this committee continues to insist on a comprehensive and
enduring policy foundation for our nuclear arsenal.

I am hopeful that this administration will answer the questions
posed by the subcommittee in 2007, placing the requirements of its
weapons complex in the context of our future military require-
ments.

This subcommittee continues to have concern about the Presi-
dent’s decision regarding Yucca Mountain. Given the absence of a
repository will affect not only our energy portfolio for the future,
but also the cleanup of radioactive waste at DOE sites and disposal
of spent fuel from military operations. Several of these sites are
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represented by members on this subcommittee. So please rest as-
sured that we intend to be involved in any decisions affecting the
disposal of spent nuclear fuel and defense waste.

Mr. Secretary, I look forward to hearing from you today about
the fiscal year 2011 budget request, how you will address the en-
ergy and national security challenges we face, and how your man-
agement plans will ensure efficient planning and execution. I ex-
pect we will be working together to address the challenges ahead,
but I also again remind you that cooperation and respect is a two-
way street. We will continue to have the dialogue. There will be
differences and there will be concurrences. So we look forward to
Worliing with you in a cooperative effort to ensure the best budget
result.

Mr. Secretary, I would ask that you ensure that the hearing
record responses to the questions for the record and any supporting
information requested by the subcommittee are delivered in final
form to the subcommittee no later than 4 weeks from the time you
receive them.

I also ask that if members have additional questions, they will
submit for the record, and that they please do so to the sub-
committee by 5:00 p.m. this afternoon. And with these opening
comments, I would like to yield to our Ranking Member.

Mr. FRELINGHUYSEN. Thank you, Mr. Chairman.

Dr. Chu, welcome back to the committee. I have served on this
committee for most of my time in Congress. And I don’t think I
have ever had less contact with an Energy Secretary or with your
Department. Even correspondence I have sent you on Yucca Moun-
tain and on your proposed reprogramming of funds goes unan-
swered until the day before you are scheduled to appear before us.
While the timing may be coincidental, it sets a tone that you only
need to respond to the committee to forestall criticism. In the fu-
ture, I hope we can build a more constructive, positive relationship.
I know you are busy, but that lack of contact makes me wonder if
you understand our role as appropriators.

As an example, I note your op-ed penned in yesterday’s Wall
Street Journal where you wrote, and I quote: And with the new au-
thority granted by the President’s 2011 budget request, the Depart-
ment of Energy will be able to support between 6 and 9 new reac-
tors, end of quotation marks.

Mr. Secretary, let me be perfectly clear. There will be no author-
ity granted unless Congress grants it. The dollars we appropriate
are not yours, nor the President’s, but belong to the people we rep-
resent. This committee by law will determine how they are spent.

Moving on to the matter before us, I am generally pleased by the
priorities in your 2011 request, especially the Defense portion, “Re-
newables and the Nuclear Energy Portfolio,” which signals support
for near-term expansion of this critical clean power source.

Mr. Secretary, I am also gratified to see the request for $36 bil-
lion in additional loan guarantee authority for nuclear power

lants. But I ask why the administration has failed to include the
360 million that the committee must set aside to cover this new
authority.

That omission, plus an ill-considered repetition of a proposal
which was rejected by Congress last year to reopen contributions
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to the Uranium Enrichment Decommissioning and Decontamina-
tion Fund leaves this subcommittee with a $560 million hole. By
any gauge, that is a challenge that will be difficult to address.

While I am generally supportive of your priorities, I regret that
the request is nearly 7 percent more than last year. Mr. Secretary,
more than 92 percent of the Stimulus Act funding you were given
last year has yet to be spent. I know there is a difference between
spending and obligating. Those are borrowed dollars that have
raised our Federal debt to unprecedented levels. Frankly, my con-
stituents want to see some restraint in the size of government, not
continued growth. They want private sector jobs, not public sector
ones.

Mr. Chairman, this may be the only time we have you before us.
I must request your indulgence to ask once again about Yucca
Mountain. Mr. Secretary, this subcommittee and the public are
owed answers on recent developments surrounding that license ap-
plication. Last year’s House-Senate conference provided clear, un-
ambiguous language to the Department to continue the license ap-
plication through this fiscal year. And last year, the full House
voted overwhelmingly not to eliminate funding for it; yet the De-
partment has filed to withdraw the license application “with preju-
dice” in quotation marks.

If this is approved, no future administration will be able to refile
the license application, even if it is found by the Blue Ribbon Com-
mission or others, that the Yucca Mountain repository is truly the
best option for long-term waste storage. This decision could quite
possibly expose U.S. taxpayers to billions of dollars in liabilities.
And it cedes our international leadership role in the scientific and
technical development of a deep geological waste repository to
countries like Sweden and Switzerland that are actively working
for it on a specific site. This administration has unilaterally halted
the program, I believe; established unsound science, and has done
so with absolutely zero consultation with Congress.

And I continue to be disturbed by the Department’s, quote “game
plan,” as you articulated in a recent conversation with the Wall
Street Journal’s managing editor, Robert Thompson. Permit me to
read one of your quotations. And I quote, “While it is fair to say
that the whole history of Yucca Mountain was more political than
scientific, but also very truthfully I can say that given what we
know today, the repository looks less and less good. So now we are
in a situation where it can’t move forward. When Yucca Mountain
was being established in the early 1980s, the idea was that the nu-
clear industry was going to tail off. Now because of climate change,
we do want to restart the nuclear industry. Because of that, the
statutory limit of Yucca Mountain would have been used up in the
nﬁzxt couple of decades. So we need to take a fresh look at every-
thing.”

Perhaps I come from the old school in which $9 billion is actually
a lot of money. But I understand your rationale. We have known
for years that a second repository was going to be needed, but that
shouldn’t make us throw away billions of taxpayer and ratepayer
dollars dedicated to building the first one. And we have known for
years that other geological formations might be even better for a
repository. But the consensus scientific opinion was that Yucca
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Mountain was a good choice. From where I am sitting, the sci-
entific consensus hasn’t changed one bit, nor has the expressed will
of Congress or this subcommittee. It is politics that has changed
and that is leading the administration to throw away the work of
decades, adding to the cynicism that comes when politics trumps
sound science.

Thank you, Mr. Chairman.

Mr. PASTOR. Mr. Secretary.

Secretary CHU. Thank you, Mr. Chairman and Ranking Member
Frelinghuysen. Let me go through my prepared remarks as quickly
as I can and get to the question-and-answer period. So I want to
discuss the budget request from the Department of Energy.

President Obama stated that the Nation that leads the world in
creating new energy and clean sources will be the Nation that
leads in the 21st economy. And this is primarily what this budget
is about. I couldn’t agree more with that. It is going to create new,
clean energy jobs, expand the frontiers of science, reduce nuclear
dialngers, and help curb the carbon pollution that threatens our
planet.

The budget request includes an investment of $2.4 billion in en-
ergy efficiency and renewable energy. And through this budget, we
are going to increase research, demonstration, deployment of wind,
solar, geothermal energies, make buildings and homes more effi-
cient, develop energy-efficient vehicles, and pursue carbon capture
and sequestration.

Our budget request also includes an additional 36 billion in loan
guarantee authority in the nuclear power sector, as well as 495
million for nuclear energy research and development.

The Department of Energy is also focused on the safety and secu-
rity of our people. The Department is requesting a significant in-
crease, more than 550 million, in new funding for the NNSA De-
fense Nuclear Nonproliferation program to help meet the Presi-
dent’s goals of securing all vulnerable nuclear materials around the
world in 4 years.

We also ensure the safety, security and effectiveness of our nu-
clear stockpile. With the $7 billion in funds we have requested, we
can upgrade our infrastructure that has been allowed to decay in
the past decade, support the work of our national labs, and recruit
the skilled workforce we will need.

The budget also protects public health and safety by supporting
commitments to clean up the environmental legacy of the Nation’s
nuclear weapons program. I have included a detailed description of
thesedand other key programs in my prepared statement for the
record.

But during this time today, I want to focus on one of my key pri-
orities in the Department, the integrated set of research and devel-
opment initiatives that are critical to accelerating clean energy
breakthroughs, the Energy Innovation Hubs, Advanced Research
Projects Agency-Energy, and the Energy Frontier Research Cen-
ters. I believe it will take all three of these efforts to discover and
commercialize energy breakthroughs we all need.

So let me describe each of them briefly.

The Energy Frontier Research Centers constitute small groups of
researchers focused on breakthroughs in science. They are mostly
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university-led teams working to solve specific scientific problems
that are blocking clean energy development. For example, one
EFRC is working to improve our scientific understanding of the
chemical reactions in battery electrodes. When you think of the
EFRCs, think about a collaborative team of scientists such as Wat-
son and Crick who gave us the structure of DNA and the protein
crystallographers in that same research unit that founded molec-
ular biology. As one of my colleagues have said, the partnership of
Watson and Crick, represented marvelous resonance between two
minds in a state where 1 plus 1 didn’t equal 2, it equaled more like
10. So the Department proposes expanding the Energy Frontier Re-
search Centers to capture emerging opportunities and new mate-
rials in basic research for energy needs.

ARPA-E, the Advanced Research Project Agency-Energy, funds
small groups focused on breakthroughs in technology. This is pri-
marily in the private sector. These are using highly entrepreneurial
funding models to support specific technologies where short-term
R&D efforts could lead to game-changing results.

For example, the ARPA-E project is developing a technology to
capture emissions from power plants that were inspired by the way
the human body captures and disposes of carbon dioxide. When you
think of ARPA-E, you think of the visionary risk-takers launching
new technologies, startup companies out of their garages, of Bill
Hewlett and David Packard pioneering a new audio oscillator that
ended up jump-starting an entire new industry in what is now
called Silicon Valley. The fiscal year 2011 budget request includes
300 million for ARPA-E.

The Energy Innovation Hubs are different than these other two.
They are large, multidisciplinary, highly collaborative teams of sci-
entists and engineers working over a longer period of time to
achieve specific high-priority goals. For example, one of the hubs
is focused on cost-effective ways to create transportation fuels di-
rectly from sunlight. They are led by top researchers with the
knowledge, resources, and authority to nimbly guide the efforts,
seizing new opportunities or closing off unproductive lines of re-
search. When you think of the hubs, think of large mission-oriented
research efforts such as the Manhattan Project at Los Alamos or
the type of projects that AT&T Bell Laboratories, which discovered
the transistor.

The Department will continue funding three innovation hubs in-
troduced in fiscal year 2010. But in addition, we are proposing a
new hub to dramatically improve batteries and energy storage. We
don’t know where the big energy breakthroughs are going to come
from, but we do know what has worked before. To reach our energy
goals, we must take a portfolio approach in R&D, pursuing several
research strategies that have proven to be successful in the past.

But I want to be clear: This is not a kitchen-sink approach. This
is coordinated, prioritized, with a full view of where we are going
to have to put these pieces together. Discovering new energy solu-
tions will take smart collaborators pushing the frontiers of science.
It will take risk-takers working out of their garages. It will take
robust research teams on a mission. And it will take a Department
of Energy that brings together the different parts of this research
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strategy to accelerate the innovation process. That is my unwaver-
ing commitment to you.

I am looking forward to working with you as we pursue new so-
lutions to the energy problem and create a generation of clean en-
ergy jobs. I will be happy to take questions at this time.
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Statement of Secretary Steven Chu
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Subcommittee on Energy and Water Development
Committee on Appropriations
U.S. House of Representatives

Hearing Regarding the FY 2011 Budget Request
March 24, 2010

Vice Chairman Pastor, Ranking Member Frelinghuysen, and Members of the Committee,
thank you for the opportunity to appear before you today to discuss the President’s Fiscal Year
2011 budget request for the Department of Energy.

President Obama has stated, “The nation that leads the world in creating new sources of
clean energy will be the nation that leads the 21st century global economy.” I fervently share this
view. The President’s FY 2011 budget request of $28.4 billion will help position the United
States to be the global leader in the new energy economy. The budget request makes much-
needed investments to harness the power of American ingenuity. This request will create clean
energy jobs, expand the frontiers of science, reduce nuclear dangers, and help curb the carbon
pollution that threatens our planet. As part of this Administration’s commitment to fiscal
responsibility, the Department of Energy is also proposing several program reductions and
terminations.

Ameriean Recovery and Reinvestment Act

The FY 11 budget request builds on the investments in the American Recovery and
Reinvestment Act. Through the $36.7 billion the Department received from the Recovery Act,
we are putting Americans to work, while helping to build a clean energy economy, spur energy
innovation, and reduce our dependence on oil. We’ve begun to make our homes and offices
more energy efficient, modernize our grid, and invest in key renewable energy projects. Getting
this money out the door quickly, carefully, and transparently has been and will continue to be a
top priority for me.

FY11 Budget Supports Strategic Priorities

To continue the progress we have made, the FY 11 budget request supports the
Department’s strategic priorities of:

* Transitioning to a low-carbon economy by developing and deploying clean and
efficient energy technologies, increasing generation capacity and improving our
transmission capabilities;

¢ Investing in scientific discovery and innovation to find solutions to pressing
energy challenges and maintain American economic competitiveness; and

* Enhancing national security by ensuring the safety, security and effectiveness of
the nuclear stockpile without testing. The budget request also includes funds to
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work with our international partners to secure vulnerable nuclear material around
the world within four years, and advance our nuclear legacy cleanup.

These strategic priorities will be enabled by a continued commitment to improving the
management and fiscal performance of the Department.

Energy

To transition to a low-carbon future, we must change the way we generate and use
energy. The President’s budget request invests in clean energy priorities, including an
investment of $2.4 billion in energy efficiency and renewable sources of energy. It also
promotes innovative energy efficiency and renewable energy projects through $500 million in
credit subsidy that will support $3 to $5 billion in lending. It expands the Advanced
Manufacturing Tax Credit by $5 billion to help build a robust domestic manufacturing capacity
for clean energy technologies. Through this budget, we will increase research, demonstration,
and deployment of wind, solar and geothermal energies; make buildings and homes more
efficient; develop energy efficient vehicles; and pursue carbon capture and sequestration.

Nuclear energy must also be a part of our clean energy mix. During his State of the
Union address, President Obama said, “To create more of these clean energy jobs, we need more
production, more efficiency, more incentives. And that means building a new generation of safe,
clean nuclear power plants in this country.” The President and I are committed to restarting our
domestic nuclear industry. Our budget request includes an additional $36 billion in loan
guarantee authority for the nuclear power sector to help construct the first new nuclear plants in
decades, as well as $495 million for research and development to support the competitiveness,
safety and proliferation resistance of nuclear energy in the United States and abroad. On
February 16, President Obama announced conditional commitments for more than $8 billion in
loan guarantees for what will be the first U.S. nuclear power plant to break ground in nearly
three decades.

Innovation

We have many technologies in hand today to begin the transition to a low-carbon
economy, but we will need breakthroughs and better technologies to meet our long-term goals.
The budget request invests in basic and applied research and puts us on the path to doubling
funding for science, a key presidential priority. We are also requesting $55 million to start the
RE-ENERGYSE initiative to help educate the next generation of scientists and engineers.

The budget request also supports the Department’s three new, complementary approaches
to marshalling the nation’s brightest minds to accelerate energy breakthroughs.

The first approach is the Energy Innovation Hubs. The Hubs are multidisciplinary,
goal-oriented, and will be managed by top teams of scientists and engineers with enough
resources and authority to move quickly in response to new developments. They are to be
modeled after laboratories such as MIT's Radiation Laboratory, which developed radar during
World War 11, and Bell Laboratories when it invented and developed the transistor. Ideally, this
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work will be conducted under one roof. The Department will continue funding the three Energy
Innovation Hubs introduced in FY 2010. In addition, we are proposing a new Hub to
dramatically improve batteries and energy storage.

The second approach is the Energy Frontier Research Centers. The EFRCs are mainly
university-based, problem-oriented research. We have identified key scientific barriers to energy
breakthroughs, and we believe we can clear these roadblocks faster by linking together small
groups of researchers across departments, schools, and institutions. The Department proposes
expanding the Energy Frontier Research Centers to capture emerging opportunities in new
materials and basic research for energy needs.

The third funding approach is the Advanced Research Projects Agency — Energy
(ARPA-E). ARPA-E is technology-oriented. We are seeking the boldest and best ideas for
potentially transformative energy technologies and funding them to see if they work. The FY
2011 budget request includes $300 million for ARPA-E. ARPA-E is also dedicated to the
market adoption of these new technologies.

Security

In addition to the health of our economy and our planet, the Department of Energy is
focused on the safety and security of our people. Last April in Prague, President Obama outlined
an ambitious agenda to address the greatest threat to global security ~ the danger of terrorists
getting their hands on nuclear weapons or the material to build them. The Department is
requesting a significant increase in the budget — more than $550 million in new funding — for the
NNSA Defense Nuclear Nonproliferation program to help meet the President’s goal of securing
all vulnerable nuclear materials around the world in four years.

The President has also made clear that, as long as nuclear weapons continue to exist, it is
essential that we ensure the safety, security and effectiveness of our nuclear stockpile. With the
$7 billion in funds we have requested, we can upgrade our infrastructure that has been allowed to
decay in the past decade, support the cutting-edge work of our National Labs, and recruit the
skilled workforce we need today and in the future. Over the next five years, we intend to boost
this funding by more than $5 billion. Even in a time of tough budget decisions, we must make
this investment for the sake of our security.

The budget request also protects public health and safety by cleaning up the
environmental legacy of the Nation’s nuclear weapons program. In 2010 the Department will
discontinue its application to the U.S. Nuclear Regulatory Commission for a license to construct
a high-level waste geologic repository at Yucca Mountain,

Both the President and I have made clear that Yucca Mountain is not an option. To deal
with our nuclear waste management needs, the Administration has brought together a range of
experts to conduct a comprehensive review of the back end of the fuel cycle. The Blue Ribbon
Commission announced recently, and co-chaired by General Brent Scowcroft and Congressman
Lee Hamilton, will provide recommendations for developing a safe, long-term solution to
managing the Nation’s used nuclear fuel and its nuclear waste.
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As part of our comprehensive strategy to restart the nuclear industry, we also propose
breaking down artificial stovepipes and merging the Office of Civilian Radioactive Waste
Management into the Office of Nuclear Energy.

Management

Finally, in order to transform the way Americans generate and use energy, we must
transform the Department itself. As part of the Obama Administration’s reform agenda, the
budget request includes $2 million to establish a new Management Reform initiative to provide
strategic direction, coordination and oversight of reform initiatives. This initiative will report
directly 1o me and will receive close personal attention. We made important reforms when we
began to implement the Recovery Act, and now we need to institutionalize those reforms and
apply them across the Department.

Additionally, we are committed to being good stewards of the taxpayers' money. As we
developed the budget, we looked to eliminate or reduce programs where we could. For example,
we eliminated more than $2.7 billion in tax subsidies for oil, coal and gas industries. This step is
estimated to generate more than $38.8 billion in revenue for the federal government over the next
10 years.

Building a clean energy future won’t be easy, but it is necessary for our economy and our
security. As a scientist, I am an optimist, and I believe that we can meet this challenge and lead
the world in the 21" century.

HIGHLIGHTS OF THE FY2011 DEPARTMENT OF ENERGY BUDGET

The Department’s Fiscal Year (FY) 2011 budget request of $28.4 billion, a 6.8 percent or $1.8
billion increase from FY 2010, supports the President’s commitment to respond in a considered,
yet expeditious manner to the challenges of rebuilding the economy, maintaining nuclear
deterrence, securing nuclear materials, improving energy efficiency, incentivizing production of
renewable energy, and curbing greenhouse gas emissions that contribute to climate change,
Together with the American Recovery and Reinvestment Act of 2009 (Recovery Act) and FY
2010 budget, the FY 2011 budget request supports investment for a multi-year effort to address
these interconnected challenges.

The FY 2011 budget builds on the $36.7 billion in Recovery Act funding. By the end of FY
2010, the Department expects to obligate 100 percent and outlay roughly 35-40 percent of
Recovery Act funds. In developing the FY 2011 budget request, the Department has taken these
investments into account. Recovery Act investments in energy conservation and renewable
energy sources ($16.8 billion), environmental management ($6 billion), funds supporting loan
guarantees for renewable energy and electric power transmission projects ($4 billion), grid
modernization ($4.5 billion), carbon capture and sequestration ($3.4 billion), basic science
research ($1.6 billion), and the establishment of the Advanced Research Projects Agency -
Energy (0.4 billion) will continue to strengthen the economy by providing much-needed
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investment, by saving or creating tens of thousands of direct jobs, cutting carbon emissions, and
reducing U.S. dependence on oil.

The President’s FY 2011 Budget supports our three strategic priorities:

« Innovation: Investing in science, discovery and innovation to provide solutions to
pressing energy challenges

¢ Energy: Providing clean, secure energy and promoting economic prosperity through
energy efficiency and domestic forms of energy

*  Security: Safeguarding nuclear and radiological materials, advancing responsible legacy
cleanup, and maintaining nuclear deterrence

These strategic priorities will be enabled by a continued commitment to management excellence:

*  Management: Transforming the culture of the Department with a results-oriented
approach

Innovation: Investing in Science, Discovery and Innovation to Provide Solutions to
Pressing Energy Challenges

As President Obama made clear in his remarks to the National Academy of Sciences in April
2009, the public sector must invest in research and innovation not only because the private sector
is sometimes reluctant to take large risks, but because the rewards will be broadly shared across
the economy. Leading requires assembling a critical mass of the best scientists and engineers to
engage in mission-oriented, cross-disciplinary approaches to addressing current and future
energy challenges. To develop clean energy solutions and maintain nuclear security, the
Department must cultivate the science, technology, engineering, and mathematics workforce of
the next generation. The FY 2011 budget request of $55 million for RE-ENERGYSE
(Regaining our ENERGY Science and Engineering Edge) supports K-20+ science and
engineering education.

With every initiative the Department undertakes, sound science must be at the core. In FY 2011
the Department will increasingly emphasize cross-cutting initiatives to link science throughout
the Department, specifically with energy and national security programs. These cross-cutting
initiatives will enhance science capabilities to create knowledge and innovative technologies that
can be brought to bear on national energy and security issues, leverage world-class science and
engineering expertise to establish global leadership as clean energy innovators, and employ use-
inspired research to reduce the cost and time to bring technologies to market at scale. The
Department believes that it will deliver solutions more quickly and efficiently through our efforts
to break down the traditional stovepipes and operate in a more integrated and coordinated
manner. The FY 2011 Budget continues to address the President’s priorities in an integrated and
efficient manner, and to deliver results for the American taxpayer.

The Department continues its strong commitment to basic research and supports the President’s
Plan for Science and Innovation by requesting funding for the Office of Science at $5.1 billion, a
4.4 percent or $218 million increase from FY 2010. The FY 2011 budget request will support
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the training of students and researchers in fields critical to national competitiveness and
innovation, and will support investments in areas of research essential for a clean energy future.
The President’s Plan commits to doubling Federal investment in basic research at select
agencies. The Department supports an overarching commitment to science by investing in basic
and applied research, creating new incentives for private innovation and promoting
breakthroughs in energy.

To help achieve the game-changing breakthroughs needed to continue leading the global
economy, the FY 2011 budget request includes $300 million for the Advanced Research Projects
Agency - Energy (ARPA-E). Introduced in FY 2009, ARPA-E is responsible for enabling
specific high-risk and high-payoff transformational research and development projects. Beyond
simply funding transformational research that creates revolutionary technologies, ARPA-E is
dedicated to the market adoption of those new technologies to meet the Nation's long-term
energy challenges. This funding, along with the $400 million made available through the
Recovery Act, will provide sustained investment in this pioneering program.

The Department will continue funding the three Energy Innovation Hubs introduced in FY 2010
to focus on developing fuels that can be produced directly from sunlight, improving energy
efficient building systems design, and using modeling and simulation tools to create a virtual
model of an operating advanced nuclear reactor. In addition, DOE is proposing a new Hub to
focus on batteries and energy storage. Each of these Hubs will bring together a multidisciplinary
team of researchers in an effort to speed research and shorten the path from scientific discovery
to technological development and commercial deployment of highly promising energy-related
technologies.

Complementing the Hubs, the Department proposes expanding the Energy Frontier Research
Centers in FY 2011 to capture new, emerging opportunities by furthering its scientific reach and
potential technological impact by competitively soliciting in two categories: discovery and
development of new materials critical to science frontiers and technology innovations, and basic
research for energy needs.

Energy: Providing Clean, Secure Energy and Promoting Economic Prosperity through
Energy Efficiency and Demestic Forms of Energy

In Copenhagen, President Obama emphasized that climate change is a grave and growing
danger. The imperative now is to develop the capacity to confront the challenges climate change
poses and seize the opportunity to be the global leader in the clean energy economy. Meeting the
Administration’s goal to reduce carbon emissions by more than 80 percent by 2050 will be
achieved by addressing supply and demand through increased energy efficiency, renewable
generation, and grid modernization, as well as improvements in existing technologies and
information analysis. An important tool that will continue to be used to address these issues will
be loan guarantees. The Department’s FY 2011 budget request, building on the FY 2010 budget
and the Recovery Act, invests in the research, development, and deployment of technologies that
will position the United States to lead international efforts to confront climate change now and in
the future. The long-term economic recovery will be sustained by these continued investments
in the new energy economy,
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* Loan Guarantees

The Loan Guarantee Program Office (LGPO) is a vital tool for promoting innovation in the
energy sector across a broad pottfolio of clean and efficient energy technologies.
In FY 2011, the Department is requesting funding and authority to support
approximately $40 billion in additional loan authority for innovative energy
technology development. During FY 2010, the LGPO streamlined the application
review process. The new authority requested will help the Department will to
encourage and accelerate the availability of loans to leverage private sector
investment in clean energy projects that will save and create jobs and stimulate
the economy.

¢ Energy Efficiency
In August 2009, President Obama said, “If we want to reduce our dependence on oil, put
Americans back to work and reassert our manufacturing sector as one of the greatest in the
world, we must produce the advanced, efficient vehicles of the future.” In FY 2011, the
Department will promote energy efficiency in vehicles technologies, at $325 million. No less
important to achieving the President’s stated ambitions is decreasing energy consumption
through developing and advancing building technologies ($231 million) and industrial
technologies ($100 million). Federal assistance for state-level programs, such as State Energy
Program grants (375 million, a 50 percent increase from FY 2010) and Weatherization
Assistance grants ($300 million, a 43 percent increase from FY 2010), will help States and
individuals take advantage of efficiency measures for buildings and homes, lower energy costs
and greenhouse gas emissions, and develop an ever-evolving, technically proficient workforce.

s  (Clean, Renewable Energy Generation
The FY 2011 budget request will modernize the Nation’s energy infrastructure by investing in a
variety of renewable sources such as solar (3302 million), wind ($123 million), water (341
million), hydrogen ($137 million), biomass ($220 million) and geothermal ($55 million). These
sources of energy reduce the production of greenhouse gas emissions and continue the pursuit of
a clean energy economy built on the next generation of domestic production. The Department is
also continuing to promote domestic clean energy through the four Power Marketing
Administrations, which market and deliver electricity primarily generated by hydroelectric dams.

* Grid Modernization
In support of the modernization of the electricity grid, the President’s FY 2011 Budget requests
$144 million for research and development to improve reliability, efficiency, flexibility, and
security of electricity transmission and distribution networks. The “Smart Grid” will integrate
new and improved technologies into the energy mix, ensuring reliability, integration of
renewable energy resources, and improving security.

While investing in energy efficiency, renewable energy generation, and grid modernization are
fundamental steps necessary for creating a clean energy economy; investing in the improvement
of existing sources of energy will provide a bridge between current and future technologies
These technologies are already a major segment of the energy mix and will play a critical role in
providing a solid foundation that will make possible the creation of this new economy.



94

e Safe and Secure Nuclear Energy
Nuclear energy currently supplies approximately 20 percent of the Nation’s electricity and 70
percent of the Nation’s clean, non-carbon electricity. The request for the Office of Nuclear
Energy includes $495 million for research, development, and demonstration in addition to
investments in supportive infrastructure. Work on advanced reactor technologies, fuel cycle
technologies, waste management, and cross-cutting technologies and transformative concepts
will help ensure that nuclear energy remains a safe, sccure, econorical source of clean energy.
The Department will also promote nuclear energy through the Loan Guarantee Program, which is
requesting an additional $36 billion in loan authority for nuclear power in FY 2011 (for a total of
$54.5 billion).

¢ Clean and Abundant Fossil Energy
The world will continue to rely on coal fired electrical generation to meet energy demand. It is
imperative that the United States develop the technology to ensure that base-load electricity
generation is as clean and reliable as possible. The Office of Fossil Energy will invest $438
million in the research and development of advanced coal-fueled power systems and carbon
capture and storage technologies. This will allow the continued use of the abundant domestic
coal resources in the U.S. while reducing greenhouse gas emissions,

Accurate energy information and analysis play a critical role in promoting efficient energy
markets and informing policy-making and strategic planning. This budget requests a total of
$129 million for the Energy Information Administration, the statutory statistical agency within
the Department, to improve energy data and analysis programs.

Security: Safeguarding Nuclear and Radiological Materials, Advancing Responsible
Legaey Cleanup and Maintaining Nuclear Deterrence

¢ Reduces the Risk of Proliferation
In an April 2009 speech in Prague, the President called the threat of nuclear proliferation "the
most immediate and extreme threat to global security” and announced his support for a new
international effort to secure all vuinerable nuclear material around the world within four years.
The FY 2011 budget for the NNSA Defense Nuclear Nonproliferation program supports this
effort, recognizing the urgency of the threat and making the full commitment to global
cooperation that is essential to addressing this threat. The budget provides $2.7 billion in FY
2011, and $13.7 billion through FY 2015 to detect, secure, and dispose of dangerous nuclear and
radiological material worldwide. This request is an increase of 26 percent or $550 million from
FY 2010. The budget supports cooperative nonproliferation initiatives with foreign governments
and the effort and expertise to forge them into durable international partnerships, achieving the
objective of a world without nuclear weapons. The budget continues the instaliation of radiation
detection equipment at international border crossings and Megaports, significantly expands
materials protection and control security upgrades at selected sites in foreign countries to address
outsider and insider threats, and accelerates the pace of highly enriched uranium research reactor
conversions with an urgent focus to develop the capability to produce the medical isotope
molybdenum-99 in the U.S. using low enriched uranium. The FY 2011 budget request provides
$4.4 billion over five years for Fissile Materials Disposition including the construction of U.S.
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facilities for the disposition of U.S. weapons-grade plutonium in fulfillment of our commitment
with the Russian Federation under the Plutonium Management and Disposition Agreement of
September 2000, and provides the first $100 million of a $400 million U.S. commitment to
advance the construction of plutonium disposition facilities in the Russian Federation. The FY
2011 budget request also supports a funding increase for Nonproliferation and Verification
Research and Development for new technologies in support of treaty monitoring and
verification.

* Leverages Science to Maintain Nuclear Deterrence
The FY 2011 budget request advances the Department’s commitment to the national security
interests of the United States through stewardship of a safe, secure and effective nuclear weapons
stockpile without the use of underground nuclear testing. As the role of nuclear weapons in our
Nation's defense evolves and the threats to national security continue to grow, the focus of this
enterprise must also change and place its tremendous intellectual capacity and unique facilities in
the service of addressing other challenges related to national defense. NNSA is taking steps to
move in this direction, including functioning as a national science, technology, and engineering
resource to other agencies with national security responsibilities. NNSA must ensure our
evolving strategic posture places the stewardship of our nuclear stockpile, nonproliferation
programs, counterterrorism, missile defenses, and the international arms control objectives into
one comprehensive strategy that protects the American people and our allies. Through the
NNSA, the Department requests $7.0 billion for the Weapons Activities appropriation, a 9.8
percent or $624 million increase from the FY 2010 appropriation. This increase provides a
strong basis for transitioning to a smaller nuclear stockpile, strengthens the science, technology
and engineering base, modernizes key nuclear facilities, and strearulines the enterprise’s physical
and operational footprint.

These investments will enable execution of a comprehensive nuclear defense strategy based on
current and projected global threats that relies less on nuclear weapons, yet enhances national
security by strengthening the NNSA’s nuclear security programs. This improved NNSA
capability base will mitigate the concerns regarding ratification of the follow-on Strategic Arms
Reduction Treaty and the Comprehensive Test Ban Treaty. The FY 2011 request for Weapons
Activities has four major components. The request for Stockpile Support increases, reflecting
the President’s commitment to maintain the safety, security and effectiveness of the nuclear
deterrent without underground nuclear testing, consistent with the principles of the Stockpile
Management Program outlined in Section 3113 (a)(2) of the National Defense Authorization Act
of Fiscal Year 2010 (50 U.S.C. 2524). The request for Science, Technology and Engineering
increases by over 10 percent, and provides the funding necessary to protect and advance the
scientific capabilities at the U.S. nuclear security laboratories supporting the stockpile and
broader national security and energy issues. The budget request for Infrastructure supports the
operation and maintenance of the government-owned, contractor-operated facilities in the
nuclear security enterprise, as well as special capabilities for secure transportation and
construction. The security and counterterrorism component of the budget provides for physical
and cyber security in the NNSA enterprise, as well as emergency response assets and NNSA's
focused research and development contribution to the Nation's counterterrorism efforts.

* Advances Responsible Environmental Cleanup
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The FY 2011 budget includes $6 billion for the Office of Environmental Management to protect
public health and safety by cleaning up hazardous, radioactive legacy waste from the Manhattan
Project and the Cold War. This funding will allow the program to continue to accelerate
cleaning up and closing sites, focusing on activities with the greatest risk reduction,

As the Department continues to make progress in completing clean-up, the FY 2011 budget
request of $189 million for the Office of Legacy Management supports the Department’s long-
term stewardship responsibilities and payment of pensions and benefits for former contractor
workers after site closure.

The Administration has determined that the Yucca Mountain repository is not a workable option
and has decided to terminate the Office of Civilian Radioactive Waste Management. The core
functions and staff to support efforts under the Nuclear Waste Policy Act to meet the obligation
of the Government will transfer to the Office of Nuclear Energy by the end of FY 2010.

Management: Transforming the Culture of the Department with a Results-Oriented
Approach

In order to transform the way Americans use and produce energy, we must transform the
Department of Energy. The Department is committed to strengthening its management culture
and increasing its focus on resuits. The implementation of the Recovery Act provided the
Department with an opportunity to continue to refine best practices in management,
accountability, operations, and transparency. These best practices will be applied in executing
the FY 2011 budget.

To achieve our strategic priorities, the Department requests a net of $169 million for
Departmental Administration. These funds, along with resources in individual program offices,
will help transform key functional areas such as human, financial, project, and information
technology management. The request includes $2 million for Management Reform within the
Office of the Secretary, which will provide the Department with strategic direction, coordination,
and oversight of reform initiatives.

DEPARTMENT OF ENERGY FY 2011 PROGRAM OFFICE HIGHLIGHTS
Office of Science: Supporting Cutting-Edge Foundational Scientific Research

The Department of Energy’s Office of Science (SC) delivers discoveries and scientific tools that
transform our understanding of energy and matter and advance the national, economic, and
energy security of the United States. SC is a primary sponsor of basic research in the United
States, leading the Nation to support the physical sciences in a broad array of research subjects in
order to improve energy security and address issues ancillary to energy, such as climate change,
genomics, and life sciences. In FY 2011, the Department requests $5.1 billion, an increase of 4.4
percent over the enacted FY 2010 appropriation, to invest in science research. The FY 2011
request supports the President’s Plan for Science and Innovation, which encompasses the entire
SC budget, as part of a strategy to double overall basic research funding at select agencies. As
part of this plan, the budget request supports the training of students and researchers in fields
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critical to our national competitiveness and innovation economy, and supports investments in
areas of research critical to our clean energy future and to making the U.S. a leader on climate
change.

SC is addressing critical societal challenges and key missions of the Department of Energy
through significant improvements in existing technologies and development of new energy
technologies. SC will accomplish this by: (1) sustained investments in exploratory and high-risk
research in traditional and emerging disciplines, including the development of new tools and
facilities; (2) focused investments in high-priority research areas; and (3) investments that train
new generations of scientists and engineers to be leaders in the 21st century. The FY 2011
budget request supports all three of these investment strategies.

Two of the four Energy Innovation Hubs being requested in FY 2011 are through the Office of
Science; these Hubs will bring together teams of experts from multiple disciplines to focus on
two grand challenges in energy: (1) Fuels from Sunlight, a Hub established in FY 2010 and (2}
Batteries and Energy Storage, a new Hub in the FY 2011 request.

The Energy Frontier Research Centers (EFRC) program will be expanded in the FY 2011 request
to caplure new, emerging opportunities by furthering its scientific reach and potential
technological impact. New EFRCs will be competitively solicited in two categories: discovery
and development of new materials that are critical to both science frontiers and technology
innovations, and basic research for energy needs in a limited number of areas that are
underrepresented in the 46 original EFRC awards.

The FY 2011 request for the U.S. ITER Project ($80 million, a decrease of $55 million from FY
2010) is a reflection of the pace of ITER construction as of the end of 2009. The Administration
is engaged in a range of efforts to implement management reforms at the ITER Organization and
accelerate ITER construction while minimizing the overall cost of the Construction Phase for the
U.S. and the other ITER members.

The Office of Science supports investigators from more than 300 academic institutions and from
all of the DOE laboratories. The FY 2011 budget request will support approximately 27,000
Ph.D.s, graduate students, undergraduates, engineers, and technicians. Nearly 26,000 researchers
from universities, national laboratories, industry, and international partners are expected to use
SC scientific user facilities in FY 2011.

Advanced Research Projects Agency —~ Energy: Transformational Research and
Development

The FY 2011 budget request includes $300 million for the Advanced Research Projects Agency
— Energy (ARPA-E), a program launched in FY 2009 that sponsors specific high-risk and high-
payoff transformational research and development projects that overcome the long-term
technological barriers in the development of energy technologies to meet the Nation’s energy
challenges, but that industry will not support at such an early stage. An essential component of
ARPA-E’s culture is an overarching focus on accelerating science to market. Beyond simply
funding transformational research creating revolutionary technologies, ARPA-E is dedicated to
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the market adoption of those new technologies that will fuel the economy, create new jobs,
reduce energy imports, improve energy efficiency, reduce energy-related emissions, and ensure
that the U.S. maintains a technological lead in developing and deploying advanced energy
technologies.

Office of Energy Efficiency and Renewable Energy: Developing and Deploying Clean,
Reliable Energy

The Office of Energy Efficiency and Renewable Energy (EERE) strengthens the energy security,
environmental quality, and economic vitality of the U.S. through the research, development,
demonstration and deployment (RDD&D) of clean energy technologies and generation and
advances in energy efficiency. EERE’s activities are critical to creating a low carbon economy
and sustaining strong economic growth and job creation while dramatically reducing greenhouse
gas emissions and energy imports. EERE programs link advances in basic research and the
creation of commercially successful products and services to ensure delivery to the marketplace
for general use and implementation.

The FY 2011 budget request of $2.4 billion, an increase of 5 percent over FY 2010, is aimed at
accelerating revolutionary change in the Nation’s energy economy. The request includes
programs associated with meeting the President’s goals of investing in the next generation of
clean energy technologies, vehicles and fuels, and energy efficiency measures that reduce energy
use in Federal agencies and the industrial and building sectors.

Clean, Renewable Energy Generation

The FY 2011 budget request continues to work to transform the Nation’s energy infrastructure
by investing over $650 million in a variety of renewable sources of electrical generation such as
solar ($302 million, a 22 percent increase over FY 2010), and wind ($123 million, a 53 percent
increase over FY 2010), as well as deploy clean technologies to reduce our dependence on oil.
The request includes expansions on Concentrating Solar Power, biopower and off-shore wind,
which will provide new, additional avenues for clean energy development and deployment.
These technologies will reduce the production of greenhouse gas emissions and revitalize an
economy built on the next generation of domestic production.

Energy Efficiency
The Department implements a number of efforts to increase energy efficiency and conservation

in homes, transportation, and industry. The FY 2011 budget requests $758 million to accelerate
deployment of clean, cost-effective, and rapidly deployable energy conservation measures in
order to reduce energy consumption in residential and commercial buildings, and the industrial
and Federal sectors. The Department will invest $231 million in the Building Technologies
program, a 16 percent increase over FY 2010 for built environment R&D. Federal assistance for
state-level programs such as State Energy Program grants (§75 million) and Weatherization
Assistance Program (3300 million), will continue to help citizens implement energy conservation
measures, lower energy costs and greenhouse gas emissions, and build a technical workforce.
The FY 2011 request also includes $545 million to accelerate research, development and
deployment of advanced fuels and vehicles to reduce the use of petroleum and greenhouse gas
emissions. The FY 2011 budget complements the Recovery Act funding for these programs
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($3.1 billion for State Energy Programs, $3 billion for Weatherization Assistance, $2 billion for
Advanced Battery Manufacturing and $400 million for Transportation Electrification).

Office of Electricity Delivery and Energy Reliability: Moving Toward a More Intelligent
Grid to Power the Digital Economy

The FY 2011 budget request for the Office of Electricity Delivery and Energy Reliability (OE)
budget is $186 million, an increase of 8 percent over FY 2010. These funds will build on the
“Smart Grid” investments and other activities.

The ability of the United States to meet the growing demand for reliable electricity is challenged
by an aging power grid under mounting stress. Despite the increasing demand for reliable power
brought on by the modern digital economy, the power grid in the U.S. has suffered from a long
period of underinvestment. Much of the power delivery system was built on technology
developed over 50 years ago and thus responds to disturbances with speed limited by the
technology of that period. This limitation increases the vulnerability of the power system to
outages that can spread quickly and impact whole regions. Breakthroughs in digital network
controls, transmission, distribution, and energy storage will make the power grid more efficient,
alleviating the stress on the system, as well as enable greater use of clean and distributed energy
sources. The return on these investments will come from a reduction in economic losses caused
by power outages and the delay or avoidance of costly investment in new generation and
transmission infrastructure.

The budget request provides $144 million for research and development, which supports
development of technologies that will improve the reliability, efficiency, flexibility,
functionality, and security of the Nation’s electricity delivery system. It accelerates investment
in energy storage capabilities and funds two new research initiatives: Advanced Modeling Grid
Research, to develop grid-modeling capabilities using the large volumes of data generated by
advanced sensors deployed on the grid; and Power Electronics, to develop new power control
devices in collaboration with universities. The proposal also continues to support the
development of “Smart Grid” technologies and cyber security systems for the power grid.

The budget request continues support for Permitting, Siting, and Analysis ($6.4 million) to assist
States, regional entities, and other federal agencies in developing policies and programs aimed at
modernizing the power grid; and for Infrastructure Security and Energy Restoration ($6.2
million) to enhance the reliability and resiliency of U.S. critical infrastructure and facilitate its
recovery from energy supply disruptions.

Office of Environmental Management: Reducing Risks and Making Progress

The mission of the Office of Environmental Management (EM) is to complete the safe cleanup
of the environmental legacy brought about from over six decades of nuclear weapons
development, production, and Government-sponsored nuclear energy research. This cleanup
effort is the largest in the world, originally involving two million acres at 107 sites in 35 states,
dealing with some of the most dangerous materials known to man.
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EM continues to pursue its cleanup objectives within the overall framework of achieving the
greatest comparative risk reduction benefit and overlaying regulatory compliance commitments
and best business practices to maximize cleanup progress. To support this approach, EM has
prioritized its cleanup activities:

Activities to maintain a safe and secure posture in the EM complex
Radioactive tank waste stabilization, treatment, and disposal

Used nuclear fuel storage, receipt, and disposition

Special nuclear material consolidation, processing, and disposition
High priority groundwater remediation

Transuranic and mixed/low-level waste disposition

Soil and groundwater remediation

Excess facilities deactivation and decommissioning
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The FY 2011 budget request for $6.0 billion will fund activities to maintain a safe and secure
posture in the EM complex and make progress against program goals and compliance
commitments, including reduction of highest risks to the environment and public health, use of
science and technology to reduce life cycle costs, and reduction of EM’s geographic footprint by
40 percent by 2011. EM continues to move forward with the development of the capability for
dispositioning tank waste, nuclear materials, and used nuclear fuel. The budget request includes
the construction and operation of three unique and complex tank waste processing plants to treat
approximately 88 million gallons of radioactive tank waste for ultimate disposal. It will also
fund the solid waste disposal infrastructure needed to support disposal of transuranic and low-
level wastes generated by high-risk activities and the footprint reduction activities. In addition to
the FY 2011 budget request, EM will continue to expend the $6 billion in Recovery Act funding
provided by Congress to complete lower-risk footprint reduction and near-term completion
cleanup activities.

EM carries out its cleanup activities with the interests of stakeholders in mind. Most
importantly, EM will continue to fulfill its responsibilities by conducting cleanup within a
“Safety First” culture that integrates environment, safety, and health requirements and controls
into all work activities to ensure protection to the workers, public, and the environment, and
adheres to sound project and contract management principles. EM is also strengthening its
project and planning analyses to better assess existing priorities and identify opportunities to
accelerate cleanup work. Working collaboratively with the sites, EM continues to seek
aggressive but achievable strategies for accelerating cleanup of discrete sites or segments of
work. In addition, functional and cross-site activities such as elimination of specific groundwater
contaminants, waste or material processing campaigns, or achievement of interim or final end-
statcs are being evaluated.

After the EM program completes cleanup and closure of sites that no longer have an ongoing
DOE mission, post closure stewardship activities are transferred to the Office of Legacy
Management (LM). LM also receives sites remediated by the U.S. Army Corps of Engineers
(Formerly Utilized Sites Remedial Action Program) and private licensees (Uranium Mill
Tailings Radiation Control Act, Title Il sites). Post closure stewardship includes long-term
surveillance and maintenance activities such as groundwater monitoring, disposal cell
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maintenance, records management, and management of natural resources at sites where active
remediation has been completed. At some sites the program includes management and
administration of pension and post-retirement benefits for contractor retirees.

The Administration has determined that developing a repository at Yucca Mountain, Nevada, is
not a workable option and has decided to terminate the Office of Civilian Radioactive Waste
Management (RW). The Nation needs a different solution for nuclear waste disposal. Asa
result, in 2010, the Department will discontinue its application to the U.S. Nuclear Regulatory
Commission for a license to construct a high-level waste geologic repository at Yucca Mountain
and establish a Blue Ribbon Commission to inform the Administration as it develops a new
strategy for nuclear waste management and disposal. All funding for development of the Yucca
Mountain facility and RW will be eliminated by the end of FY 2010. The Administration
remains committed to fulfilling its obligations under the Nuclear Waste Policy Act. The Office
of Nuclear Energy will develop an integrated approach to improve the waste management
options for the Nation and support the Blue Ribbon Commission. Ongoing responsibilities under
the Nuclear Waste Policy Act, including administration of the Nuclear Waste Fund and the
Standard Contract, will continue under the Office of Nuclear Energy, which will lead future
waste management activities.

Innovative Technology Loan Guarantee Program and Advanced Technology Vehicle
Manufacturing Program: Supporting Investment in Innovation and Manufacturing

To encourage the early commercial production and use of new or significantly improved
technologies in energy projects, the Department is requesting an additional $36 billion in
authority to guarantee loans for nuclear power facilities and $500 million in appropriated credit
subsidy for the cost of loan guarantees for renewable energy systems and efficient end-use
energy technology projects under section 1703 of the Energy Policy Act of 2005. The additional
loan authority for nuclear power projects will promote near-term deployment of new plants and
support an increasing role for private sector financing. The additional credit subsidy will aliow
for investment in the innovative renewable and efficiency technologies that are critical to
meeting the Administration’s goals for affordable, clean energy, technical leadership, and global
competitiveness.

The FY 2011 budget also requests $58 million to evaluate applications received under the eight
solicitations released to date and to ensure efficient and effective management of the Loan
Guarantee Program. This request will be offset by collections authorized under Title XVII of the
Energy Policy Act of 2005 (P.L. 109-8).

The Advanced Technology Vehicle Manufacturing program requests $10 million to support
ongoing loan and loan monitoring activities associated with the program mission of making
loans to automobile and automobile part manufacturers for the cost of re-equipping, expanding,
or establishing manufacturing facilities in the United States to produce advanced technology
vehicles or qualified components, and for associated engineering integration costs.
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Office of Nuclear Energy: Investing in Energy Security and Technical Leadership

The Department is requesting $912 million for the Office of Nuclear Energy (NE) in FY 2011 -
an increase of 5 percent over the FY 2010 enacted level. NE’s funding supports the
advancement of nuclear power as a resource capable of meeting the Nation’s energy,
environmental, and national security needs by resolving technical, cost, safety, proliferation
resistance, and security barriers through research, development, and demonstration as
appropriate.

Currently, nuclear energy supplies approximately 20 percent of the Nation’s electricity and over
70 percent of clean, non-carbon producing electricity. Over 100 nuclear power plants are
offering reliable and affordable baseload electricity in the United States, and they are doing so
without air pollution and greenhouse gas emissions. NE is working to develop innovative and
transformative technologies to improve the competitiveness, safety and proliferation resistance
of nuclear energy to support its continued use.

The FY 2011 budget supports a reorganized and refocused set of research, development, and
demonstration (RD&D) activities. This program is built around exploring, through RD&D:
technology and other solutions that can improve the reliability, sustain the safety, and extend the
life of current reactors; improvements in the affordability of new reactors to enable nuclear
energy to help meet the Administration's energy security and climate change goals;
understanding of options for nuclear energy to contribute to reduced carbon emissions outside
the electricity sector; development of sustainable nuclear fuel cycles; and minimization of risks
of nuclear proliferation and terrorism.

NE is requesting $195 million for Reactor Concepts Research, Development and Deployment.
This program seeks to develop new and advanced reactor designs and technologies. Work will
continue on design, licensing and R&D for the Next Generation Nuclear Plant to demonstrate
gas-cooled reactor technology in the United States. The program also supports research on
Generation IV and other advanced designs and efforts to extend the life of existing light water
reactors. In FY 2011, NE will initiate a new effort focused on small modular reactors, a
technology the Department believes has promise to help meet energy security goals.

The FY 2011 request includes $201 million for Fuel Cycle Research and Development to
perform long-term, results-oriented science-based R&D to improve fuel cycle and waste
management technologies to enable a safe, secure, and economic fuel cycle. The budget also
requests $99 million to support a new R&D program, Nuclear Energy Enabling Technologies,
focused on the development of cross-cutting and transformative technologies relevant to multiple
reactor and fuel cycle concepts. The Crosscutting Technology Development activity provides
crosscutting R&D support for nuclear energy concepts in areas such as reactor materials and
creative approaches to further reduce proliferation risks. The Transformative Nuclear Concepts
R&D activity will support, via an open, competitive solicitation process, investigator-initiated
projects that relate to any aspect of nuclear energy generation including, but not limited to,
reactor and power conversion technologies, enrichment, fuels and fuel management, waste
disposal, and nonproliferation, to ensure that good ideas have sufficient outlet for exploration.
The Energy Innovation Hub for Modeling and Simulation will apply existing modeling and
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simulation capabilities to create a “virtual” reactor user environment to simulate an operating
reactor. NE will also continue its commitments to investing in university research, international
cooperation, and the Nation’s nuclear infrastructure — important foundations to support continued
technical advancement.

Office of Fossil Energy: Abundant and Affordable Energy for the 21* Century

The FY 2011 budget request of $760 million for the Office of Fossil Energy (FE) will help
ensure that the United States can continue to rely on clean, affordable energy from traditional
domestic fuel resources. The United States has 25 percent of the world’s coal reserves, and fossil
fuels currently supply 86 percent of the Nation’s energy.

The Department is committed to advancing Carbon Capture and Storage (CCS) technologies in
order to promote a cleaner and more efficient use of fossil fuels. In addition to significant
Recovery Act funds, Advanced CCS with $438 million requested in FY 2011 is the foundation of
the Department’s clean coal research program which seeks to establish the capability of
producing electricity from coal with near-zero atmospheric emissions.

In addition, $150 million of FE’s $760 million request will be used to promote national energy
security through the continued operations of both the Strategic Petroleum Reserve and Northeast
Home Heating Oil Reserve programs. These programs protect the Nation and the public against
economic damages from potential disruptions in foreign and domestic petroleum supplies.

Energy Information Administration: Providing Independent Statistics and Analysis

The FY 2011 request for the Energy Information Administration (EIA) is $128.8 million, which
is an $18.2 million increase over the FY 2010 current appropriation. EIA conducts a
comprehensive data collection program through more than 60 surveys that cover the fulj
spectrum of energy sources, end uses, and energy flows; generates short- and long-term domestic
and international energy projections; and performs informative energy analyses. EIA
disserinates its data products, analyses, reports, and other information services to customers and
stakeholders primarily through its website.

The increased funding improves EIA’s capability to close energy information gaps, strengthen
analysis, and address significant data quality issues. It provides for an expanded survey of
energy consumption in commercial buildings that will provide more baseline information critical
to understanding energy use. That survey also is a basis for benchmarking and performance
measurement for energy efficiency programs. The budget request also provides for: expanded
analysis of energy market behavior and data to address the increasingly important
interrelationship of energy and financial markets; continued implementation of improvements in
data coverage, quality and integration; upgrades to the National Energy Model; and initiation of
efforts to track and analyze the adoption of “Smart Grid” technologies and dynamic electricity
pricing plans.
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The National Nuclear Security Administration: Ensuring America’s Nuclear Security and
Reducing the Global Threat of Nuclear Proliferation

The National Nuclear Security Administration (NNSA) continues significant efforts to meet
Administration priorities, leveraging science to promote U.S. national security objectives. The
FY 2011 President’s budget request is $11.2 billion, an increase of 13 percent from the enacted
FY 2010 appropriation. The FY 2011-2015 President’s Request for the NNSA is a significant
funding increase over FY 2010 levels, reflecting the President’s priorities on global nuclear
nonproliferation and for strengthening the nuclear security posture of the United States to meet
defense and homeland security-related objectives:

* Broaden and strengthen the NNSA's science, technology and engineering mission to meet
national security needs

*  Work with global partners to secure all vulnerable nuclear materials around the world
within four years

*  Work toward a world with no nuclear weapons. Until that goal is achieved, ensure the
U.S. nuclear deterrent remains safe, secure and effective

* Transform the Nation's Cold-War era weapons complex into a 21st century national
security enterprise

* Provide safe and effective nuclear propulsion for U.S. navy warships

The FY 2011 budget request of $7.01 billion for the Weapons Activities appropriation provides
funding for a wide range of programs. Some activities provide direct support for maintaining the
nuclear weapon stockpile, including stockpile surveillance, annual assessments, life extension
programs, and warhead dismantlement. Science, Technology and Engineering programs are
focused on long-term vitality in science and engineering, and on performing R&D to sustain
current and future stockpile stewardship capabilities without the need for underground nuclear
testing. These programs also provide a base capability to support scientific research needed by
other elements of the Department, to the federal government national security community, and
the academic and industrial communities. Infrastructure programs support facilities and
operations at the government-owned, contractor-operated sites, including activities to maintain
and steward the health of these sites for the long term. Security and counterterrorism activities
leverage the unique nuclear security expertise and resources maintained by NNSA to other
Departmental offices and to the Nation.

The Weapons Activities request is an increase of 9.8 percent over the FY 2010 enacted level.
This level is sustained and increased in the later outyears. The multi-year increase is necessary
to reflect the President’s commitment to maintain the safety, security and effectiveness of the
nuclear deterrent without underground nuclear testing, consistent with the principles of the
Stockpile Management Program outlined in Section 3113 (a)(2) of the National Defense
Authorization Act of Fiscal Year 2010 (50 U.S.C. 2524). Increases are provided which directly
support of the nuclear weapon stockpile, for scientific, technical and engineering activities
related to maintenance assessment and certification capabilities, and for recapitalization of key
nuclear facilities. The President’s Request provides funding necessary to protect the human
capital base at the national laboratories —including the ability to design and certify nuclear
weapons — through a stockpile stewardship program that fully exercises these capabilities.
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Security and nuclear counterterrorism activities decrease about 3 percent from the FY 2010
appropriated levels, leveraging the continuing efficiencies in the Defense Nuclear Security
budget.

The FY 2011 request for Defense Nuclear Nonproliferation is $2.7 billion, an increase of 25.8
percent over the FY 2010 appropriation. The increase is driven by the imperative for U.S.
leadership in nonproliferation initiatives both here and abroad. In addition to the programs
funded solely by the NNSA, our programs support the Department of Energy mission to protect
our national security by preventing the spread of nuclear weapons and nuclear materials to
terrorist organizations and rogue states. These efforts are implemented in part through the
Global Partnership against the Spread of Weapons and Materials of Mass Destruction, formed at
the G8 Kananaskis Summit in June 2002, and the Global Initiative to Combat Nuclear Terrorism,
faunched in Rabat, Morocco, in October 2006.

The FY 2011 President’s request for International Nuclear Materials Protection and Cooperation
reflects selective new security upgrades to buildings and areas that were added to the cooperation
after the Bratislava Summit, additional Second Line of Defense sites, and sustainability support
for MPC&A upgrades. The Global Threat Reduction Initiative increases by 68 percent in
support of the international effort to secure vulnerable nuclear materials around the world within
four years. The Fissile Materials Disposition program increases by 47 percent reflecting
continuing domestic construction of the MOX Fuel Fabrication Facility and the Waste
Solidification Building, as well as design documentation for a related pit disassembly and
conversion capability. A portion of the funding increase results from the transfer of funding
associated with the latter activity from the Weapons Activities appropriation starting in 2011.

The President’s request of $1.1 billion for Naval Reactors is an increase of 13.3 percent over the
FY 2010 appropriated level. The program supports the U.S. Navy's nuclear fleet, comprised of
all of the Navy’s submarines and aircraft carriers, including 52 attack submarines, 14 ballistic
missile submarines, 4 guided missile submarines, and 11 aircraft carriers. These ships are relied
on every day, all over the world, to protect our national interests. Starting in FY 2010, there are
major new missions for the NNSA Naval Reactors program. A significant funding increase is
requested for the OHIO Class submarine replacement and for the related activity which will
demonstrate new submarine reactor plant technologies as part of the refueling of the land-based
prototype reactor. R&D is underway now, and funding during this Future Years Nuclear
Security Program is critical to support the long manufacturing spans for procurement of reactor
plant components in 2017, and ship procurement in 2019. Resources are also included in FY
2011 to support commencement of design work for the recapitalization of used nuclear fuel
infrastructure.

The Office of the Administrator appropriation provides for federal program direction and support
for NNSA's Headquarters and field installations. The FY 2011 request is $448.3 million, a 6.5
percent increase over the FY 2010 appropriation. This provides for well-managed, inclusive,
responsive, and accountable organization through the strategic management of human capital,
enhanced cost-effective utilization of information technology, and integration of budget and
performance through transparent financial management practices.
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Management: Transforming the Culture of the Department with a Results-Oriented
Approach

To transform the way Americans use and produce energy, we need to transform the Department
of Energy. Because the mission of the Department is vital and urgent, it must be pursued using a
results-oriented approach that is safe, fiscally responsible, and legally and ethically sound. The
Department has developed strong management and oversight capabilities during implementation
of the Recovery Act, and these lessons will be applied to the FY 2011 budget. The budget
request of $337 million for corporate management includes $75 million for the Office of
Management, $102 million for the Office of the Chief Information Officer, $43 million for the
Inspector General’s office, $62.7 million for the Office of the Chief Financial Officer, $37
million for the Office of General Counsel, and $2 million for Management Reform within the
Office of the Secretary. The Management Reform effort will provide the Department with
strategic direction, coordination, and oversight of management initiatives. The primary mission
of this new office is to identify operational efficiencies to free up resources for priority mission
activities. The Department is also requesting $12 million for a new Acquisition Workforce
Improvement initiative which will be utilized to increase the size and improve the training of our
acquisition professionals.

The Department’s human capital management cfforts are focused on an integrated approach that
ensures human capital programs and policies are linked to the Department’s missions, strategies,
and strategic goals, while providing for continuous improvement in efficiency and effectiveness.
To accomplish this goal, the Department will develop different strategies to attract, motivate and
retain a highly skilled and diverse workforce to meet the future needs of the Nation in such vital
areas as scientific discovery and innovation.

To improve stewardship of taxpayer dollars, the Department will continue to issue audited
financial statements in an accelerated timeframe and provide assurance that the Department’s
financial management meets the highest standards of integrity. The Department’s FY 2009
financial statements were reviewed by independent auditors and received an unqualified opinion.
This was made possible by implementing an aggressive plan to mitigate and remediate a number
of financial management challenges that were identified by the Department and its independent
auditors. In addition, the Department continues to strengthen the execution of program funding
dollars by having regular execution reviews that will ensure funding is processed, approved and
spent quickly and responsibly. The Department in FY 2011 will continue its effort to build and
improve its integrated business management system.

The Department is continuing to make progress in improving project management and is
implementing an action plan with scheduled milestones and aggressive performance metrics. The
focus of the action plan is to successfully address the root causes of the major challenges to
planning and managing Department projects. The action plan identifies eight measures that,
when completed, will result in significant, measurable, and sustainable improvements in the
Department’s contract and project management performance and culture.

To improve financial performance in project management, the Department has increased the use
of Earned Value Management (EVM) techniques within program offices. These techniques

20
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objectively track physical accomplishment of work and provide early warning of performance
problems. A certification process was instituted for contractors’ EVM systems to improve the
definition of project scope, communicate objective progress to stakeholders and keep project
teams focused on achieving progress. Currently, 70 percent of the Department’s capital asset
projects have certified EVM systems.

The Department continues to strengthen information technology management by consistent
execution of robust I'T Capital Planning and Investment Control oversight and reporting
processes designed to ensure successful investment performance, including the use of EVM
Systems as appropriate, and the remediation of poorly performing investments. Through the
establishment and use of an Enterprise Architecture that aligns to the Federal Enterprise
Architecture, the Department has ensured that all [T investments follow a comprehensive
Modernization Roadmap.

The Department continues to take significant actions to improve its cyber security posture by
implementing its Cyber Security Revitalization Plan to address long-standing, systemic
weaknesses in the Department’s information and information systems. Specifically, the
Department seeks to ensure that 100 percent of operational information technology systems are
certified and accredited as secure and that the Department’s Inspector General has rated the
certification and accreditation process as “satisfactory.” Additional steps will be taken to ensure
that electronic classified and personally identifiable information are secure.

CONCLUSION
I appreciate the opportunity to appear before you to present the FY 2011 budget request

for the Department of Energy. I will be happy to take any questions that Members of the
Committee may have,
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Mr. PASTOR. I have been told that there is a possibility that in
the very near future, within 5 to 15 minutes, there may be a call
to vote. So we will start with some questions and then we will
leave to go vote and come back to continue.

I have a request and, if there is objection obviously I won’t. But
Congressman Wamp is the Ranking Member on a MILCON that is
going to start a hearing. He would like to ask one question before
he leaves. Mr. Wamp.

Mr. WamP. Thank you for your courtesy. And it is timely because
Secretary Chu just spent almost 2 full days in Oak Ridge and saw
several aspects of what is done there. And I am grateful for your
time and enjoyed being there with you. So did our Governor and
Congressman Lincoln Davis, and he can follow up on this when I
go to the other hearing.

But I wanted to ask you a couple of questions. I know the public
knew of most of what you did there. But some of what you did
there, the public doesn’t know and shouldn’t know. But is there
anything that you saw or learned in Oak Ridge that in any way
opened your incredibly educated eyes to anything? Was there any-
thing that you were struck by after seeing the really excellent mul-
tipurpose site? The national security missions are certainly grateful
for the budget request on nonproliferation activities to meet this
administration’s priorities. Yet, clearly, what is done there will as-
sist in a major way the world being a safer place. After we provided
the build-up for a long period of time, we are certainly involved in
meeting whatever the NPR recommends and we are grateful for
that.

Clearly in the science arena, you all have made a big commit-
ment just in the last 15 months in certain areas, that the Oak
Ridge National Laboratory is working on. I know you gave a long
talk on climate change. While I don’t agree with a lot of the objec-
tive, it was certainly a talk that the scientists at the Oak Ridge
National Laboratory really keyed into and agree with, obviously, a
lot of what you said.

I was also fascinated at dinner the other night when we talked
about the research programs at ARPA-E and your priorities there.
And I want you to go into that today so that the subcommittee and
the professional staff can fully understand what your priorities are
and why you need what you need from the subcommittee.

Secretary CHU. Thank you, Congressman. Very quickly. I visited
two facilities, Y-12, which is part of the NNSA laboratory complex.
And T visited Oak Ridge National Laboratory. And I was struck by
the fact that in both sites there were an amazing number of Ameri-
cans working there, a very dedicated workforce on two different as-
pects. In Y-12, I saw a new place that was being used to consoli-
date the nuclear materials in a much safer way, so that you can
reduce the footprint at Oak Ridge, you can actually reduce the ex-
penditures, because just the guarding this material was becoming
exorbitantly expensive.

It is a place where we also do a lot of the refurbishment and dis-
mantlement of our nuclear weapons. This is a very important part
of our continuing national security. And, again, amazing workforce.

And Oak Ridge National Laboratory is one of the leading na-
tional laboratories in the Office of Science. As you know, we ex-
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tended that for another 5 years because of its outstanding manage-
ment and operation. It is a center for a wide range of activities. It
is the leader in the world in advanced computing and the use of
advanced computing to do all sorts of things that will play an inte-
gral role in the economic prosperity of the United States.

I did give a long talk. I perhaps spent a fifth of my time on cli-
mate change, only to say that contrary to some people’s beliefs, the
evidence of human-caused climate change is mounting, not decreas-
ing. I hope I spent most of my time talking about the economic op-
portunities the United States has in becoming a leader in this evo-
lution towards sustainable energy. We have a chance and, again,
it is because of the great innovation machine in the research uni-
versities, in the national laboratory, in the private sector espe-
cially. When guided very gently, that great innovation machine can
develop leading technologies that can be used at home, but, equally
important, that can be exported around the world.

So in my talk there, I was focusing on having the United States
seize those opportunities for prosperity tomorrow and the years
and decades ahead.

Mr. Wamp. ARPA-E?

Secretary CHU. ARPA-E, is a new way of funding in the very
short term, 2 years, 3 years maximum. It is a push where the pro-
gram directors in ARPA-E are being proactive, just like in DARPA,
and they are saying what areas in the technology sector are ripe
for a little push to really break open development. We are funding
initiatives that we believe can be home runs. So we are not going
for signals. If you swing for home runs, you will strike out. But if
you hit a home run and a grand slam, then it really gives us a very
different result. It creates new industries.

So a lot of the activities we are funding at ARPA are of that ilk.
It is very short term, specific. It is sort of prefunding that we hope
in 2 or 3 years the private sector will pick up.

Mr. WAMP. Is the stimulus money for ARPA-E actually spent, ob-
ligated under Mr. Frelinghuysen’s question? Why don’t you tell us
that?

Secretary CHU. Yes. So in terms of the stimulus money for
ARPA-E, the first round of proposals have gone out. The second
round, in terms of all of the stimulus money and appropriations,
in answer to that question, we were given 36.7 billion. Right now
we have obligated 26 billion. We will go to 30 billion by June. By
the end of fiscal year 2010 we will have obligated all of it. A large
fraction of the selection has already been done. Under contract,
about 12 billion. The costing is slower in part because of the cost-
ing of any of these areas; in particular some of the weatherization
grants, the State energy programs, the ECBG. And some of these
programs, you give them to States and we try to help the States
set up—and many of these things, they too had to go out for pro-
posals.

And so what we are doing is we are helping the States. There
are some excellent States who are costing these at a very good clip.
Ohio is a shining example of one such State. And there are other
States that are less experienced in this, but we are trying to help
them.
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I think we are partnering with the States. We are trying to get
that money out. But in general, I think we are on our schedule to
cost the money as rapidly as we can. We actually had an obligation
schedule and a costing schedule with some of the programs. The
ramp-up is now going very quickly. It is being well used, and it will
be out there and costed in short time.

Mr. PASTOR. Thank you, Mr. Wamp.

Mr. Secretary, as I understand, things have changed again. Now,
the vote will probably be at 2:30. We have changed again. The
issue is that sometime this afternoon, the supplemental is going to
be on the floor, and once that is on the floor, we will have to ad-
journ.

Secretary CHU. I understand.

Mr. PASTOR. So what I am going to try to do is give the members
at least 5 minutes to ask a question. So we are going to try to ac-
commodate as many members as we can, not knowing what time
the supplemental comes on and when we have to adjourn. The rea-
son I am going to ask these questions is that I am kind of learning
on the job. But I have seen where assistant secretaries and other
people from the Department have come forth. Usually we lead off
Whgn you had a requirement—I will give you an example from yes-
terday.

We had Assistant Secretary Miller here. In the legislation that
was passed last year, it said that a report on the hubs will be deliv-
ered no later than 60 days after enactment. And so I mentioned to
the Assistant Secretary, that sometime in January that was due.
And based on his expression, he was a little bit surprised to know
that that was something that was required.

But he also had another commitment to the committee, the stra-
tegic report that was due also around January, and he apologized
profusely. He was hoping to have it here, but no plan in hand.

In 2007, I remember on the subcommittee we asked NNSA for
the Nuclear Strategy for the 21st Century, and they said it was
coming. And then they said, “Well, now, we may have the Nuclear
Posture Review that was promised last November,” that that is
coming. And so it is these series of “it is coming, have faith.”

Well, as I told you at the very beginning, my intent and I think
a lot of the members of the subcommittee share this, was to look
at these reports and see what the future was, where we were going,
so that we can make decisions as we planned the 2011 budget. And
so it is for us to be able to get the backup, the information, so we
can make decisions that are rational. And now I think we have a
bigger mandate since our administration has told us to be fiscally
responsible, to make sure that the moneys are invested in the right
way.

So I would ask you and recommend highly to you that you may
want to talk to some of your Assistant Secretaries, Under Secre-
taries and the various personnel that you have. It is very impor-
tant that they fulfill their obligation and bring in these reports to
us, and the quicker the better. So that we can go on with our work,
looking at your 2011 budget, and making decisions that are based
on data that they have provided to us.

Secretary CHU. Well, I don’t know if it is any small comfort, I
will add my apologies. I knew about that obligation and we slipped.
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And I will go back and make sure we redouble our efforts and get
that back to you. We have slipped on that. There has been a lot
of effort. These hubs are new. It is getting a very clear idea that
it is very important to start these in the right way. So I've put a
lot of direct, personal effort because it is something I take very se-
riously. So in the startups of the hubs, it wasn’t clear, just as it
probably was not clear for a little while. I hope to clarify that as
best as possible to you and the other members of the committee
and the staff of this committee. It was also not clear in the Depart-
ment of Energy for a little while and we had to go round and round
and round. And I had to essentially develop with my team exactly
what we mean.

But we will take our responsibilities and our duties to you and
this committee very seriously. And also, just along the apology
pla)lrt, certainly I misspoke in the Wall Street Journal article
about

Mr. FRELINGHUYSEN. We do read. They are usually pretty accu-
rate.

Secretary CHU. In the Wall Street Journal article about our
budget request, it is a request. But I think the Ranking Member
will hopefully support me on that request. But it is a request and
we—even 1 know that. So that I apologize that that slipped. I
didn’t catch it.

Mr. PAsTOR. With a misrepresentation, I guess, on the reporter.

Secretary CHU. No, no. Whatever I wrote.

Mr. PASTOR. I am trying to get you a way out of this one. Rod-
ney, as I understand now, the supplemental will be brought up
after this series of votes. So we are going to clarify it, so as we
leave we will know where we are at. Rodney.

Mr. FRELINGHUYSEN. Thank you, Mr. Chairman. I don’t need to
reiterate my unhappiness. I am just wondering, I have a few ques-
tions and you may want to bring a few reenforcements up to join
you. I would like to clear up some matters relative to the legal au-
thority for some of your actions relative to Yucca.

Mr. Secretary, Section 304 of the Nuclear Waste Policy Act estab-
lishes the Office of Civilian Radioactive Waste Management which
will be headed by a director. Your budget request materials very
clearly state that you are terminating the office. Are you requesting
an amendment to the Nuclear Waste Policy Act?

Secretary CHU. No. I felt that this was something I discussed
with general counsel in my office as to how to interpret that. And
we respectfully believe that it is an authority in the Department
of Energy that we can reallocate

Mr. FRELINGHUYSEN. The office, as you are aware, was estab-
lished by statute. I don’t think you can do it unilaterally.

Secretary CHU. Well, all I can say is I am not a legal expert in
this matter. But I did talk with our general counsel on it at some
length.

Mr. FRELINGHUYSEN. I raise the issue. This is why some basic
communication would help, despite the political dynamic and the
determination that the White House is ironclad. You do have to
have some statutory authority to do it.

On March 10th, the Department sent a Notice of Expected Sepa-
ration to more than 150 DOE employees who may lose their jobs
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as a result of the administration’s Yucca Mountain policy. This
puts them on notice that workforce restructuring opportunities may
be available to them. It is a kind way to put it, including jobs in
another part of the DOE. You are aware of this notice?

Secretary CHU. Yes.

Mr. FRELINGHUYSEN. Yes, of course. And are you aware of section
302 of our fiscal year 2010 act? Or maybe somebody behind you is.

Secretary CHU. Yes. Yes. We are seeking to reprogram the funds
so that given the present administration’s intent to close down
Yucca Mountain, that given the expense of it, we thought it would
be prudent to begin and to reprogram those funds.

Mr. FRELINGHUYSEN. Let me just read from that section. And I
quote, “None of the funds appropriated by this act may be used to
develop or implement a workforce restructuring plan that covers
empll{oyees of the Department of Energy.” All within quotation
marks.

Now, I have asked the lawyers at the GAO to give me their pre-
liminary opinion on this provision. But I am sort of looking for
yours. And you are using fiscal year 2010 funds to restructure the
Office of Civilian Radioactive Waste Management. And what is
your authority for doing it?

Secretary CHU. Again, this is

Mr. FRELINGHUYSEN. I don’t want to get into moral authority. I
am wondering what your legal authority is.

Secretary CHU. Absolutely. So on matters of legal authority,
again, I look to the general counsel on this. And so we would be
happy to discuss it, but again this is something where I was under
the impression and advised that we, of course, needed to inform
this committee and Congress of our intent to do this. But, I was
told it was within our capability.

Mr. FRELINGHUYSEN. Some think that this provision only applies
to the Defense nuclear facilities because of its original links to sec-
tion 3161 of the fiscal year 1993 Defense authorization bill.

But a defense nuclear facility is defined in the act and I quote,
“includes,” in quotation mark, “a nuclear waste storage or disposal
facility that is under the control or jurisdiction of the Secretary,”
end of quotation. That sounds pretty much like Yucca Mountain. I
assume you would agree.

I think we need some clarity here. I know that determination has
been made but quite honestly, I don’t think you have the statutory
authority to do it.

Secretary CHU. Well, I think this would require a longer discus-
sion, you and I and our staffs on that.

Mr. FRELINGHUYSEN. We will have that. I welcome that.

Secretary CHU. Okay.

Mr. FRELINGHUYSEN. And I think, quite honestly, public opinion
is behind having it, certainly in relation to the Blue Ribbon Com-
mission that the Chairman and I have talked about. That always
ought to be on the table. I know the word is out it has been elimi-
nated. But in reality that is not our read there, nor is it in the stat-
ute which I cited there.

Secretary CHU. Okay. I am misunderstanding what you were
saying because I was on an earlier comment. If the discussion is
what the Blue Ribbon Commission——
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Mr. FRELINGHUYSEN. That is one discussion. But I think to some
extent if you move unilaterally, you are actually violating section
3161 of that 1993 Defense Authorization Act. Obviously we are
going to see what we can do to get a little more clarity. And I wel-
come the discussion with you.

Thank you, Mr. Chairman.

Mr. ISRAEL. Thank you, Mr. Chairman. Mr. Secretary, I want to
thank you for the work you are doing. Your Department has had
a legacy of several decades I believe of unfilled potential, and I be-
lieve you are changing that. You are changing it in your manage-
ment style, you are changing it your expertise, and you are chang-
ing it with new investments. So thank you for that.

I know we are going to go to votes fairly soon, so I will ask a
very quick question. I am going to dispense with the wind-up and
get right to the pitch. You and I have had conversations in the past
about PACE bonds, Property Assessed Clean Energy bonds. You
recognize that energy efficiency is low-hanging fruit to displace oil
almost immediately. You also recognize that the best way of achiev-
ing that energy efficiency is to allow people to get a faster return
on investment. And one good way of doing that is to incentivize
local governments to help people finance those energy-efficiency
retrofits in deployment of renewable energy, whether it is an indi-
vidual homeowner or a major commercial property developer.

My question is—I have asked this to Secretary Johnson and Sec-
retary Souza as well. I am going to pose it to you and then ask if
you and I could follow up. I believe that the big game-changer in
this would simply be for the Department of Energy to apply its ex-
isting loan guarantee authorities to guarantee local financing, to
guarantee that when a municipality goes into the bond market to
finance those retrofits, that the full faith and credit of the United
States Government is behind those financings.

We passed that language in the climate change bill in the House.
I am not sure you need an act of Congress to do that. You have
the authority to simply say that some of your loan guarantee au-
thority will apply to PACE bonds and other local financing.

So I am asking you today to give that deeper consideration. I
know that there are some theories in the Department, but when
can we have a conversation so that we can get to a decision by you
on applying some of that loan guarantee authority to PACE bonds
and other local financing mechanisms?

Secretary CHU. Congressman, first, yes, I am a big fan of the
PACE mechanism of funding, upfront cash so homeowners and
even businesses can do retrofits that will prevent out-of-pocket ex-
penses and actually save them money on a month-to-month basis.
We are looking at this—I am being assaulted now with a lot of
legal questions.

In some sense I should have my younger brother, the lawyer,
here. In any case, I have asked whether we, within our authority,
can do this or not. But I do agree that it is something that we are
very enthusiastic about and we would invite you over to the De-
partment of Energy, so we can talk about that.

Mr. ISRAEL. I would like to have that conversation and also some
certainty as to when the lawyers are going to give you an answer.
I know it has been churning, but if we can do a little less churning
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and a little more producing it would be good. If you can prioritize
that, I would appreciate it and look forward to following up with
you personally.

Thank you, Mr. Chairman.

Mr. PASTOR. Mr. Simpson.

Mr. SimMPsON. Thank you, Mr. Chairman. Thank you for being
here, Secretary. I appreciate it very much.

Let me say first of all, I appreciate the administration’s response
to the nuclear energy budget in this budget that you proposed. I
see many administrations come through that say they support nu-
clear energy. Then when the budget comes in, it doesn’t seem to
do that. This is the first one that I have seen that actually looks
like they are serious about nuclear energy. So I thank you for that.
It is very important.

I told you I wasn’t going to ask you anything about Yucca Moun-
tain, and I am not; but I will make a statement and you can re-
spond if you want to. You don’t have to. The white elephant sitting
in the room back there is—we all know why it is closing. Nobody
wants to say it, but we all know why it is closing. It has nothing
to do with science or anything else. It is just the reality. And I get
it. It is going to close. But I do have one complaint. You are seeking
to withdraw the license application. I understand why you are
doing that. What I don’t understand is why you are seeking to
withdraw it with prejudice. Which means that some future admin-
istration, some future Congress, when we are all gone, can’t decide
those guys back in 2000 knew what they were doing and this
maybe is a good place to put it.

Now, the Blue Ribbon Commission is not a siting commission. It
is a process commission to look at how we are going to deal with
this stuff. But we all agree that at some point in time we are going
to need a geological repository. You said that last year. At some
point in time, we are going to have to have some siting commission,
some future administration, some future Congress, whoever, is
going to have to have a siting commission.

Why not leave everything on the table instead of trying to tie the
hands—and, in fact, this doesn’t really tie the hands. What it does
is just make it more expensive, because it just means you cannot
reapply for the same license application. They could say we are
going to expand Yucca Mountain. It is a different license applica-
tion, and we can apply for it. All that withdrawing with prejudice
says is you are going to have to go through some additional steps,
maybe reducing the size of it, maybe expanding the size of it,
change it somehow so it is a different license. That just means it
adds cost to it. So I just don’t understand why you would withdraw
it with prejudice.

Having said that, I think what Ranking Member Frelinghuysen
was saying was the ability of the Department of Energy to dis-
continue the OCRWM division, a division that was created by Con-
gress, by statute, is questionable. And so we probably need some
legal clarification or at least some discussions with you on that.

Having said all that, will you guarantee me that it is the intent
of the Department of Energy to meet the milestones in the Gov-
ernor’s agreement to the State of Idaho, and does that include hav-
ing all the SNF removed from the State of Idaho by the year 2035?
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Secretary CHU. So in answer to your last question, the answer
is a very simple “yes.” We intend to fulfill our obligation. The rea-
son we are withdrawing with prejudice is so that we give a very
clear signal this administration does not intend to proceed, so we
move on with it.

Mr. SIMPSON. Are you going to blow it up? It is a big hole in the
ground. We have abandoned mines that we try to take care of. Are
they going to put cement over it?

Secretary CHU. None of the above.

Mr. SiMPSON. I think it is a pretty clear indication that you have
made. I don’t think you have to withdraw with prejudice. I mean,
you said we ain’t going to pursue it.

Anyway, one other question. Loan guarantees. I appreciate the
fact that you put out the $8 billion in the conditional loan guaran-
tees for the new reactors. It is a huge step forward. As you know,
for front-end enrichment facilities, there are proposed loan guaran-
tees that are currently before the Department of Energy. 1 talked
with the Under Secretary of the loan guarantee program, the direc-
tor of the loan guarantee program. There have been applications
that have been going on for about 18 months. His goal is to try to
reduce that to 4 to 6 months.

Any idea when we are going to see any type of results from the
loan guarantee on the front-end enrichment? And I also applauded
your decision yesterday with the 45 million that you have com-
mitted to USEC, at Oak Ridge and so on. I think that is the right
step. I don’t think these companies have to be in competition with
one another. The fact is we need all technologies.

Secretary CHU. Yes, I agree with that. And what we are doing
is we are proceeding on the two front-end loan guarantee applica-
tions. They are on different timetables. One is not holding up the
other. We are trying to work and finalize arrangements so that we
can finance both of them. I think that is proceeding forward. So,
in fact, if what we hope is to restart the nuclear industry, we will
need both.

Mr. SiMPSON. Could you tell me how the credit subsidies are de-
termined in the loan guarantee program?

Secretary CHU. Very, very complicated issue. It depends on the
financial stability of the assets of the company; in case of default,
what the Federal Government could put liens on. These are com-
plex determinations on the bond rating, if you will, that accompany
many other things, the assets. And then we determine a range.
And then through discussions with OMB, a credit subsidy is finally
determined.

Mr. PASTOR. Thank you. Mr. Davis.

Mr. Davis. Mr. Chairman, thank you very much. And, Mr. Sec-
retary, thank you for being here today. My father always told me
if you want to hear a sermon, be sure you have a preacher that is
preaching it. And if you want someone to operate your farm, be
sure you get a farmer. Now, I use those two analogies for a reason.
If you want someone to be the head of the Agency for Energy Re-
search and Development, get a scientist and someone who has been
there and done that and knows what they are doing.

I am pleased for one of the few very first times, we have a Noble
Laureate and someone who gets it. Someone who is willing to ques-
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tion even what may be going on in the laboratories, if necessary,
and to be sure that those individuals we have tasked with certain
responsibilities are fulfilling those responsibilities.

I have been impressed with your leadership of this Department
and I am sure that in the future we will even be more impressed
as you continue to work to be sure that America’s energy needs and
our national security needs will be met.

I hear a lot about climate change being discussed. In my district,
it is a very rural district, and there will be folks who challenge me
on all cases, generally: Climate change is not occurring; there are
just changes in certain cycles. And I say, “So you believe that it is
a cyclical process?” “Yep.” “So you think we go through cycles on
the Earth and therefore the temperatures change.” They say,
“yeah.” And I say, “So you believe in climate change.” “Oh, yeah,
but I don’t believe man has anything to do with it.” And then you
say, “Well, if we are talking about an energy policy, climate
change, you are pretty happy that we are talking about removing
the hold from our throat that foreign countries have on us that are
supplying us with energy.”

So, should we call this an energy policy? Should we shift the title
of what we are doing? Because everyone wants cheaper energy.

My wife and I built a house many years ago when we put a split-
unit electric system in it. The air handler was in the basement and
the outside condenser was outside. And then natural gas came, and
we put a natural gas system in. And then that ran out because
they were using the wells in the area—I am getting to energy effi-
ciency. And then when the natural gas ran out, we put in another
propane. And eventually, about 2 years ago, we put in a high-effi-
ciency electric unit that has saved us 65 percent or better of the
energy we consumed the last 30 years in that house, on an average
annual basis, if you look at the kilowatts that we use per month
by using the highly efficient unit.

So for me, I think there are many, many parts of the puzzle
when we talk about becoming closer to energy independent, and be-
coming more and more economically secure, and having more na-
tional security as we look in the energy policy that brings us there.

So from where I am sitting, I am looking at someone like you
that has the experience, has the knowledge. Where do you see our
country being a decade from today as it relates to all of the pro-
posals we are seeing in the area of energy? And what do you expect
our labs to be able to do to make us more energy independent and
less dependent on nations who may not be our friend?

Secretary CHU. Well, I agree with you. I think the lowest-hang-
ing fruit is to promote energy efficiencies. Show homeowners, show
individuals, show companies, how to decrease their energy usage so
Ehey save money and create incentives and really show this can be

one.

I do this personally in every home I've lived in. Well, there is one
that was built very recently that I didn’t have to do much. In every
other home that was older I personally, with my own hands,
weatherized these homes, putting insulation in, and I got huge en-
ergy savings immediately—and a more comfortable home.

And so I think that is one of the things. In 10 years’ time we
hope we will have then piloted successfully and deployed at scale
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energy-efficiency programs that homeowners can immediately start
saving money using finance mechanisms so there is no out-of-pock-
et cost, but on a monthly basis they are saving money. I think we
want to do the same in industries, factories, and commercial build-
ings.

So these are some of the things that we want to push as hard
as possible. We also want to develop and push the continuation of
cleaner forms of energy, to develop cleaner ways of using fossil fuel
as we develop renewable energy.

So I see within 10 years a growth of wind, I see solar
photovoltaics dropping at least by a factor of 2, hopefully a factor
of 3 in price. Factor 4, magic will occur. But then, without subsidy,
everyone will put it on their roof. I see batteries that will have
twice the energy density of today’s batteries, so we can have plug-
in hybrids at a massive scale. In 10 years, we begin to massively
deploy—it is simply, again, saving more money because you can
plug your car in, and if we have batteries that are compact and
could last 15 years, that were at the target price we want, you are
driving your car in the first 40-50 miles with maybe three times
less cost and decreasing our oil dependency. In 10 years’ time, what
I see in the battery technology, I think this will happen.

Mr. Davis. I think also, as I see the increasing of potential loan
guarantees for those reactors in nuclear energy, is that also an
area where you see expansion?

Secretary CHU. Yes, very much so. I think it is the intent of the
administration to—and this is why we are requesting 36 billion in
additional loan guarantee authority. So that we can show that the
new generation 3-plus reactors can be built on time, on budget,
that it makes good economic sense. And then the private sector, the
financial companies will say, this makes good economic sense, it is
a good way to baseload clean energy, and they will take over. That
is the strategy.

Mr. PASTOR. Mr. Rehberg. Calvert.

Mr. CALVERT. Thank you, Mr. Chairman. And thank you, Mr.
Secretary. It is always great to see a fellow Californian out here
today.

As you know, not all solutions for energy are high-tech. Some so-
lutions are relatively low-tech, and one of those was a number of
companies that are coming out with new roofing granules, so-called
cool roofs. You talked about them. President Obama has talked
about them. And as a matter of fact, 3M Corporation that make
these roofing granules just happens to be in my congressional dis-
trict. It’s a low-tech solution that works, brings down your energy
costs substantially.

And since you both have talked about it, you continue to be a
strong proponent of those technologies, could you encourage home-
owners to install cool roofs when possible?

Secretary CHU. Yes. The answer is yes.

Mr. CALVERT. Okay. Then you know in this Home Star legisla-
tion that is now being considered here in Congress, the so-called
Silver Star rebate to consumers who make energy-efficient up-
grades such as insulation and other things that you have talked
about. Which I think is great. But I think other products also need
to be considered. I know you cannot have an open-ended process on
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this, but certainly these ideas that have substantial energy savings

I think you should look at. Would you agree that it makes sense

1{)0 adt{:)l cool roofing to the list of products eligible for Silver Star re-
ates?

Secretary CHU. Yes.

Mr. CALVERT. Well, good. That is good to have that on the record.
That was easy.

I understand that you sent notification on February 17th that
the Department intends to reprogram $115 million of the remain-
ing fiscal year 2010 funds to close Yucca Mountain, which was not
at all what those funds, as you know, were intended for. And I
should note at this point the committee has not approved or denied
that reprogramming. So I would expect that no action has yet been
taken; is that correct?

Secretary CHU. That is correct. We are waiting on the ruling
from the NRC.

Mr. CALVERT. Well, do you intend to reprogram those funds with-
out congressional approval?

Secretary CHU. Well, that again goes back to this legal question
that we need to

Mr. FRELINGHUYSEN. We would like the answer “no.”

Secretary CHU. We will work on clarifying the legal question.

Mr. CALVERT. You do not know. You may?

Secretary CHU. I hear a difference of opinion between Ranking
Member Frelinghuysen and our lawyers. So we need to work that
out.

Mr. CALVERT. So the answer is you may make a determination
to reprogram those funds without congressional approval?

Secretary CHU. Let’s say before we do anything, we are going to
have a discussion with this committee.

Mr. CALVERT. Okay, that is fair enough. I will just leave it at
that. Thank you, Mr. Chairman.

Mr. PASTOR. Mr. Berry.

Mr. BERRY. Thank you, Mr. Chairman. Thank you, Mr. Sec-
retary, for being here.

My question relates to Yucca Mountain also. It is my under-
standing that you intend to continue to collect the nuclear waste
fees, but there is no Yucca Mountain anymore and we do not know
what we are going to do. And we still have to spend the money to
take care of this stuff while it is on site.

What are we going to do? Why are we even collecting those fees?
Why don’t we think about returning them, if we do not know what
we are going to do with them?

Secretary CHU. Well, this is one of the charges of the Blue Rib-
bon Commission, to first determine the appropriate fee collection as
they make recommendations to me, the President, and Congress on
how to move forward with better solutions. So one of the charges
of that committee is to look at the fees.

But I would have to say that we need that money for the the
long-term disposal of the permanent waste. We will need that
money for the current storage. But the rate, the fee, all those
things, that is part of the charge of the Blue Ribbon Commission.

Mr. BERRY. I guess my first reaction to that was that if we col-
lected fees or taxes for everybody that needs it, there would not be
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anything left. It would take all the resources of the entire world.
I do not consider that to be an acceptable situation.

How long is it going to take this Blue Ribbon Commission to do
their work? Are we going to be bound by that, or are we still going
to have to pass legislation? Or is the Department of Energy going
to be able to decide after they receive that information from the
commission?

Secretary CHU. Well, the Blue Ribbon Commission is actually be-
ginning to meet tonight and tomorrow on this. The chairs, General
Scowcroft and Congressman Hamilton, are very eager to get on
with this and to deliver a report before the announced deadline.
’ghley want to do this as soon as possible. So we do not want to

elay.

But again, we also want it to be a thoughtful process, where this
very distinguished committee and any subcommittees they choose
to form can really look at this and give us advice. And what we
know today is really different than where we were in 1982 and the
mid-1980s.

The quote in the Wall Street Journal interview is correct. We are
in a different place. We know more. I think we would like the Blue
Ribbon Commission to take that new knowledge—and, quite frank-
ly, we do want to restart the nuclear industry in the United States.
That is part and parcel of a lot of things.

Let me also say with regard to everybody’s favorite topic, Yucca
Mountain, that things evolved from the first time a decision was
made. The Supreme Court ruling changed things. As we went more
into it, things changed. Over a period of years, the determination
was made that in order to make this repository work and the re-
quirements that were not anticipated at the beginning of this, a ti-
tanium shield had to be constructed which was not budgeted,
fvhich, you know, rough estimate, this is an additional $5-plus bil-
ion.

And so as things progressed along it looked like, you know, what
was happening? Now we want to take stock and get this very dis-
tinguished committee to say, give us advice, nonpartisan advice.

Mr. BERRY. The people that made the original decision, were
they not distinguished? Or very distinguished?

Secretary CHU. Everybody was very distinguished. No, seriously,
what has happened is that the requirements changed. There were
a few things. The most notable requirement was 10,000 years to a
million years, a very different requirement. And so there were all
sorts of things that were changing from the mid-1980s to today.

Mr. BERRY. Thank you, Mr. Chairman. Thank you, Mr. Sec-
retary.

Mr. PASTOR. Quick question. You know the language for the
charter. And as written it says, we think including a deep geologic
disposal—that Yucca Mountain should be considered.

And the charter also says that—it references that the Sec-
retary—such other matters the Secretary deems appropriate.

And I guess the question is, as directly as I can put it: Have you
told the Blue Ribbon Commission that Yucca Mountain is not an
alternative to be considered?

Secretary CHU. Yes.

Mr. PASTOR. So therefore it is not.
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Secretary CHU. Correct.

Mr. PASTOR. Well, I have to tell you that it was our intent—and
the legislative history was that Yucca Mountain, should also be
considered. But that is, a political battle we will have to fight
somewhere else. So thank you.

Mr. Frelinghuysen.

Mr. FRELINGHUYSEN. Just following up on Congressman Calvert’s
question on the notification to the committee on the intent to repro-
gram. If you have not made a decision—that means you are respon-
sible for executing the plan as Congress directed.

Secretary CHU. No.

Mr. FRELINGHUYSEN. Tell me why that is wrong.

Secretary CHU. Let me clarify.

Mr. FRELINGHUYSEN. We understand that if you do not do any-
thing, that you ought to proceed with continuing on the license ap-
plication.

Secretary CHU. Let me try and state it a little clearer. A decision
was made in the administration to discontinue advancing Yucca
Mountain. But I thought the question was: Are we going forward
with this? We cannot go forward with it until the NRC rules on it.
Okay. So given that, we are waiting for an NRC ruling, so we have
applied to the NRC to say we want to discontinue. They make a
ruling. So we would like to discontinue it, but you have to go
through these procedures.

Mr. FRELINGHUYSEN. So until we go through those proce-
dures

Secretary CHU. Right. Until the NRC says we accept your appli-
cation to withdraw, we cannot do that.

Mr. FRELINGHUYSEN. In the time remaining, can you put a little
meat on the bones relative to what you have done to create jobs
under the stimulus bill? I know you have talked about numbers.

We see from time to time, and I will not pull them out of a hat
here, we do some good things—invest in smart grids—and then
some suggest we lose 36,000 meter reader jobs.

I wonder, can you paint a picture for us of the money that has
been spent—so we understand the difference. You say you have ob-
ligated $26 billion? Tie some job numbers to that. And if you can,
distinguish between private sector jobs and adding on people to
State payrolls and stuff like that.

Secretary CHU. Sure. We believe that most of the Recovery Act
money is stimulating private sector jobs. Our experience is, once we
obligate money, that all of a sudden starts a stream of activity.
People go out and hire. The so-called costs that are spent is a bill.
After you have done the work, then you apply for the bill. So that
is followed by a month, maybe later.

So once you have said, okay, we have selected an organization,
a company, whatever, and then you finally obligate the money,
they go out and they start hiring. So we have many, many exam-
ples of that——

Mr. FRELINGHUYSEN. I do not mean to be crass, but I did visit
your Web site. And I assumed, under your tutelage, that Web site
would be of the highest quality. I saw nothing on the DOE’s Web
site where we have these types of figures. And I cannot see any-
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thing on there as to how jobs are being created by program. Have
you taken a look at your Web site?

Secretary CHU. Yes, I have. But let me just

Mr. FRELINGHUYSEN. You are telling me it is all there?

Secretary CHU. Did you look at the DOE Web site or recovery.gov
Web site?

Mr. FRELINGHUYSEN. I assume you have command over the DOE
Web site. You have got more money, obviously, close to $40 billion,
that you might as well take some credit for creating jobs on your
own Web site. So you are telling me that the Recovery Act has its
own Web site?

Secretary CHU. That is correct.

Mr. FRELINGHUYSEN. And has sucked away—has the totals, but
you do not have them on your Web site?

Secretary CHU. Well, we have the totals. And so what you are
asking—I do not know. I have to ask my people, whether when you
click on the DOE Web site, whether there are links that guide peo-
ple. But there was, a very good reason for trying to consolidate all
the Recovery Act money on a single Web site so you can click
around, independent of the Agency.

Mr. FRELINGHUYSEN. Yeah, but nobody proportionately got, quite
honestly, as much money as you did. And I am sure you are put-
ting it to good use. If we need any more clarity, we will look at the
other Web site.

Secretary CHU. And I will make sure that on the home page of
the DOE Web site, there is an easy click to the recovery Web site
if you want to do that, if it is not there already. But I will certainly
do that.

Mr. FRELINGHUYSEN. Thank you, Mr. Secretary. Mr. Chairman,
thank you.

Mr. SIMPSON. Mr. Secretary, as I understand it, the NRC can let
you withdraw it with prejudice, they could let you withdraw it
without prejudice, or they could deny you from withdrawing the li-
cense application. In any case, if they let you withdraw it, waste
confidence is an issue as we move forward.

Are you going to propose legislation to effectively legislate waste
confidence?

Secretary CHU. Well, again, we are going to take it one step at
a time. The Blue Ribbon Commission is there to look at what we
know now; also they will anticipate things being developed for the
coming decades. The NRC believes that the current dry-cask stor-
age of waste, does not impose an immediate environmental threat.
We can do this. Also we can store it safely, securely for many dec-
ades. And so we have time to develop a strategy.

So the Blue Ribbon Commission is being asked to make rec-
ommendations, including legislative recommendations that would
then go to Congress. Rather than jumping at this, given that the
NRC has said that it could be a half-century or century before it
becomes an environmental challenge

Mr. SiMPSON. Let me just make one other comment that you can
comment on. One of the things that has concerned me is we talked
a lot about the science and technology, all important work. But at
some point in time, this stuff has got to get out in the real world.
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I think ARPA-E is a great start for particularly small new tech-
nologies. Those things that might not be able to compete in the real
world until they have a chance at this kind of thing.

What about NGNP? You know, I understand you awarded $40
million for the design work to two companies for two different de-
signs on, what, the Prismatic reactor and the Pebble bed reactor?
You are now negotiating final cost-share.

When are we going to start working with industry so that I, as
an appropriator, and we, as an Appropriations Committee, know
what is going to be expected of us? What is going to be the govern-
ment’s responsibility and share? And when does industry step in
and when are they going to take over?

We need some, formal type organization, that works this out
ahead of time. I am surprised that after awarding these two things
that we are now discussing with them cost-share. You would think
that would almost have been a done deal before the bids were
awarded.

I am just saying, are we doing it right? Do we need a better orga-
nizational structure to work with industry? Because ultimately we
can do all the science in the world; if industry doesn’t want it, it
doesn’t mean anything. It has got to be deployable.

Secretary CHU. I agree. But you know, I think the Department
of Energy has been a good partner with industry and with Con-
gress. Legislation had a program to help companies go through the
licensing, for example, for the new AP-1000 nuclear reactor that is
still in this process. But that program after 2010 is ending, and it
is well on its way.

So in these issues, any new design reactor, if industry is not
going to pick it up, we don’t really want to see it. These are big,
expensive things.

And so we will continue doing this in the small modular reactors.
There has been a lot of new industry interest in this. So we are
facilitating that; facilitating the licensing, so we can actually help
initiate getting it going. But eventually you want to step back and
say, look, is this going to stand on its own?

For example, this generation of nuclear reactors like the AP-
1000. You know, after you have built a couple of them, two or
three. That should be enough proof that you can build these things
on time, on budget. Then let industry decide.

Mr. SiMPSON. Okay. Let me ask just one follow-up, and then I
can be done, Mr. Chairman, and I don’t have to come back.

Mr. PASTOR. We are not coming back.

Mr. SiMPsON. So I will be done. If the NRC denied your with-
drawal of the application, what would that do to your fiscal year
2011 budget?

Secretary CHU. Good question. I think we are going to have to
regroup there, wouldn’t we?

Mr. PASTOR. Be another reprogramming.

Secretary CHU. I don’t know. We will see.

Mr. SIMPSON. So there is no ancillary plan?

Secretary CHU. I think if they deny our request, then we will
have to

Mr. SIMPSON. Reassess.

Secretary CHU. We will have to reassess where we are.
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Mr. FRELINGHUYSEN. Let me just push for better communications
between all of us. So if there are some issues you are moving on,
I think it is important to let the committee leadership, the com-
mittee members, know.

Secretary CHU. Okay.

Mr. FRELINGHUYSEN. If you can give us that assurance.

Secretary CHU. Yes, I will.

Mr. FRELINGHUYSEN. We are educable.

Mr. SIMPSON. Some of us.

Mr. FRELINGHUYSEN. Some of us more educable than Mr. Simp-
son. But he is very knowledgeable, as you know, certainly when it
comes to Idaho and nuclear issues. But I am headed out to Berke-
ley and to Livermore to see what is going on out there.

We would like better communication, generally speaking, be-
tween you and our membership.

Secretary CHU. You have my pledge. With regard to, for example,
that letter. I have been frustrated with the time delay of some of
the letters, not only from Congress but in general. And as I sign
some of these things, I am actually looking back at the tortuous
route and why did it take 4 months. So we have a new person in
the Department, executive secretary, that will hopefully accelerate
this. There is no reason in the world it should be taking 4 months
to answer letters.

Mr. FRELINGHUYSEN. Thank you. Thank you, Mr. Chairman.

Mr. PASTOR. Mr. Secretary, thank you very much for being with
us.
This will conclude the hearing, because after this series of votes
we will get on with the supplemental on the floor. And the com-
mittee rule is that if there is appropriations business on the floor
that the subcommittee cannot have hearings.

So we thank you for being here with us this afternoon. You have
heard some of the comments from some of the members and some
of their concerns. Just to remind you from the beginning of my
statement, there will be questions for the record.

Secretary CHU. Right.

Mr. PASTOR. And if you could answer them within the time pe-
riod requested, we would greatly appreciate it. And as Assistant
Secretary Miller said yesterday, next time we see each other the
plan will be in hand. So I hope that all the other plans that are
due through the hubs and the other ones, we will have soon.

So I need to look at some of these plans to dictate what happens
in the future. So I would appreciate it very much. And I wish you
a great day, and congratulations on your tenure at the Department
of Energy.

Secretary CHU. All right. Thank you.

Mr. PASTOR. That concludes the hearing.
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I. MANAGEMENT LEADERSHIP

Question: Mr. Secretary, you have repeatedly stated that management is one of your top
priorities at the Department. The Committee has, for years, been emphasizing reducing waste,
fraud, and abuse as a priority through its oversight efforts on project management, cost
estimating and elimination of redundancies. After one-year on the job, what would you consider
your major accomplishments with regard to improving management?

Answer: Management reform is one of my top priorities. Three accomplishments in the
last year are indicative of my long-term vision for management throughout the Department: 1)
Applying the speed and transparency of Recovery Act; 2) Launching innovative programs such
as the Advanced Research Project Agency — Energy (ARPA-E); and 3) Streamlining processes
such as loan guarantee approvals.

First, we changed the way we do business, selecting (by March, 2010) over $32 billion in
Recovery Act (ARRA) projects with unprecedented speed, accountability, and transparency. We
are on track to award $32.7 billion in ARRA contract and grant appropriations by the end of the
fiscal year. We have established data hubs to synthesize information on finances, performance,
risks, implementation schedules, benefits, and costs to facilitate more informed decision-making.
This enables us to provide exceptional customer service to our stakeholders and local
governments.

Second, I stood up the Advanced Research Project Agency — Energy in 2009, with $400 million
in Recovery Act seed funding. ARPA-E uses an entrepreneurial funding model to invest in high-
risk, high-payoff concepts that could transform the ways we generate, store, and utilize energy.
The program responded to intense demand for its initial Funding Opportunity Announcement by
convening experts to process more than 3,600 concept papers (with each paper receiving at least
two reviews), and consider 338 full applications for the selection of 37 promising projects.

Third, in 2009, we successfully streamlined review processes to offer the first conditional loan
guarantee commitments. The previous administration was unable to complete a loan guarantee
award since the program was authorized through the 2005 Energy Policy Act. We have now
offered 13 conditional commitments for eight projects, and closed one. These projects will help
meet our goals to double renewable energy and restart the nuclear industry in the United States.

In addition to these accomplishments, we have also instituted several departmental management
reform initiatives. We released our Departmental Management Principles on December 2, 2009,
and our Project Management Principles (March 4, 2010). The former set of principles
highlights our management approach (such as rigorous peer review, managing risk, fiscal
responsibility) and the latter guide how DOE will strengthen front-end planning, and improve
our oversight, cost-estimating capability, and staffing levels. We are also reviewing our safety
and security directives to improve results while assuring that these support functions are
thoroughly integrated into our line management.

We also created venues for open exchange for DOE’s HQ, labs, and field sites:
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¢ Operations Management Council, which addresses mission-support functions. Topics
covered have included cyber security, managing space at headquarters, peer review
processes, DOE’s sustainability plan, improving contract and project management, and
re-engineering of the funds distribution process. We stood up this body on
recommendation by the National Academy of Public Administration (NAPA).

s Program Reviews, which focus on goals and challenges in achieving DOE’s mission, and
enhance coordination between program and support offices.

¢ Field Management Council, which enables field leaders to discuss site issues and present
priorities and challenges to DOE leadership.

e National Lab Directors Council, which enables lab directors to discuss issues of joint
concern with HQ.

* Project Reviews, which focus on projects over $750 million, as well as those that are
experiencing difficulties in meeting their cost and schedule objectives.

Question: What have been your disappointments?

Answer: Given the urgency of our mission, I would have liked to seen more and faster
results from our management reform efforts in the first year. However, we are still striving to
promote the management excellence I envision for DOE. One source of optimism is the genuine
reform achieved in establishing Recovery Act projects and programs, and the possibility of
applying those reforms across the DOE enterprise. For example, the robust web-based analytics
adopted for Recovery Act projects will be instrumental to our future management reform
successes. Second, although we have made strides to improve our contract and project
management culture, we inherited some projects that already were not meeting the original
scope, cost, and schedule commitments, and we have not yet achieved the performance I would
hope for in all cases. That said, since the Root Cause Analysis and Corrective Action Plan were
completed in 2008, all of our new projects are on track to be successful. [ am disappointed that
we have not made greater strides yet, but we are committed to keep working hard at it.

Question: What are your top management agenda items in the fiscal year 2011 budget
request?

Answer: In FY 2011 we will use the momentum from the Recovery Act and our early
successes to embark on broader management agenda. Our management reform initiatives,
stemmming from the aforementioned principles and venues, include:

o Safety/Security Reform: Reforming DOE’s framework of requirements and
oversight to enhance productivity and achieve our vital and urgent mission goals, while
maintaining the highest standards of safe and secure operations.

e [T/Cyber Security: Keeping sensitive information secure and facilitating open
collaboration for non-sensitive work.

e Project and Contract Management: Improving DOE’s project and contract management
culture through strengthened front-end planning, improved staff levels, comprehensive
change control, better cost estimating, and enhanced oversight and contract
administration in order to get off and stay off the GAO High-Risk List.
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Transparency. Deploying an upgraded version of our Project Assessment and
Reporting System, to provide accurate, timely, complete, and verifiable project
performance data, enabling greater transparency and data analysis.

Greening DOE: Reducing DOE’s GHG 28% by 2020 and meeting other energy and
sustainability goals within the Department as required by Executive Order 13514,
including an integrated strategy for sustainability.

Competitive Financial Assistance Awards: Developing consistent methods for
performing high quality peer-review and competitive project selection.

Hiring Process: Reforming workload distribution, workflow, enhanced use of
technology, and timely executive-level hiring.

Strategic Sourcing: Improving Departmental coordination to increase cost savings and
process efficiencies and incorporate sustainability at the federal and contractor levels
through the Energy-wide Strategic Sourcing Program (e.g., Supply Chain Management
Center, Contractor Purchasing Council, Integrated Contractor Purchasing Team).
Presidential Contracting Initiatives: Achieving OMB goals and objectives relating to
the implementation of Presidential initiatives for reducing contract spending, reducing
the use of high-risk contracting instruments, increasing competition, and improving
management of the multi-sector workforce.
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2. WASTE, FRAUD AND ABUSE

Question: Last month 7he Hill reported on Speaker Pelost’s efforts to crackdown on wasteful
spending. In her April, 2009, letter to each of her chairmen, she required them to not only
produce a schedule of hearings that would highlight areas of waste, fraud and abuse within the
Federal budget, but each were further requested to provide a list of programs that are deemed
wasteful and to target them for elimination. That is not something you would have much insight
on, and frankly, 1 have little more visibility into how this request has panned out than you would
have. But, it is a practical exercise and one that should be applied across government agencies, as
well. As you produced this budget request, were the program offices directed to carry out a
similar request to eliminate inefficient or underperforming programs?

Answer: The Department of Energy followed the Administration’s guidance, issued June 11,
2009, by OMB, to pursue terminations and reductions and to achieve administrative savings.
The Department’s efforts are reflected in the “Terminations, Reductions and Savings” volume
that accompanied the President’s Budget request in February. Among these terminations and
reductions, the Administration proposed to eliminate the Ultra-Deepwater Unconventional
Natural Gas program ($50M), discretionary research and development on unconventional fossil
fuel production ($20M) and termination of the refurbishment of the Los Alamos Neutron Science
Center (LANSCE) ($20M).

Question: The Speaker requested a list of initiatives “aimed at reducing costs, ending
duplication and promoting efficiency”, again a prudent exercise. Can you share with the
Committee any similar initiatives that you may have already implemented or have under
consideration?

Answer: Another set of initiatives the Administration put forward to improve efficiency and
reduce costs was captured in the Securing Americans’ Value and Efficiency (SAVES) program.
The Department is exploring ways to cut our travel costs by making greater use of video
teleconferencing technology where and when appropriate. Our goal is to reduce the FY 2011
travel expenditures by 5% versus those recorded by the Department in FY 2009.
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3. GOVERNMENT ACCOUNTABILITY OFFICE (GAO) HIGH-RISK LIST

Question: The Department of Energy has been on the GAO high-risk list since its
inception in 1990. The Department’s cost-overruns, schedule delays and other management
shortcomings on its major operating and construction projects are well-chronicled. What specific
steps have you taken over this past year to see that the Department gets removed from the GAO
high-risk list with respect to management of its projects and contracts?

Answer: The Department is firmly committed to the continuous improvement of contract
and project management and removal of all departmental organizations from the GAO High-Risk
List. The Department has undertaken fundamental systemic reforms that are being implemented
under the Root Cause Analysis / Corrective Action Plan (RCA/CAP) to improve contract and
project management such that the Department is removed from the GAO High-Risk List.
Specific actions undertaken (starting Fall 2007 and continuing into the future) as part of the
RCA/CAP include:

Improved project front-end planning by increasing focus on requirements definition and
technology readiness and segmenting large projects into smaller, more manageable, complete
and useable projects.

Enhanced federal contract and project management workforce by developing a Departmental
staffing model to influence staffing levels by functional area (e.g., construction oversight and
management) for specific projects.

Improved project risk assessment, communication and management by centrally making
available risk management tools and providing protocol on application of contingency and
management reserve to project teams.

Aligned and integrated budget profiles and project cost baselines by issuing full funding,
incremental funding and project affordability policies.

Improved independent government cost estimates through establishing the Office of Cost
Analysis and conducting independent cost estimates on major projects.

Improved acquisition strategies and plans by better defining requirements up-front, which
enabled a shift to awarding more firm fixed-price contracts (a contract type in which the
contractor, not the government, bears the cost and performance risk).

Improved project oversight and management by procuring, expanding, and piloting a project
assessment and reporting system (PARS-II) in which the contractor’s project data is directly
uploaded into the government system. This will provide timely, accurate, consistently reported,
and auditable project information.

Additionally, the Department has exported an Office of Science best business practice to conduct
“Project Peer Reviews™ across the Programs.
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Improved adherence to project management requirements by reviewing contract and project
management policies and directives for consistency, clearly defining roles, responsibilities, and
authorities, and incorporating best practices.
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4. CONGRESSIONAL REPORTING REQUIREMENTS

Question: Provide for the record a list of all reporting requirements contained in the fiscal
year 2010 Appropriations Act, or the corresponding House and Senate reports, the response, or if
the information is not yet available, the schedule for completion.

Answer: Attached is a listing of all Department of Energy reporting requirements
contained in the fiscal year 2010 Appropriations Act.
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Department of Energy
Washington, DC 20585

APR 5 - 2010

The Honorable Barbara Boxer

Chairman, Committee on Environment and Public Works
United States Senate

‘Washington, D.C. 20510

Dear Madame. Chairman:

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to
Congress.

Conference Report 111-278 for Public Law 111-85 requested the Department of
Energy to report to the House and Senate Committees on Appropriations on the
research conducted in support of the NGNP and to provide a detailed accounting
of the funds appropriated to date for this project.

If you have any questions, please contact me or Stephen Lemner, Office of
Congressional and Intergovernmental Affairs, at 202-586-5450.

Sincerely,

Warren F. Miller; Jr.
Assistant Secretary
for Nuclear Energy

Enclosure

cc: The Honorable James M. Inhofe
Ranking Member

@ Printed with soy ink on recycled paper
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Department of Energy
Washington, DC 20585

APR 5- 2010

The Honorable Edward J. Markey

Chairman, Subcommittee on Energy and Environment
Committee on Energy and Commerce

U.S. House of Representatives

Washington, DC 20515

Dear Mr. Chairman:

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to
Congress.

Conference Report 111-278 for Public Law 111-85 requested the Department of
Energy to report to the House and Senate Committees on Appropriations on the
research conducted in support of the NGNP and to provide a detailed accounting
of the funds appropriated to date for this project.

If you have any questions, please contact me or Stephen Lemner, Office of
Congressional and Intergovernmental Affairs, at 202-586-5450.

Sincerely,

Warren F. Miller,
Assistant Secretary
for Nuclear Energy

Enclosure

cc: The Honorable Fred Upton
’ Ranking Minority Member

@ Printed with soy ink on recycled paper
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Department of Energy
Washington, DC 20585

APR 5 - 2010

The Honorable Thomas R. Carper

Chairman, Subcommittee on Clean Air and Nuclear Safety
Committee on Environment and Public Works

United States Senate

Washington, DC 20510

Dear Mr. Chairman:

This letter transmits the Next Generation Nuclear Plant (INGNP) Report to
Congress.

Conference Report 111-278 for Public Law 111-85 requested the Department of
Energy to report to the House and Senate Committees on Appropriations on the
research conducted in support of the NGNP and to provide a detailed accounting
of the funds appropriated to date for this project.

If you have any questions, please contact me or Stephen Lemer, Office of
Congressional and Intergovernmental Affairs, at 202-586-5450.

Sincerely,

arren F.“Miller; It
Assistant Secretary
for Nuclear Energy

Enclosure

cc: The Honorable Senator George V. Voinovich
" Ranking Member

@ Printed with soy ink on recycled paper
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Department of Energy
Washington, DC 20585
APR 5~ 2010
The Honorable Byron Dorgan
Chairman, Subcommittee on Energy and
Water Development
Committee on Appropriations
United States Senate
Washington, DC 20510
Dear Mr. Chairman:

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to
Congress.

Conference Report 111-278 for Public Law 111-85 requested the Department of
Energy to report to the House and Senate Committees on Appropriations on the
research conducted in support of the NGNP and to provide a detailed accounting
of the funds appropriated to date for this project.

If you have any questions, please contact me or Stephen Lerner, Office of
Congressional and Intergovernmental Affairs, at 202-586-5450.

Sincerely,

Warren F. Miller, Jr.
Assistant Secretary
for Nuclear Energy
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Dear Mr. Chairman:

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to
Congress.
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Energy to report to the House and Senate Committees on Appropriations on the
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of the funds appropriated to date for this project.
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Assistant Secretary
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Washington, D.C. 20510

Dear Mr. Chairman:

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to
Congress.
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of the funds appropriated to date for this project.
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Congressional and Intergovernmental Affairs, at 202-586-5450.

Sincerely,
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Assistant Secretary
for Nuclear Energy
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Washington, DC 20585
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Washington, D.C. 20515

Dear Mr. Chairman:

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to
Congress.

Conference Report 111-278 for Public Law 111-85 requested the Department of
Energy to report to the House and Senate Committees on Appropriations on the
research conducted in support of the NGNP and to provide a detailed accounting
of the funds appropriated to date for this project.
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Sincerely,

arren F. ' Miller, Jr.
Assistant Secretary
for Nuclear Energy
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Department of Energy
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Dear Mr. Chairman:

This letter transmits the Next Generation Nuclear Plant (NGNP) Report to
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Conference Report 111-278 for Public Law 111-85 requested the Department of
Energy to report to the House and Senate Committees on Appropriations on the
research conducted in support of the NGNP and to provide a detailed accounting
of the funds appropriated to date for this project.
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Sincerely,

Warren F. Miller, Jr.
Assistant Secretary
for Nuclear Energy
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EXECUTIVE SUMMARY

The Department of Energy's (DOE) Next Generation Nuclear Plant (NGNP) Project helps address the
President's goals for reducing greenhouse gas emissions and enhancing energy security. The NGNP
Project was formally established by the Energy Policy Act of 2005 (EPAct 2005) (Public Law 109-58, 42
USC 16021) to demonstrate the generation of eleclricity, and/or hydrogen with a high temperature nuclear
energy source. The Project is executed in collaboration with industry, DOE National Laboratories, and U.S.
universities. The U.S. Nuclear Regulatory Commission (NRC) is responsible for ficensing and regulatory
oversight of the demonstration nuclear reactor.

The NGNP Project includes design, licensing, construction, and research and development conducted in
two phases as defined in EPAct 2005. Phase 1 is pre-conceptual and conceptual design and
demonstration activities leading to the selection of a single technology for NGNP. Phase 2 is preliminary
and final design leading to licensing and construction of a demonstration plant. Licensing scope supports
the development of a licensing framework for high temperature gas reactors and includes the preparation
and submission of a Combined Operating License Application (COLA) for the NGNP. Research and
development scope falls into the following major technical categories: (a) Fuel Development and
Qualification, (b) Graphite Qualification, (c} High Temperature Materials Qualification, and (d) Design and
Safety Methods Validation. Licensing and research and development activities are included in both Phase 1
and Phase 2 of the project with appropriate risk mitigation sirategies incorporated to minimize the impacts
on design from parallel R&D.

From 2006 through 2010, a total of $528.4M has been appropriated for the NGNP Project. Of this amount,
$192.8M will have been spent on NGNP research and development, $177.6M on NGNP design,
engineering, licensing and project management, and $158M on university R&D programs and other NGNP
related activities.

On September 18, 2609, DOE published a Funding Opportunity Announcement (FOA) for the conceptual
design and demonstration activities of the NGNP. Proposals were received by the Department on
November 16, 2009, winning proposals were announced in March.. Conceplual design reports are
expected to be completed by September 30, 2010. These conceptual design reports are the last major
deliverables of Phase 1 of the NGNP Project.

DOE plans to have the Nuclear Energy Advisory Committee (NEAC) launch a programmatic review of the
NGNP Project in September 2010. This review will inform the Secretary of Energy on the readiness of the
NGNP Project to proceed fo Phase 2. It is expected that a Secretarial decision on whether or not to
proceed into Phase 2 will be made in January 2011. All planned milestones and activities referenced in this
report that occur after that fimeframe are dependent on the outcome of the Secretarial decision. Phase 2
includes the compelitive selection of a single reactor design for demonstration as the NGNP. The
conceptual design reports completed in Phase 1 would inform the competitive selection of a final design for
the prototype reactor and plant.

Phase 2 also includes finalizing the design of all safety systems in order to facilitate the preparation and
submittal of a COLA to the NRC in accordance with the licensing strategy recommended in the NGNP
Licensing Strategy Report to Congress (2008). The COLA is presently scheduled for submittal in FY 2013,
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The COLA schedule will be re-evaluated in conjunction with the conceptual design activities in preparation
for the Secretarial decision and revised as necessary. Whether or not the overall schedule for completing
the construction of the NGNP in FY 2021 can sfill be met depends on many factors, including funding
availability from both federal and private sectors.

Assuming completion by 2021, the cumrent preliminary project cost estimate, based on FY2007 pre-
conceptual design information, is $4 billion. Improved cost estimates will be part of the conceptual design
reports due in September 2010. More detailed cost estimates that would meet commercial financing
requirements are dependent on the completion of preliminary design activities. The relative share of costs
allocated to Government and Industry will conform to EPAct 2005 requirements. To date, cost share
requirements have not been imposed on the national laboratories and universities who have been
conducting R&D on enabling gas reactor technolagies. After a public-private partnership is formed for
Phase 2 activities, any R&D required to support a specific reactor design may be cost shared in
accordance with EPAct 2005. .

Currently there are two major types of high temperature gas reactor designs under consideration: the
pebble bed and the prismatic designs. Eary versions of these reactor designs were demonsirated in the
1970s and 1980s. Test reactors for the pebble bed and prismatic designs are presently operating in China
and Japan respectively. Both of these reactor designs are graphite-moderated, helium cooled, and use
coated particle fuel kernels embedded in a graphitic malrix material. The primary differences between
these designs are the shape of the fuel-bearing graphitic matrix and how the fuel is located in the reactor
core.

The pebble bed design uses hundreds of thousands of tennis-ball sized spherical fuel elements called
pebbles, The pebbles are stacked together in contact with each other like gumballs in a vending machine.
The pebbles are added from the top, circulate through the reactor core, and are removed from the bottom.
Fuel replacement in a pebble bed design is continuous and allows for online refueling.

The prismatic design uses cylindrical fuel elements that are pressed into channels drilled info graphite
blocks. These fuel bearing blocks are stacked in columns in fixed locations in the reactor core. Refueling is
accomplished by shutting down the reactor, removing the fuel bearing blocks, and replacing the oldest ones
with new blocks.

Most of the challenges for these two reactor types are held in common. These are: licensing and
regulatory issues associated with containment and emergency planning, business issues associaled with
breaking into new markets for nuclear energy in the transportation and industrial sectors, and infrastructure
issues associated with first-of-a-kind technology demonstrations. Some challenges are unique. For the
pebble-bed, the stochastic nature of the fuel presents a unigue design and licensing challenge. For the
prismatic design, controliing coolant flow through the narrow channels of the graphite blocks is a
challenging design and manufacturing issue.

vi
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1. INTRODUCTION

This report has been prepared by the Office of Nuclear Energy to give the status of the Next Generation
Nuclear Plant (NGNP) Project in accordance with Conference Report 111-278 for Public Law 111-85 which
states that a program execution plan, detailing the scope and scheduling of activities, milestones, or critical
decision points, fotal cost estimates including anticipated cost share requirements, and any necessary
updates to the licensing strategy, should be included in the report as well as a detailed accounting of the
funds appropriated to date. The report presents the historical background of the project, details the
project’s spending, and discusses the principal investments in design, licensing, and research. Finally, the
report highlights the technology options for NGNP and presents the principal challenges.

The primary mission of the Office of Nuclear Energy is fo advance nuclear power as a resource capable of
making major contributions in meeting the nation's energy supply, environmental, and energy security
needs by resolving technical, cost, safety, security and proliferation resistance barriers, through research,
development, and demonstration as appropriate.

in addition fo its primary mission, the Office of Nuclear Energy performs several mission-related functions
including providing:

» Intemational engagement in support of the safe, secure, and peaceful use of nuclear energy as
well as support to other Department offices and other federal agencies on issues related to the
international use of civilian nuclear energy

= The capability to develop and furnish nuclear power systems for use in national security and space
exploration missions

»  Stewardship of the DOE [daho National Laboratory Site

NE is working to develop innovative and transformative technologies to improve the competitiveness, safety
and proliferation resistance of nuclear energy to support its continued use in the United States and abroad.
NE has established programmatic goals that reflect nuclear power’s continuing role in satisfying the
demand for clean energy. Those goals include exploring, through RD&D: technology and other solutions
that can improve the reliability, sustain the safety, and extend the fife of current reactors; improvements in
the affordability of new reaciors o enable nuclear energy fo help meet the Administration’s energy security
and climate change goals; understanding of options for nuclear energy to contribute to reduced carbon
emissions outside the electricity sector; development of sustainable nuclear fuel cycles; and minimization of
risks of nuclear proliferation and terrorism.

The activities represented in this report are designed to support the development of advanced reactor
designs and technologies that could be capable of meeting electricity generation, co-generation of process
heat, and performance demands beyond current base load nuclear power plants.
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2. BACKGROUND
2.1 Gas Cooled Reactor History

As shown in Figure 1, gas-cooled reactors have a rich history and a promising future, The earliest
commercial gas-cooled reactors were primarily developed and used in the United Kingdom (UK) and
France and used COz as a coolant. Eighteen of these CO» gas-cooled reactors are still in operation in the
UK. Because of ifs capacity to produce higher outlet temperatures, helium is the coolant of choice for
future gas reactors. Peach Bottom Unit 1 and Fort Saint Vrain {FSV) were two helium-cooled
demonstration plants built and operated in the U.S using a graphite block fuel configuration. Peach Botiom
Unit 1 was a 110 MWt reactor with an outlet temperature of 794°C and was operafional from 1967 ~ 1674,
FSV was a 842 MWI reactor with an outlet temperature of 778°C and was operational from 1976 -~ 1989,
There were numerous successes and problems with FSV and Peach Bottom Unit 1 which provided
valuable insight info the design, construction and operation of gas-cooled reactors. The Germans
developed pebble-bed gas reactors and demonstrated them wih the Arbeitsgemeinschaft Versuch Reaklor
and the Thorium High Temperature Reactor. The Pecple’s Republic of China HTGR program is based on
the German pebble bed design. The centerpiece of the Chinese program is the 10 MWt test reactor called
HTR-10. The Chinese are also pursuing a modular design called HTR-PM which builds upon their
operational test reactor experlence. In Japan, the High Temperature Test Reactor (HTTR) is the center-
piece of their HTGR program. The 30 MWt HTTR is a prismatic block design with outlet temperatures as
high as 950°C. The Republic of South Africa has a gas reactor program that is structured fo support the
deployment of the Pebble Bed Modular Reactor (PBMR). South Africa is presently evaluating the
configuration and size of a PBMR best suited to their national needs with a pofential co-generation cycle for
electricity production that will also support near term process heat applications in the 200MWt size for use
in their coalo-liquids industry that supplies over 40 percent of their liquid pefroleum needs.

HTGR PROTOTYPE DEMONSTRATION PLANTS

I

DRAGUN AUR PEACH BOTTONI 1 FORT ST VR &IN THIR

WK} [FRG) ) (US4 (RO}
1988 - 76 1967 - 1988 1687 - 1074 1975 - 1388 1246 - 1589

Figure 1. Historical High Temperature Gas Reactor Demonstration Plants

While not ali of the gas reactor demonstrations and deployments satisfied every expectation, the operation
of the early reactors and the current test reactors have demonstrated the practicality of the pebble bed and
prismatic gas-cooled reactor designs. The Next Generation Nuclear Plant (NGNP) Project is aimed at
demonstrating improvements to the gas-cooled reactor technology and supporting ifs commercial viability in
the United States. :

)
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2.2 NGNP Project History

The Next Generation Nuclear Plant Project found its origins in A Technology Roadmap for Generation IV
Nuclear Energy Systems, published in December 2002, by the Depariment's Nuclear Energy Research
Advisory Committee in cooperation with the Generation IV Intemational Forum (GIF). The Technology
Roadmap identified the Very-High Temperature Reactor (VHTR) as a system with potential for economical
near-term development that is compatible with advanced electricity and hydrogen production, and
high-temperature process-heat applications. VHTRs extend the operaling temperature range of HTGRs
upwards to 950°C. It should be noted that although the operating temperatures envisioned under the
NGNP are less than those of the GIF VHTR concept, many research and development activities are
mutually supportive and therefore the NGNP Project benefits from this intemational collaboration.

in FY 2003 and 2004, the Department invested in eary program planning and limited research and
development activities for VHTR concepts. These investments included an independent assessment of the
near-term commercialization potential for VHTR technology options that included prismatic and pebble bed
designs and a design using salt as a coolant. These development efforts were the beginnings of the Next
Generation Nuclear Plant Project.

In 2005, the Energy Policy Act of 2005 (EPAct 2005) (Public Law 109-58) formally authorized the Next
Generation Nuclear Plant. The provisions of the EPAct 2005 establish two distinct phases for the project.
Phase 1is the phase that covers selecting and validating the appropriate technology, carrying out enabling
research, development and demonstration activities, including conceptual design work and development of
design methods and safety analytical methods and studies. Phase 2 is the phase that covers development
of a final design for the prototype through a competitive process, appfication of ficenses to construct and
operate the nuclear reactor from the NRC, and construction and start up operations. Both phases include
research and development and licensing activities with full consideration fo risk mitigation from parallel
R&D and design in order to avoid technical complications, cost overruns, and schedule disruptions.

2.3 Benefits of the NGNP

To meet our national goals for greenhouse gas emission reductions while maintaining a refiable and secure
domestic energy supply, the United States must develop and deploy safe, clean, and affordable energy
sources as quickly as possible. Nuclear energy has been and will continue to be a key component of our
domestic energy portfolio. Nuclear power plants presently provide 20 percent of our nation’s electricity and
constitute 70 percent of our low-emissions energy supply.

DOE’s NGNP Project supports the application of nuclear energy to help address the President's goals for
reducing greenhouse gas emissions and enhancing energy security. The NGNP's HTGR technology is
uniquely able to provide economical electricity and high-temperature process heat with low life cycle
greenhouse gas emissions

The NGNP Project has supporled the evaluation of this technology in a wide range of industrial
applications. For example, the HTGR technology could be a technically viable low-carbon substitute for the
buming of natural gas and other fossil fuels to supply steam, electricity and high temperature heat to
industrial applications. Every 750 MWt of installed HTGR capacity could avoid 1 million metric tons of COz
emissions per year when compared to a similarly sized natural gas plant. The NGNP Project has
performed technical and economic analyses of specific co-generation applications that show the HTGR
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technology can be competitive with natural gas as an energy source in certain non-utility electricity and co-
generation applications. The price of energy from the HTGR will be stable and secure, insulating the
industries from the volatility in natural gas pricing. The use of HTGR technology in place of natural gas also
may also free up more of this domestic resource for more productive uses in home heating and as
feedstock for plastics and chemical manufacturing.

The NGNP Project has also performed studies integrating the HTGR technology with petro-chemical
processes, {e.g., production of ammonium and ammonium products, extraction of non-conventional crude,
production of hydrogen). These studies show that the HTGR technology could help reduce GHG emissions
when compared with conventional processing.

The NGNP is being developed for economical production of electricity and other desirable products derived
from high quality heat. The capabilities of the HTGR may help meet both greenhouse gas reduction goals
and our need for energy security.

2.4 Key Accomplishments

Pre-conceptual design activities conducted thus far have been carried out to determine research and
development needs, inform licensing process development, and establish the basic parameters for the
reactor system. The pre-conceptual design work has included an assessment of the maturity and
availability of equipment to operate at the design conditions for the HTGR, and R&D needed to support the
design and licensing processes. Project cost and schedule estimates based on pre-conceptual design were
also developed as a part of these pre-conceptual design activities.

In developing the strategy for partnering with industry, the Department issued a Request for
Information/Expression of Interest in April 2008 to obtain input on the scope, cost, schedule, licensing
development strategy, financing, and cost-share provisions needed to support the complete scope of the
NGNP Project. Responses were received in June 2008 from several companies including General
Atomics, AREVA, Westinghouse/Pebble Bed Modular Reactor Pty Ltd, and a group of companies referred
to as the Consortium. Meetings and comrespondence with these potential partners indicated that industry
would like to deviate from the EPAct 2005 framework for the Project by accelerating the development
schedule, minimizing industry up-front cost share while maintaining an overall equal cost share, and
building the demonstration at a commercialindustrial site rather than at the Idaho National Laboratory.

On September 18, 2009, the Department of Energy issued a Funding Opportunity Announcement (FOA) for
the conceptual design of the Next Generation Nuclear Plant. In accordance with the EPAct 2005 section
988, the FOA established a 50/50 cost share requirement for conceplual design and demonstration
activities and allows the Secretary of Energy to grant a reduction to the cost share requirement if he
determines it to be necessary and appropriate. On November 16, 2009, the department received several
applications that were evaluated by an independent review team of nuclear reactor professionals and by a
federally staffed review panel that advised the selection official. The resulting selections were announced
in March 2010. DOE announced the award of approximately $40 million in total to two teams led by
Pittsburgh-based Westinghouse Electric Company and San Diego-based General Atomics. DOE
anticipates completed conceptual designs will be available by September 30, 2010. Approximately $38
million of the $40 million obligation for these awards is from FY 2009 funds held for this specific purpose.
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Key accomplishments since the beginning of the project are:
o Established 2 comprehensive R&D program that is integrated by the idaho National Laboratory.
o Demonstrated U.S. capability to manufacture gas reactor fuel with very few defects (2007)
o Began irradiation of over 400 graphite specimens fo test mechanical properties under
irradiation (2008)
o Completed record breaking iradiation of NGNP test fuef with no fuel failures (2009)
Collaborated with the U.S. NRC to develop a joint NGNP Licensing Strategy (2008).
Established a Licensing Implementation Plan for near-term interactions with the NRC fo address
NGNP licensing issues (2009).

e Completed engineering studies and pre-conceptual design to establish industrial end-user
requirements and focus R&D activities (2007- 2009.)

« Established a systematic approach to managing technology related-risk and uncertainty, based on
models used by the National Aeronautics and Space Administration (NASA) and the Department of
Defense (DoD) (2008 - 2008).

Announced selection of design teams for conducting conceptual design studies (2010).
Supported the continuing development of industry codes to qualify high temperature materials and
analytical methods (2006 - 2010)

s Supported the continuing development of models related to specific HTGR systems and structure
behaviors of interest for analyses and design method validation (2008 - 2010)

« Supported the continuing development of models and scaling analyses to support ongoing testing
at multiple U.S. and infemational facilities related to HTGR development (2008 — 2010).

¢ Conducted cost-shared research and benchmark activities in colfaboration with the GIF VHTR
System Arrangement (2007 - 2010).

e Established collaborations with intemational entities on NGNP-related R&D, design, and licensing
activities (2006 - 2010).

An expanded description of the supporting RD&D for these accomplishments is given in Section 4.5 of this
report.

2.5 Next Steps

The Department is presently working toward the completion of Phase | activities. In September 2010, DOE
plans to provide information derived from Phase | R&D licensing activiies and conceptual design(s),
including the associated cost and schedule estimates and program execution plans to the Nuclear Energy
Advisory Committee (NEAC) for review. It is expected that in December 2010, NEAC will make a
recommendation to the Secretary of Energy on the project’s readiness to move info Phase 2 This
recommendation will be an input in the Secretary’s decision on whether or not to take the project into
Phase 2. A Secretarial decision on Phase 2 readiness is planned for January 2011.

3. BUDGET HISTORY AND DATA FOR FY 2006 ~ FY 2010

This section of the report provides figures that illustrate the cumulative distribution of funding for ali years
following the EPAct 2005 authorization of the NGNP Project. Also provided are figures that give year by-
year as-spent distributions of appropriated funds. In total, approximately $528 million will have been spent
on the NGNP Project by the end of FY 2010. In broad terms, $192.8 million will have been spent on NGNP
R&D in the areas of reactor fuel development, high femperature metals and graphite development, and
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analytical codes and methods development. $177.6 million will have been spent on NGNP design,
engineering, ficensing and project management to inform the R&D process, the development of public-
private partnerships, and advance the design and licensing of NGNP. $158 million will have been spent on
university supportive and competitive R&D grants and contracts and other NGNP-related activiies to
include domestic and intemational pariners in accelerating the development of gas reactor technology.
Key accomplishments from the application of this funding were listed in section 2.5 of this report.

Definitions of the terms and categories found in the budget figures follow:

Table 1. Definition of budget terms

Term Definition
NGNP Regulatory Affairs INL staffed activity to work with NRC on the Licensing Implementation Plan
NGNP Component Test INL staffed activity o investigate the need for large-scale component testing
Capabiiity (CTC) capability
Investigation
Other NGNP Activities Compilation of a number of small contracted acfivities in support of NGNP
VHTR Activities R&D aimed at extended temperature operation of gas-cooled

reactors and multi-physics modeling

GIF Support/ Intemational
Collaboration

Support o attend meetings and develop materials for GIF coliaborations
including the Generation |V Materials Handbook

Technical Infegration

Multi-laboratory coordination and management of NGNP R&D

University NERI Awards

R&D awards that highlight colfaborations between U.S. universities and
laboratories

University Research & Competitive grants provided to U.S. universities for work related to Gen IV and
Education NGNP

SBIR/STIR Legally mandated set asides for small business

Rescission/Reductions Programmatic reductions mandated by law

NGNP Project Management | INL Project Office funding to manage the NGNP project, includes quality

assurance, safely, project management, procurement, etc.

NGNP Fuel Development:

R&D to develop the advanced coated particle fuel for NGNP

NGNP Materials R&D to qualify high temperature metals, ceramics and graphite for NGNP
Development

NGNP Design Methods R&D to benchmark improved methods for calculating reactor system phenomena
Development

NRC Support for NGNP Funding provided directly to the NRC for regulatory work on NGNP

NGNP Pre-conceptual Vendor pre-conceptual design studies for NGNP

Designs

NGNP Engineering / NGNP engineering activities and vendor conceptual designs for NGNP

Conceptual Design

Earmark: Russian GT-MHR

Congressional earmark to continue Russian GT-MHR work

Earmark: VHTR Deep-Bum

Congressional earmark fo look at extended fuel utilization
and actinide buming in NGNP

Modeling and Simulation
Hub

Secretarial Initiative to advance modeling and simulation capability of American
designers
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FY 2006 - FY 2010 Generation iV & Energy Funding

Naxt Generation Nuclear Plant
{NGNP} (RED Activities, Proj.
Mgmi, Licensing, Conceptual

Dasign / Engineering, Reg.
Compliance, OTC, VHTR,
NERMUnv, Research,
SBIR/STTR Tax, Rescissions,
Earmarks; Russian GT-MHR &
VHTR Deep-Bumy;
$828.447, 87%

$6086,723
{Doltars in thousands}

Modeling and Simulation Hub
{Inof. SBIR/STTR Tax)
§22,000; 4%

Congressionat Directed
_..Projects Tech. Ventures Corp.

& Single-Crystal Diamond

Optical Switch; $4.000; 1%

e BWNERE §2,840; 0%

Alf Other Gen IV Reastar
Concepts & Crossoutting
Activities (SCWR, GFR, LFR,
BFR, MBR,LWR, Gen tv
Crosscutting. NERWUniv,
Fasearch, SBIRISTTR Tax);

$49,638; 8%

Figure 2, FY 2006 - FY 2010 Gen IV Funding
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FY 2006 - FY 2010 NGNP Funding
$528,447
{Dollars In thousands)

Earmarks: VHTR Deep-Bum & SBIR/STTR A
Russian GT-MHR; $31,078; 6% Rescission / Reductions;
MNGNP Fuel Developrment;

’ i 88,033, 2%
Univarsity NERI Awards 950, 2 avelor
(Grants & Morlgages) & T~ $108.524: 21%

ity | h & Edunati

NGNP Materials
Development, $57.078; 11%

Uni

§81.825; 18%

Other Technical Support
{GIF Support 7 Intl

Collaboration, Tech.
i NGNP Design Method

Deavelopmant, $27.548; 5%

s 1 & VHTR Activities;
$33,946; 6%
Qther NGNP Activities NGNP Enginearing / Conceptual e Pr‘ecmncep?ua\!‘[)esign
{CTC, Regulatory Affalrs, NRC Support, Design; $79,536; 15% {FY 97_'& EY 538)\
& Proj. MGMT); 567,988, 13% h $31,785; 8%

Figure 3, FY 2006 - FY 2010 NGNP Funding

FY 2010 NGNP Funding
$169,000
{Dolfars in thousands}

SBIR/STTR:
$3,562; 2%

- . Rurm - 49
Eamark: VHTR Deep-Burn; §7,050; 4% NENP Fusl Development; $32,535: 18%

University Research & Education;

$34,78%; 21%
NGNP Materials Development:

$14.977, 8%

NGNP Design Methods Development:

Cther Technical Support
$7.385; 4%

(GIF Support { intl. Collaboration, §
Tech. integration, & VHTR Activities)

$17,340; 10%
NGNP Enginsering / Conceplual Design:

$23.377; 14%

Qther NGNP Activities
{CTC, Regulatory Affaks,
NREC Support, & Proj. MGMTY,
$27.988; 17%

Figure 4. FY 2010 NGNP Funding
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4. PROJECT EXECUTION PLAN

The NGNP Project includes R&D, design, licensing, construction, and initial operations of a first-of-a-kind
demonstration facility to be conducted in two phases as defined in EPAct 2005. The Project is managed by
DOE/NE using the Idaho National Laboratory as a project integrator. Private industry may take on the role
of systems integration of the project in Phase 2 after a suitable public-private partnership is formed.

High-level NGNP project objectives are:

« Develop prototype NGNP design and ficensing basis through a public/private partnership resulting from a
competitive selection process.

« Establish regulatory licensing basis and design certification process for HTGRs by the Nuclear
Regulatory Commission (NRC).

« Demonstrate basis for commercialization through construction and reliable operations of NGNP and
associated technologies.

The following sections describe the scope and execution of the various programmatic elements of the
NGNP Project. In addition to the principal elements of design, licensing, R&D and construction, project
execution also involves risk management, quality assurance, and program controls o track budget and
schedule performance. An updated Project Execution Plan following a process comparable fo that required
by DOE Order 413.3A will be developed by the Depariment to support the Secretarial Decision in January
2011 on whether or not to proceed into Phase 2.

4.1. Project Management

Fundamental Project Management principles provide a framework for successful project execution. This
section describes the project management systems that have been put in place fo successfully manage the
NGNP Project comparable o processes identified in DOE O 413.3A.

4.1.1 Project Organizational Framework and Relationships

The NGNP Project is sponsored by NE and is managed under the Office of Gas Reactor Deployment (NE-
33). The NGNP Program Manager (sometimes referred fo as the DOE Federal Project Director) is a senior
staff position in NE-33 responsible for the project’'s mission, goals, objectives and budget, and provides
those elements to the INL NGNP Project Director, who executes the project via implementation of the INL
Project Management System Document (PLN-7305, Rev. 1).

The INL's Technology Development Office (TDO) is responsible for planning and executing the R&D work
scope required fo design and ultimately license the NGNP, identify and meet R&D milestones and
deliverables, report on monthly status, develop schedules, and provide Eamed Value Management on the
budget assigned to the TDO for NGNP.

4.1.2 Project Risk Management Process
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The project risk management process ensures that project risk and unceriainties are indentified, analyzed,
managed, or determined to have been mitigated or eliminated. The process also provides a structured,
formal, and disciplined approach to determine and confrol risk events and general uncertainties at an
acceptable level through the fifecycle of the project. Under this approach, risks are first identified and used
to populate the project Risk Register. These are analyzed and categorized as Very Low, Moderate, High,
and Very High based on probability of occurrence and consequence. A Risk Mitigation Sirategy is then
developed for each risk and becomes part of the Risk Responss Plan for those Migh and Very High risks.

NGNP risks are technical and programmatic, and both types have the ability to manifest themselves in cost
and schedule impacts. NGNP pre-conceptual design work has highlighted several known technical risks
that must be resolved to ensure successful completion of the NGNP Project.  Additionally, DOE expects
that throughout the design process other risks will be identified. To ensure that decisions are made and
fisis (both known and unknown) are addressed on a consistent and objective basis, the NGNP Project has
tallored & systematic approach to managing technology-related risk and uncertainty. This approach
combines similar technology maturity measurement methodologies as those used by NASA and Dol in
their programs, with unique approaches and tools developed at the INL for using uncertainty measurement
to hoth make decisions and manage project execution. This systematic approach correlates technical risk
areas identified through Design Data Needs (DDNs) fo the maturity of any one technology using
Technology Readiness Levels (TRLs) as depicted in Figure 5 below. Given the historical experience with
the HTGR concept, most of the components are at a modest level of maturity indicating that the technology
may require some enhancement in performance or some greater leval of enginsering demonstration o
meet the mission and goals of NGNP Project but are not at the lowest level of maturity where the
fundamental sclentific or proof of principle experiments would have been needed to establish the concept
feasibiity. These readiness measures, when coupled with other technical Information, not only allow
management of the complex set of R&D activities but also provide simple metrics to monitor progress,
mitigate risks, and prioritize activities refative to funding fo ensure that the higher risk activities with fittle
schedule contingency receive the greatest attention.
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Figure 5. Technology Readiness Levels
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4.1.3 Long-Lead Procurement items and their Procurement Strategy

DOE is conducting R&D fo reduce technical risk associated with key components and systems in order to
facilitate long-lead procurements by the future Phase 2 private industry partners. The plan is to sefect the
most promising technologies and mature them through R&D and testing. Long-lead procurement items will
be identified as early as possible, and procurement will be scheduled consistent with the overall project
schedule. Some items anticipated to be long-lead procurement include fuel, graphite, high-temperature
material, the Intermediate Heat Exchanger, the Reactor Pressure Vessel, and the Power Conversion
System.

4.1.4 Quality Assurance

The American Society of Mechanical Engineers (ASME) Nuclear Quality Assurance (NQA)-1 is the
basefine standard for the NGNP QA program (QAP). Currently, the NGNP Project is relying on the INL's
QAP, which implements the requirements of NQA-1-2000. The INL QAP meets the requirements of 10
CFR 830 Subpart A and DOE Order 414.1C. An NGNP Project-specific Quality Assurance Program Plan
{QAPP) was developed to identify deviations from the INL QAP and to addresses NGNP Project-specific
implementation approaches. Personnel performing quality-affecting activities are required to abide by the
NGNP QAPP.

The NGNP Project is sponsored by NE and will be subject to the licensing and related regulatory authority
of the NRC as stated in EPAct 2005. NRC requirements in 10 CFR 50, Appendix B, will be applicable to
the fabrication, construction, and testing of the Structures, Systems and Components (SSCs) of the reactor.
The NGNP QA program will be updated to meet these NRC requirements on a schedule consistent with the
NGNP regulatory strategy and agreements reached during pre-application discussions with the NRC. ltis
anticipated that the NRC will soon adopt NQA-1-2008 and the NGNP Project will complete the transition to
NQA-1-2008 in FY 2010.

4.1.5 Project Controls

Project Controls describe the project work authorization, project controls processes, and performance
measurement commensurate with the framework of the current level of maturity of the project. The non
resource-loaded project schedule is aligned with the work breakdown structure (WBS) fo integrate
individual schedules from each functional area.

The project will continue to use the current INL financial control reporting processes until such time as the
framework of the public-private Partnership and a project performance baseline are more fully established.
The project is using the INL's eamed value management system (EVMS) as the mechanism for reporting
project eamed value status. At the federal level, the project is monitored and tracked using proprietary
custom software known as the Project information Collection System (PICS). This software suite allows for
online posting of project cost and schedule performance, project deliverables, and variance analysis by the
many project participants.

4.1.6 Acquisition Strategy

11
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DOE is managing this project consistent with the project management and development philosophy
described in DOE Order 413.3A, Program and Project Management for the Acquisition of Capital Assets.
The mission need statement developed for NGNP was approved by DOE Deputy Secretary on October 18,
2004, officially completing Critical Decision-0. Responses {0 Request for Information and Expressions of
interest (RF/EO!) issued in the summer of 2008 constitute a collection of altematives that will provide input into
the project's acquisition strategy and cost and schedule projections equivalent to DOE O 413.3A, Critical
Decision-1 (CD-1), Approve Altemative Selection and Cost Range.

The Department anticipates that industry standards and practices under NRC licensing will drive many of
the activities necessary in executing the remainder of the project scope. The formal NGNP public-private
partnership would have provisions equivalent to hold paints corresponding to DOE Critical Decisions for
faunching final design and construction activities. This structured decision process will assure high visibility
and appropriate project management controls on critical decisions for the Department.

4.2 Design

Phase 1 design scope includes pre-conceptual and conceptual design. Design through the conceptual
phase is sufficient fo make technology selections, develop a project cost and schedule estimate, and
initiate pre-application licensing review with the NRC. Phase 2 design scope, expected to commence in FY
2011, includes prefiminary and final design.  Preliminary design is sufficient to inform long-lead
procurements, prepare a Construction and Operating License Application to the NRC, and develop high
confidence cost and schedule estimates. Final design is required fo complete NGNP construction.

Pre-conceptual design was completed in September 2007 with the issuing of the pre-conceptual design
reports by Westinghouse/PBMR, AREVA NP, and General Atomics. The NGNP is cumently in the
conceptual design and demonstration phase. Conceptual design tasks include support for technology
down-selections; the development of key SSCs; and addressing generic concems such as issues identified
in the NRC's Phenomena Identification and Ranking Tables (PIRT).

During the conceptual design and demonstration phase, the INL will work with industry to develop and
validate documentation of design technology maturation levels and will subsequently develop and
implement the process to perform and frack risk reduction sirategies and activities for key SSCs. The
design of the NGNP will be developed so as to provide technical and functional requirements, including
safety requirements; hazards analysis; project risk evaluation; information needed for a focused R&D effort;
and a defined basis for a cost range, schedule, and performance requirements for the project. At the end
of conceptual design, key piping and instrumentation diagrams, general arrangements, and process flow
diagrams for critical systems will be provided. The project baseline (i.e., cost estimates, schedule, design
documents, long lead procurements, etc.) will be developed at a conceptual design level.

Conceptual design is expected fo conclude by September 30, 2010, with the submissions of the conceptual
design reports. DOE plans to request that NEAC commence a programmatic review of the NGNP program
as stipulated by EPAct 2005 in September 2010. This review will include an examination of the conceptual
designs completed by the awardees of the FOA, along with the associated cost and schedule estimates
and program execution plans. The review will also cover the results of pre-conceptual design studies,
completed R&D and the status of R&D still in progress, and any NEPA studies and licensing reports that
have been developed. At the completion of the programmatic review, NEAC will make a recommendation
to the Secretary of Energy or his designate on the readiness of the program to proceed to Phase Il

12
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activities, The NEAC review is expected to be completed in November 2010. Secretarial approval is
required to move into Phase II.
4.3 NGNP Licensing Scope and Strategy

Although gas-cooled reactor technology dates back to the 1960s, the gas reactors built in the United States
were licensed through exceptions fo regulations established for fight water reactors. In accordance with
section 644 of the EPAct 2005, the NRC will need fo establish licensing requirements and processes to
support the commercialization of gas reactor technology.

4.3.1 Summary of Recommended Licensing Approach Reflected in the NGNP Licensing Strategy
Report to Congress

The NGNP Licensing Stralegy Report fo Congress included the conclusion that the best altemative for
licensing the Next Generation Nuclear Plant (NGNP) demonstration facility will be for the applicant to
submit a COLA under Subpart C, Combined Licenses, of Title 10, Part 52 Licenses, Certifications, and
Approvals for Nuclear Power Plants. This recommended licensing approach is expected to take advantage
of the new one step plant licensing process, which is expected to reduce both licensing risk and attendant
financial risk compared to other available licensing options. Risks would be reduced because the NRC will
approve the final design, site, verification criteria, and operational and procedural aspects of the application
before any significant construction begins. Therefore, this licensing approach is expected to ensure the
most effective and efficient use of NRC and applicant resources while minimizing licensing risk and taking
no longer than other altematives to complete. This licensing approach is also expected to reduce financial
risk to the industry stakeholders who may decide to fund the project.

The following sections describe NGNP actions and progress to date, as well as next steps, as both the
DOE and the NRC begin executing the licensing strategy described in the NGNP Licensing Strategy Report
to Congress.

4.3.2 NGNP Project Licensing Activities and Accomplishments to Date

The NGNP Project has adopted the 10 CFR 52 Combined Operating License (COL) application process as
the foundation for the NGNP licensing strategy. As a first step in executing this licensing strategy, NGNP
Project team members have conducted a review of gas reactor licensing history and precedents, and
performed an initial screening review of applicable light water reactor regulations and associated regulatory
guidance that will need to be addressed by the Project. The plan is to establish a regulatory framework and
project licensing structure that will enable the successful licensing, construction, and operation of the
NGNP demonstration facility. For the near term, DOE and NRC will focus on the most significant policy
issues and outline a licensing path for the NGNP that will lead to the approval and issuance of a COL by
the NRC. Issuance of the COL will aliow the construction and operation of the HTGR plant. Near term
critical licensing activities will proceed in parallel with the DOE’s planned establishment of a public-private
partnership, which is expected fo ultimately be responsible for the facility's COL. Establishment and
implementation of this licensing structure provides a framework for future commercial HTGR applications.

4.3.3 NGNP Project Interactions with the NRC



182

As described in the NGNP Licensing Sirategy Report to Congress, the NRC is participating in the early
NGNP Project licensing process by gathering information; identifying and developing proposals for
resolution of key design, safety, and licensing issues; and preparing papers identifying programmatic,
regulatory, and key technical issues with recommendations for consideration and approval by the
Commission. Frequent, focused, and coordinated interactions between the NRC Staff and the NGNP
Project team are being conducted and are critical fo the success of the project. in order to support these
inferactions, the following steps have occumed;

o The NRC has established and staffed an Advanced Reactor Program, with a specific project
branch assigned o the NGNP Project.

e The NGNP Project team has engaged the NRC Staff in initial public meetings regarding the
resolution of priority licensing issues.

A Memorandum of Understanding was established between the NRC and DOE to collaborate on NGNP-
related licensing issues, including R&D, as appropriate. Regulatory-refated R&D includes:

« Developing models and scaling analyses fo support ongoing testing at multiple facilities related to
HTGR development (Note: These models will be at the heart of the licensing process to predict
performance under normal and off-normal conditions).

o Perform reference modeling and analyses in support of Oregon State University High Temperature
Test Facility (HTTF)

o Provide technical support for Japanese Atomic Energy Agency High Temperature Test Reactor
(HTTR)

e Develop models related to specific HTGR systems and structure behaviors of interest for analyses and

design methed validation
o Develop pre-conceptual model for reactor cavify-cooling system in NGNP geometry
o Develop air ingress experiments and analyses
o Develop bypass flow experiments and analyses

4.3.4. International Collaborations

The DOE and the NRC have also established coliaborations with intemational regulators, vendors and
academia to further the establishment of an HTGR licensing framework. Intemational collaborations
include:

e Collaborations through the Organization for Economic Co-operation and Development/Nuclear
Energy Agency/Commitiee on the Safety of Nuclear Installations {o conduct integrated large scale
tests in Japan's HTTR to examine HTGR safely characteristics in support of regulatory research
and licensing activities.

o Collaborative efforts among DOE, NRC, infemational regulators, international vendors and
intemational universities to discuss the graphite dust safety issues in the context of the NGNP. A
comprehensive workshop on this topic is being planned for a future date.

s Collaborations with intemational researchers on HTGR-related research fopics through the
Intemational — Nuclear Energy Research Initiative. One such collaboration is with the Republic of
Korea on experimental and analytical studies of the core bypass flow in HTGRs.

14
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4.3.5 NGNP Licensing Integration Strategy and Priorities — Next Steps

The priority licensing topics currently being addressed were developed based on an initial review of existing
requirements, references, and project material that were expected to identify many of the most critical
regulatory issues for commencement of the licensing process. In order to amive at a more comprehensive
listing of issues to be addressed as a part of the COL application development process, a more detailed
regulatory gap analysis will be required. The NGNP Project is cumrently establishing an approach for
implementing this process, and expects to commence this work in the near term, in order to supplement the
high priority licensing work already underway.

4.3.6 Updates to NGNP Licensing Strategy Report to Congress

The following table describes updates to the NGNP Licensing Sirategy Report to Congress that have
occurred since it was first published in August of 2008, The licensing approach recommended in the report
has not changed, but some schedule adjustments have been made. DOE and NRC continue to be
engaged in review activities that should mitigate any overall schedule defay. Change will be evaluated in
conjunction with the conceptual design and demonstration activities and a revised schedule will be
developed as needed. Whether or not the overall schedule for completing the construction of the NGNP in
FY 2021 can still be met depends on meny factors, including funding availability from both federal and
private sectors.

Table 2. Updates to Licensing Strategy Report to Congress

Report Report to Congress Text Update or Revision to Report to
Seaction Congress
213 ...DOE chooses a single design no later than | DOE has decided to fund up fo 2 designs
March 2009 to support the pre-application review. | through the Phase 1 conceptual design
and demonsiration phase.
213 ..DOE identifies the applicant for the NGNP | Choosing an applicant is a phase 2
profotype by the start of the pre-application review in | activily that occurs after a down-select
FY 2010. decision is made. The NGNP Project team
will be engaged with the NRC on high
priority licensing activifies untl the
applicant is identified.
213 The applicant submits a regulatory gap analysis in | Choosing an applicant is a phase 2
FY 2010... activity that occurs after a down-select
decision is made. The NGNP Project team
will begin regulatory analysis work in FY
2010.

is5
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213

Programmatic, regulatory, and key technical issues
identified during the pre-application review are
resolved af least 1 year before the licensing
application is submitted fo ensure the incorporation
of any design modifications. To achieve this,
preliminary design descriptions of all safety-
significant systems must be available at the
beginning of the pre-application review (FY 2010),
and the applicant must propose reasonable
solutions to potential programmatic, regulatory, and
key technical issues af that time.

Pre-application is a Phase 2 activily.
Conceptual design reports completed by
FOA awardees will include prefiminary
design descriptions of all Safety-
Significant Systems and anficipated
solutions to potential programmatic,
regulatory, and key technical issues.
Conceptual design reporis are expected
to be completed in September 2010.

The NGNP Project efforts to address and
resolve priority licensing issues will
proceed in parallel with the completion of
safety-significant  design  descriptions.
Those descriptions will be available on or
after the completion of Phase 1 (January
2011).

Basis Doc

DOE has stated that if will submit the license
application, which would include the preliminary
design (final design of all safety-significant
systems), no later than September 2013 (NGNP
Project Phase 2}

The COLA submittal schedule will be re-
evaluated in conjunction with the
conceptual design activities and will be
revised as needed and will reflect the
2011 Secretarial decision.

4.4 Construction

The project is not at the level of design and planning maturity necessary to formulate specific plant
construction information. However, an initial estimate would have construction beginning in late 2017,
depending on the 2011 Secretarial decision. Development of detalled construction schedules is a Phase 2

activity.
4.5 NGNP Research and Development

At the inception of the Next Generation Nuclear Plant (NGNP) Project, experts from DOE national
laboratories, gas reactor vendors, and universities coliaborated to establish technology R&D roadmaps to
help guide NGNP R&D. These internal roadmaps outlined the testing and computational development
activities needed to qualify the materials and validate the modeling and simulation tcols to be used in the
design and operation of the NGNP. The technology development roadmaps drew on world-wide
experience gained from the six demonstrations and/or prototype HTGRS that were built and operated over
the past 60 years. The roadmaps included defailed descriptions of the required technical activities with
associated schedules and budgets for completion of the project and stifl form the baseline for execution of
the R&D needed for the NGNP Project. The R&D aclivities are organized info four major technical areas:
{a) Fusl Development and Qualification, {b) Graphite Qualification, (c) High Temperature Materials
Qualification, and (d) Design and Safety Methods Validation. The objectives of each area, current status,
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accomplishments to date, and future plans are discussed in this section, To accomplish these objectives,
the R&D program draws upon experfise at DOE national laboratories and a broad array of universities
along with international facilities and expertise accessible to the DOE via the Generation 1V Intermational
Forum, Al R&D activities are being conducted i compliance with the Qualily Assurance requirements
established by the ASME NQA-1 code. This will ensure that experimental data is useful fo designers and
regulators of the NGNP.

4.5.1 Fuel Development and Qualification

The NGNP concept is based on coated particle fuels as shown in the upper left of Figure 6. Such fuels
have been extensively studied over the past four decades. Layers of carbon and sificon carbide surround &
uranium kernel to form a tri-isotropic (TRISO) coated fuel particle of approximately 1 milimeter in diameter.
The NGNF will contain bilions of TRISO coated-particles that are pressed into compacts. The compacts
are shaped as either small cylinders or tennis-ball-sized spheres. Rigorous control is applied at every step
during the fabrication process to produce high-quality, very low-defect, fuel. Defect levels are typically on
the order of one defect per 100,000 particles.

The TRISO layers provide robust protection for the uranium kemels and superb retention of the radioactive
material produced during fission. Exiensive testing in Germany in the 1970s and 1980s demonsirated the
outstanding performance of TRISO-coated particle fuels under both normal operation and accident
conditions. [f is this fuel performance, combined with passive plant safely features that could allow an
NGNP class reactor to be located in an industrial complex o provide heat and electricity to that complex.
Prior to the NGNP Project, the German experience was considered the “gold standard® around the world,
Today, the NGNP Project is also achieving and in some cases exceeding the high levels of fuel
performance established by the Germans.

Qualification of fuel for use in 2 licensed reactor
involves experiments and examinations that will
allow an understanding of the behavior of
TRISO-coaled fuel under the radiation and
temperature  environment  expected In an
HTGR. It also involves experiments to allow for
an understanding of how well the fission
products, the elements produced when uranium
fissions, stay inside or move outside of the
S Gt Livr coaled fuel particles and through the graphite
conss Putses Eviearee. T0BGI0T COTE. Development of modeling and
in Graphite Matrx simulation fools to analyze and predict this
behavior is also important fo the design and
safely analysis for the NGNP.
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the procedures and recipes used in the past were still available, but needed to be modemized io take
advantage of improvements in measurement science over the past 25-vears. The result has been much
more accurate and precise characterization of this fuel form. The Project is now fabricating TRISO-coated
fuel particles at industrial scale with very low defects (sbout 1 defect in svery 100,000 particles).

The first fuel experiment, called AGR-1, has recently completed approximately three vears of radiation
exposure at the high temperatures expected under normal operation in a HTGR.  About 300,000 TRISO
fuel particles have been tested to a real level of energy utilization, called peak burnup, of 19 percent without
a measureable indication of a single parlicle fallure. These resulfs are critical in demonstrating the superior
performance capability of TRISO fuel and ultimately the HTGR concept. This level of burnup is about three
times that of current light water reactors and double that achieved by the German gas reactor program in
the 1980s. Work has also been underway to establish the capability to perform high temperature testing of
this fuel at accident conditions (higher temperatures) to confirm robust safety performance of the fuel under
highly unlikely but possible conditions. This testing will begin in late 2010 and provide critical qualified data
on the safety basis of the fuel for licensing by the NRC,

The NGNP fuel development program has also spent significant effort developing a state-of-the-ant
compuler modeling and simulation capability to predict the behavior of TRISO fuel under the wide range of
corditions anticipated in an HTGR. The model has been extensively compared against similar tools
developed by infernational colleagues as part of an effort under the auspices of the International Atomic
Energy Agency.

4,5.2 Graphite Qualification

Graphite has been effectively used in the past as structural material for high temperature reactor cores.
Historical grades of graphite and the supply of raw feed stocks used in gas reactors no longer exist. The
objective of the NGNP Graphite Qualification RD&D is to demonstrate that moder grades of nuclear
graphite made with current feedstock materials wilt perform at least as
well as historical grades did. The Project is seeking a sclence-based
understanding of the fundamental mechanisms of irradiation behavior of
graphite in order {o predict how new types and grades will behave in the
future. In the longer term, the Project plans to evaluate the influence of
fabrication processes and different feedsiock matedals on graphite
behavior so that extensive qualification efforts are not needed when feed
stocks or improved fabrication methods are used fo maks graphite for
future HTGRs after NGNP,

Al the start of the graphite qualification research, significant effort went
info establishing the analytical measurement laboratories required to
perform the exitensive characterization of nuclear graphite under
consideration for HTGRs being evaluated by the NGNP Project. This task
consisted of procuring, seffing-up, and calibrating  state-of-the-art
analylical testing equipment and developing profocols and festing
methods to make accurale, repeatable measurements on graphite, ;
abilities well established for metals. An extensive characterization effortis | Figure 7. Graphtte core
currently underway fo establish the material properfies before iradiation | components.

on a series of large graphite chunks or blocks, called billets, have been
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procured from two major graphite vendors {one in the U.S. and one in Europe). The first of six planned
tests to evaluate the irradiation behavior of graphite under radiation exposure and high femperatures
expected in an HTGR is underway. This test, the largest of its kind ever performed on nuclear graphite, wifl
produce a large number of well-characterized iradiated samples. Tests are planned at specified
temperatures and level of radiation dosage that envelope the antficipated irradiation conditions for the
HTGRs being developed by the NGNP Project.  Extensive post-test examinations are also planned fo
understand the key material property changes caused by the iradiation exposure. Our current
understanding in this area is incomplete.  Of particufar interest is the need to understand the ability of
graphite to relax the stresses induced by neutron bombardment {termed "creep”). If significant relaxation
oceurs then the neutron-induced stresses will not cause failure of the graphite components (e.g. cracking)
and graphite will have a longer fifetime than currently anticipated in HTGRs. Extending the fife of graphite
in the reactor would reduce the quantity of graphite used in each HTGR, which would vield important
economic and waste disposal benefits.  These irradiation data and the as-fabricated material properties will
be used fo improve the detalled modeling and simulation tools currently being used to predict the structural
response of graphite both inside a large block as well as throughout the whole core. The data from all
characterization and modeling activities will be needed by the ASME to certify the structural adequacy of
graphite during the HTGR licensing process.

4,5.3 High Temperature Materials Qualification

The high outlet temperature of an HTGR (750°C or higher depending on the application nead) requires the
development of high performance melallic alloys fo transfer heat from the reactor to the process
application. Because these alloys will contain the high-pressure helium used o cool the reacior, stringent
requirements are imposed o ensure that this piping and the o=
equipment through which the helium flows, called the pressure
boundary, will maintain ifs integrity. Thus, the goal of high
temperature materials qualification for NGNP is to obtain the
performance dala required fo support the development of
these high femperature components over the range of
envisioned outlet temperatures.

Production grade quantities of candidate high temperature
alloys have been procured. State-of-the-art mechanical and
environmental testing of the candidate high temperature
metallic afloys is underway fo understand its mechanical
behavior at high femperatures and ensure that it does not
degrade after long term exposure to low levels of moisture and
other impurities in the helium coolant environment at the high
temperatures expected in an HTGR. Extensive development
of the festing equipment and #s associated experimental
procedures was required to modify traditional material lest
systems to accommodate the high temperatures necessary 10 | riqure 8. Example of hight tur i
obtain the accuracy and repeatability needed i qualify the heat exchangers and circulators, %
alloys for use in a nuclear system like those found in HTGRs.
The testing will cover a broad range of anticipated physical dimensions and structures to be used for the
high temperature components including both thick and thin sections of the alloy, flat plate and tubes, as
well ss welded sections and other joints to ensure adequate structural performance and safely margins for
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use in the HTGRs. A delalled characterization of sach
alloy is performed after each test to understand the
underlying behavior at the microscopic scale that
contributes to the measured mechanical behavior of the
metal. Al of the high temperature performance data
generated in the testing will be needed to cerify the
structural adequacy of the high temperature metals by the
ASME via an eclablished process, a part of the NGNP
licensing process. As the design of the high temperature
components in NGNP matures, R&D is envisioned fo
establish fechniques fo inspect the metals that form the
pressure boundary during operation of the reaclor
Integrated {esting of key high temperature components, or
testing them with the connections and in the environment
axperienced as part of HTGR, will be needed to
characterize the integrated behavior and validate the
inspection techniques for use in NGNP. 1t should be noted
that the establishment of ASME todes and standards for
both graphites and high temperature metals provides a :
strong foundation fo support licensing by the NRC and | Figure . High temperature materal testing.
broad commercialization of gas reactor technology. "

4.5.4 Design and Safety Methods Validation

The goal of the NGNP design and safety methods
validation is {o develop the experiments and data needed
to validate modeling and simulation tools used to establish
the design and safely of the NGNP. DOE researchers
have participated with colleagues at the NRC using a well-
sstablished expert input process to establish a ranking of
imporiant events that might occur during an accident, A
best allocation of resources for safety-related R&D
activities was developed based on the importance of the
specific accident-refated event fo the overall safety of the
HTGRs and the associated leve! of technical knowledge.
Areas where the importance is high and the knowledgs is
low receive the greatest aftention.

Figure 10, Experi and compy

o

| used in HTGR design and safety.

Based on this exercise, the NGNP Project is interacting
with the NRC to jointly develop a set of large-scale
expariments to provide safety-relaled data needed fo validate modeling and simulation tools used to design
and assess the safely of the HTGR design. This joint development effort avoids duplicative costly
experiments by the licensing applicant and the requlator. The DOE and NRC have also initiated a joint
colleboration with the Japanese gas reaclor team o oblain unique operational data from their operating
high temperature gas fest reactor to validate modeling and simulation tools that predict the behavior of the
infegrated reactor system. Assessments are currently underway by DOE, NRC, and Laboratory personnat
fo fechnically evaluate other international capabilities that can be used io provide relevant safety data.
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In addition, experiments and computer models are being developed to reduce uncertainties and improve
design and safety margins.

4.5.5 Future Plans

Given the need for specialized facilities (nuclear test reactors, hot cells for examining radicactive fuels,
specialized high temperature/high pressure testing facilities), acquiring the R&D data needed to qualify
NGNP fuels, materials, modeling, and simulation tools for licensing will take a long time. Near-term R&D is
therefore focused on continuing qualification activities in Fuel Development, Graphite Qualfication, High
Temperature Materials Qualification and Design and Safety Methods Validati