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DEPARTMENT OF ENERGY
Appropriation Account Summary
(dollars in thousands - OMB Scoring)

FY 2010 FY 2011 FY 2011 FY 2012
Current Cong. Annualized Congressional FY 2012 vs. FY 2010
Approp. Request CR Request $ | %
Discretionary Summary By Appropriation
Energy And Water Development, And Related Agencies
Appropriation Summary:
Energy Programs
Energy efficiency and renewable energy. 2,216,392 2,355,473 2,242,500 3,200,053 +983,661 +44.4%
Electricity delivery and energy reliability 168,484 185,930 171,982 237,717 +69,233 +41.1%
Nuclear energy 774,578 824,052 786,637 754,028 -20,546 -2.7%
Fossil energy programs
Fossil energy research and development. 659,770 586,583 672,383 452,975 -206,795 -31.3%
Naval petroleum and oil shale reserve: 23,627 23,614 23,627 14,909 -8,718 -36.9%
Strategic petroleum reserve 243,823 138,861 243,823 121,704 -122,119 -50.1%
Northeast home heating oil reserve 11,300 11,300 11,300 10,119 -1,181 -10.5%
Northeast home heating oil reserve oil sale 0 0 0 -79,000 -79,000 N/A
Total, Fossil energy programs. 938,520 760,358 951,133 520,707 -417,813 -44.5%
Uranium enrichment D&D fund 573,850 730,498 573,850 504,169 -69,681 -12.1%
Energy information administration 110,595 128,833 110,595 123,957 +13,362 +12.1%
Non-Defense environmental cleanup. 254,673 225,163 244,673 219,121 -35,552 -14.0%
Science 4,963,887 5,121,437 4,903,710 5,416,114 +452,227 +9.1%
Energy transformation acceleration fund 0 299,966 0 550,011 +550,011 N/A
Nuclear waste disposal. 98,400 ———- 98,400 0 -98.,400 -100.0%
Departmental administration 168,944 169,132 168,944 128,740 -40,204 -23.8%
Inspector general 51,927 42,850 51,927 41,774 -10,153 -19.6%
Title 17 - Innovative technology
loan guarantee program 0 500,000 -15,000 200,000 +200,000 N/A
Section 1705 temporary loan guarantee program............cceceeveeeececreuennns 0 - 0 0 —_—
Advanced technology vehicles manufacturing loan..........cccceeveeccucucrnnnnne 20,000 9,998 20,000 6,000 -14,000 -70.0%
Better building pilot loan guarantee initiative
for Universities, Schools, and Hospitals 0 0 0 105,000 +105,000 N/A
Total, Energy Program 10,340,250 11,353,690 10,309,351 12,007,391 +1,667,145 +16.1%
Atomic Energy Defense Activities
National nuclear security administration:
Weapons activities * 6,386,371 7,008,835 7,008,835 7,629,716 +620,881 +8.9%
Defense nuclear nonproliferation * 2,131,382 2,687,167 2,136,709 2,549,492 -137,675 -5.1%
Naval reactors * 945,133 1,070,486 945,133 1,153,662 +83,176 +7.8%
Office of the administrator * 410,754 448,267 410,754 450,060 +1,793 +0.4%
Total, National nuclear security administration 9,873,640 11,214,755 10,501,431 11,782,930 +568,175 +5.1%
Environmental and other defense activities:
Defense environmental cleanup 5,640,371 5,588,039 5,642,331 5,406,781 -233,590 -4.1%
Other defense activitie 847,468 878,209 847,468 859,952 +12,484 +1.5%
Defense nuclear waste disposal 98,400 0 98,400 0 -98,400 -100.0%
Total, Environmental & other defense activitie: 6,586,239 6,466,248 6,588,199 6,266,733 -319,506 -4.9%
Total, Atomic Energy Defense Activitie 16,459,879 17,681,003 17,089,630 18,049,663 +248,669 +1.5%
Power marketing administrations:
Southeastern power administration 0 0 0 0 —
Southwestern power administration 13,076 12,699 13,076 11,892 -1,184 -9.1%
Western area power administration 109,181 105,558 109,181 95,968 -13,213 -12.1%
Falcon & Amistad operating & maintenance fund.........cccceoevvrercccnns 220 220 220 220 — —
Colorado River Basin -23,000 -23,000 -23,000 -23,000 —
Total, Power marketing administrations 99,477 95,477 99,477 85,080 -14,397 -14.5%
Federal energy regulatory commission 0 0 0 0 — —
Subtotal, Energy And Water Development and Related
Agencie: 26,899,606 29,130,170 27,498,458 30,142,134 +1,901,417 +6.7%
Uranium enrichment D&D fund discretionary payments...........cccoevvereeeene -463,000 -696,700 -463,000 0 +463,000 +100.0%
Excess fees and recoveries, FERC -10,933 -29,111 -28,886 -25,072 -14,139 -129.3%
Subtotal, Discretionary Funding 26,425,673 28,404,359 27,006,572 30,117,062 +2,350,278 +8.5%
Strategic petroleum reserve sale 0 0 0 -500,000 -500,000 N/A
Cancellation of prior year unobligated balance: 0 0 0 -70,332 -70,332 N/A
Total, Discretionary Funding ** 26,425,673 28,404,359 27,006,572 29,546,730 +3,121,057 +11.8%

NOTE: * FY12 is compared against the FY11 Request. This exception has been implemented for NNSA only.
** The Total, Discretionary Funding, FY12 vs FY10 "$" and "%" columns, reflects a comparison of FY 12 Request vs. FY 10 Current Approp for all programs

including NNSA
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Nuclear Energy
Non-Defense Activities
(including transfer of funds)
Proposed Appropriation Language

For Department of Energy expenses including the purchase, construction, and acquisition of plant and
capital equipment, and other expenses necessary for nuclear energy activities in carrying out the
purposes of the Department of Energy Organization Act (42 U.S.C. 7101 et seq.), including the
acquisition or condemnation of any real property or any facility or for plant or facility acquisition,
construction, or expansion, and the purchase of not more than 10 buses, all for replacement only,
8754,028,000, to remain available until expended.

The Department of Energy is authorized to carry out the program provided for in section 638 of the
Energy Policy Act of 2005 (42 U.S.C. 16014) in this and subsequent fiscal years, using funds received
from non-Federal sources as provided for in section 638 (d)(4)(B).
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Nuclear Energy
Office of Nuclear Energy

Overview

Appropriation Summary by Program

FY 2010 Current FY 2011 FY 2012
Appropriation CR Request
Nuclear Energy Appropriation
Integrated University Program 5,000 - 0
Nuclear Power 2010 101,960 - 0
Generation IV Nuclear Energy Systems 212,904 - 0
LWR SMR Licensing Technical Support 0 - 67,000
Reactor Concepts Research, Development and Demonstration 0 - 125,000
Fuel Cycle Research and Development 131,938 - 155,010
Nuclear Energy Enabling Technologies 0 - 97,364
Radiological Facilities Management 71,760 - 64,888
Idaho Facilities Management 172,716 - 150,000
Program Direction 73,000 - 93,133
International Nuclear Energy Cooperation 0 - 3,000
Congressionally Directed Projects 2,500 - 0
Subtotal, Nuclear Energy Appropriation 771,778 - 755,395
Transfer from State Department 2,800 - 0
Undistributed, NE 0 - 0
Use of Prior Year Balance 0 - -1,367
Total, Nuclear Energy Appropriation 774,578 786,637 754,028
Other Defense Activities (NE) Appropriation®
Idaho Sitewide Safeguards and Security 83,358 - 98,500
Total, Other Defense Activities Appropriation 83,358 83,358 98,500
Total, Nuclear Energy and Other Defense Activities 857,936 869,995 852,528

? Includes a reduction of $4,886,596 for rescission (P.L. 111-226, FAA Transportation Modernization and Safety
Improvement Act).

® Includes only the NE portion of the Other Defense Activities appropriation.
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Preface

The Office of Nuclear Energy (NE) supports the diverse civilian nuclear energy programs of the U.S.
Government, leading Federal efforts to research and develop nuclear energy technologies, including
generation, safety, waste storage and management, and security technologies, to help meet energy and
climate goals. NE’s longer-term, science-based nuclear energy research and development (R&D)
complements the near-term strategy to support the revitalization of the nuclear industry through loan
guarantees provided by the Department of Energy’s Loan Guarantee Program. In addition, NE proposes
an expansion of cost-shared activities with industry in FY 2012 to accelerate deployment of light water
reactor-based Small Modular Reactor (SMR) technology.

Within the Nuclear Energy Appropriation, NE funds: LWR SMR Licensing Technical Support, Reactor
Concepts Research, Development and Demonstration (RD&D), Nuclear Energy Enabling Technologies
(NEET), Fuel Cycle R&D, Radiological Facilities Management (RFM), Idaho Facilities Management
(IFM), International Nuclear Energy Cooperation (INEC), and Program Direction. The Idaho Sitewide
Safeguards and Security program is funded under the Other Defense Activities Appropriation.

Mission

NE advances 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.

Benefits

Guided by the Nuclear Energy Research & Development Roadmap, issued in April 2010, 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 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; development of sustainable nuclear fuel
cycles; and minimization of risks of nuclear proliferation and terrorism.

The suite of activities represented in this request are designed to support the development of advanced
reactor designs and technologies, including reactors that could be capable of meeting electricity
generation, co-generation of process heat, and performance demands beyond current base load nuclear
power plants and advanced fuel cycle technologies. Additional activities in these programs will help
address technical barriers to the long-term operation of nuclear plants as well as the technical, cost,
safety, proliferation, and security issues associated with novel designs and innovative reactor concepts.
A prominent influence on R&D direction is improving our understanding of proliferation risks as well as
developing the technical means to mitigate them. NE’s R&D programs are structured to effectively
address these challenges, as described below.

NE will also implement a cost-shared LWR SMR Licensing Technical Support program that will
support the commercialization of new light water reactor-based (LWR) SMR designs. The Department
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will work with LWR SMR vendors and first-mover utilities on a cost-shared basis to help accelerate the
deployment of this technology. The program will focus on engineering costs associated with design
certification and licensing activities.

The Reactor Concepts RD&D program supports research, development and demonstration for a diverse
set of advanced fission power systems capable of producing electricity (MWe) and, in the case of the
Next Generation Nuclear Plant (NGNP), generating process heat (BTUs) sustainably and economically.
Reactor concepts include advanced SMR concepts, the NGNP, and other advanced reactor concepts.
R&D activities will also form the scientific basis for extending the life of the current fleet of nuclear
plants. Development of each reactor concept will seek to improve performance, economics, fuel cycle
options, and safety.

NE leads future nuclear waste management activities, including those associated with the on-going Blue
Ribbon Commission on America’s Nuclear Future, and oversees responsibilities under the Nuclear
Waste Policy Act. Through its Fuel Cycle R&D program, NE will continue to perform results-oriented,
science based R&D on fuel cycle approaches and technologies, including exploration of new and
advanced fuel types — such as high burn-up and inert matrix fuels — that may lead to improved
performance in today’s reactor technologies. The program will examine a full range of technologies and
develop waste management options critical to the long term management of used fuel.

Complementing the RD&D activities carried out by the Reactor Concepts RD&D and Fuel Cycle R&D
programs, the NEET program develops crosscutting and transformative technologies that directly
support and complement NE’s development of new and advanced reactor concepts and fuel cycle
technologies. Within this program, activities will be carried out through directed research projects as
well as through investigator-initiated projects selected through open, competitive solicitations. In FY
2012, crosscutting activities include the consolidation of NE Advanced Modeling and Simulation
activities focused on creating advanced modeling and simulation tools to aid in reactor and fuel cycle
R&D. Complementing these activities, the Energy Innovation Hub for Modeling and Simulation which
is focused on creating a virtual model of a Generation II nuclear reactor, represents the novel approach
and products that will enhance many research areas within the NE R&D agenda. In addition, funding
for the Advanced Test Reactor National Scientific User Facility (NSUF), previously requested under the
IFM program, is included in NEET for FY 2012. The change reflects the contribution NSUF is
expected to make toward the development of crosscutting and transformative technologies. Finally, the
investigator-initiated, peer reviewed Transformative Nuclear Concepts R&D program is open to 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.

Just as the scope of the NEET program is informed by key challenges associated with developing
commercially-viable reactor and fuel cycle technologies, the outcomes of the R&D activities supported
through the NEET program will yield important breakthroughs that may be applied to the specific
technologies under development in the Reactor Concepts RD&D and Fuel Cycle R&D programs. This
program structure helps advance current reactor designs and fuel cycle technologies, develops new
reactor designs and technology, and encourages the identification and development of —eutside the box”
options in all aspects of the civilian nuclear energy program. All programs are tightly coordinated and
complementary to avoid duplication and spur innovation.

Nuclear Energy/
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To help ensure the safe and secure deployment of civilian nuclear power world-wide, the INEC program
will work cooperatively to share research results, and to strengthen officially approved international
agreements and other relevant U.S. international commitments in civilian nuclear energy matters. This
program will coordinate with the National Nuclear Security Administration, DOE’s Office of Policy and
International Affairs, and other agencies as appropriate in executing its activities.

NE will continue to support nuclear energy R&D at universities by designating up to 20 percent of funds
appropriated to its R&D programs for work that may be performed at university and research
institutions, through open, competitive solicitations for investigator-led projects. The national
laboratories are encouraged to partner with universities to conduct R&D.

NE’s infrastructure programs, including the IFM and RFM programs, ensure that the Department’s
nuclear facilities used for advanced nuclear energy technology R&D and the co-funded production (with
National Aeronautics and Space Administration (NASA)) of power systems for space and national
security needs are operated and maintained to support national priorities. Key activities conducted
under these programs include ensuring NE facilities meet essential safety and environmental
requirements and are maintained at user-ready levels as well as ensuring the safe and secure
management of all special nuclear materials contained in these facilities.

NE’s Research Reactor Infrastructure program will continue to provide fresh reactor fuel to and remove
used fuel from 26 operating university reactors that support nuclear energy R&D. In addition, the
Department will initiate work to re-establish a domestic capability to produce plutonium-238 for use in
radioisotope power systems to meet NASA projected demand, as well as support longer term NASA
needs and potential future national security applications.

Indirect Costs and Other Items of Interest

Institutional General Plant Projects (IGPP)

Institutional General Plant Projects (IGPPs) are construction projects that are less than $10 million and
cannot be allocated to a specific program. IGPPs fulfill multi-programmatic and/or inter-disciplinary
needs and are funded through overhead.

FY 2010
Current FY 2012
Approp Request
Institutional General Plant Projects (IGPP)
Idaho National Laboratory 0 20,789
Total, Indirect-Funded Maintenance and Repair 0 20,789

Facilities Maintenance and Repair

The Department’s Facilities Maintenance and Repair activities are tied to its programmatic missions,
goals, and objectives. Facilities Maintenance and Repair activities funded by this budget are displayed
below.

Nuclear Energy/
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Indirect-Funded Costs for Maintenance and Repair

FY 2010
Current FY 2012
Approp Request
Idaho National Laboratory 17,443 19,332
Total, Indirect-Funded Maintenance and Repair 17,443 19,332
Direct-Funded Costs for Maintenance and Repair
FY 2010
Current FY 2012
Approp Request
Idaho National Laboratory 18,378 13,171
Total, Direct-Funded Maintenance and Repair 18,378 13,171
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Nuclear Energy
Office of Nuclear Energy

Funding by Site by Program

FY 2010
Current FY 2012
Approp Request
Argonne National Laboratory
Fuel Cycle Research and Development 9,648 12,144
Generation IV Nuclear Energy Systems 15,494 0
International Nuclear Energy Cooperation 0 960
Nuclear Energy Enabling Technologies 0 3,726
Nuclear Power 2010 550 0
Reactor Concepts Research, Development and Demonstration 0 8,091
Total, Argonne National Laboratory 25,692 24,921
Brookhaven National Laboratory
Fuel Cycle Research and Development 1,150 1,102
Generation IV Nuclear Energy Systems 125 0
International Nuclear Energy Cooperation 0 0
Nuclear Energy Enabling Technologies 0 0
Reactor Concepts Research, Development and Demonstration 0 150
Total, Brookhaven National Laboratory 1,275 1,252
Chicago Operations Office
Generation IV Nuclear Energy Systems 45 0
Total, Chicago Operations Office 45 0
Idaho National Laboratory
Fuel Cycle Research and Development 53,876 32,785
Generation IV Nuclear Energy Systems 142,002 0
Idaho Facilities Management 159,488 142,200
International Nuclear Energy Cooperation 0 250
Nuclear Energy Enabling Technologies 0 15,586
Nuclear Power 2010 350 0
Radiological Facilities Management 9,840 9,840
Nuclear Energy/
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Reactor Concepts Research, Development and Demonstration

Total, Idaho National Laboratory

Idaho Operations Office

Congressionally Directed Projects

Fuel Cycle Research and Development
Generation IV Nuclear Energy Systems
Idaho Facilities Management

Integrated University Program
International Nuclear Energy Cooperation
LWR SMR Licensing Technical Support
Nuclear Energy Enabling Technologies
Nuclear Power 2010

Program Direction

Radiological Facilities Management

Reactor Concepts Research, Development and Demonstration

Total, Idaho Operations Office

Kansas City Site Office

Idaho Facilities Management

Total, Kansas City Site Office

Lawrence Berkeley National Laboratory

Fuel Cycle Research and Development
Generation IV Nuclear Energy Systems
Nuclear Energy Enabling Technologies

Reactor Concepts Research, Development and Demonstration

Total, Lawrence Berkeley National Laboratory

Lawrence Livermore National Laboratory

Fuel Cycle Research and Development
Generation IV Nuclear Energy Systems

International Nuclear Energy Cooperation

Nuclear Energy/
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FY 2010

Current FY 2012
Approp Request

0 74,792

365,556 275,453

2,500 0

12,068 33,394

12,437 0

12,243 6,300

5,000 0

0 0

0 67,000

0 25,112

100,110 0

31,937 34,106

10,500 4,986

0 1,947

186,795 172,845

500 0

500 0

1,345 2,254

200 0

0 543

0 0

1,545 2,797

4,573 2,693

358 0

0 250
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Nuclear Energy Enabling Technologies
Reactor Concepts Research, Development and Demonstration

Total, Lawrence Livermore National Laboratory

Los Alamos National Laboratory
Fuel Cycle Research and Development
Generation IV Nuclear Energy Systems
International Nuclear Energy Cooperation
Nuclear Energy Enabling Technologies
Radiological Facilities Management
Reactor Concepts Research, Development and Demonstration

Total, Los Alamos National Laboratory

Nevada Site Office
Program Direction

Total, Nevada Site Office

Oak Ridge National Laboratory
Fuel Cycle Research and Development
Generation IV Nuclear Energy Systems
International Nuclear Energy Cooperation
Nuclear Energy Enabling Technologies
Nuclear Power 2010
Radiological Facilities Management
Reactor Concepts Research, Development and Demonstration

Total, Oak Ridge National Laboratory

Oak Ridge Operations Office
Generation IV Nuclear Energy Systems
Program Direction

Total, Oak Ridge Operations Office

Nuclear Energy/
Funding by Site Page 18

FY 2010

Current FY 2012
Approp Request
0 2,116
0 415
4,931 5,474
17,457 13,693
364 0
0 500
0 5,264
32,030 27,000
0 1,540
49,851 47,997
0 4,235
0 4,235
10,605 13,677
31,210 0
0 100
0 32,131
300 0
15,160 5,160
0 17,592
57,275 68,660
1,500 0
1,353 1,650
2,853 1,650
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FY 2010

Current FY 2012
Approp Request
Pacific Northwest National Laboratory
Fuel Cycle Research and Development 6,618 7,382
Generation IV Nuclear Energy Systems Initiative 500 0
Nuclear Energy Enabling Technologies 0 2,315
Reactor Concepts Research, Development and Demonstration 0 1,720
Total, Pacific Northwest National Laboratory 7,118 11,417
Radiological and Environmental Sciences Laboratory
Program Direction 5,163 5,606
Total, Radiological and Environmental Sciences Laboratory 5,163 5,606
Sandia National Laboratories
Fuel Cycle Research and Development 8,353 11,893
Generation IV Nuclear Energy Systems 1,752 0
International Nuclear Energy Cooperation 0 250
Nuclear Energy Enabling Technologies 0 3,038
Radiological Facilities Management 1,300 0
Reactor Concepts Research, Development and Demonstration 0 4,595
Total, Sandia National Laboratories 11,405 19,776
Savannah River National Laboratory
Fuel Cycle Research and Development 4,115 5,653
Generation IV Nuclear Energy Systems 160 0
Nuclear Energy Enabling Technologies 0 207
Total, Savannah River National Laboratory 4,275 5,860
Washington Headquarters
Fuel Cycle Research and Development 2,130 18,340
Generation IV Nuclear Energy Systems 6,757 0
Idaho Facilities Management 485 1,500
International Nuclear Energy Cooperation 0 690
Nuclear Energy Enabling Technologies 0 7,326
Nuclear Power 2010 650 0
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FY 2010

Current FY 2012

Approp Request
Program Direction 34,547 47,536
Radiological Facilities Management 2,930 17,902
Reactor Concepts Research, Development and Demonstration 0 14,158
Total, Washington Headquarters 47,499 107,452
Total, Nuclear Energy 771,778 755,395

Site Description

Argonne National Laboratory

Introduction

Argonne National Laboratory (ANL) is one of the Department of Energy’s (DOE) scientific research
laboratories and is the Nation’s first national laboratory, chartered in 1946. ANL, which occupies 1,500
acres, is located approximately 25 miles southwest of Chicago.

Fuel Cycle Research and Development

ANL supports electrochemical separations and waste form development activities. ANL has the lead for
key systems analysis activities and contributes to used nuclear fuel disposition research and
development (R&D).

Generation IV Nuclear Energy Systems

In FY 2010, ANL continued to play an important role in conducting key R&D in support of the
Generation IV Nuclear Energy Systems (Gen IV) program. ANL participated in system design and
evaluation activities for the Gen IV systems, makes important contributions to Gen IV fuels and
materials efforts, and lead or participated in joint projects with France, Korea, Canada, Euratom, and
Japan. ANL was responsible for staffing one of two U.S. experts for the Generation IV International
Forum (GIF) Experts Group. ANL also supported the Idaho National Laboratory (INL) on the Next
Generation Nuclear Plant (NGNP) in the area of reactor cavity cooling system modeling.

International Nuclear Energy Cooperation

ANL provides technical assistance in the development of the Department’s international nuclear
technology strategies. ANL will also assist in the development of workshops to engage industry and
foreign governments as well as provide technical support for key international R&D and nuclear energy
activities in areas of mutual interest, leveraging U.S. funding, and exchanging technical information
related to innovative reactor concepts, fuel cycle technologies, and other nuclear technologies.

Nuclear Energy Enabling Technologies

ANL provides technical support to various cross-cutting reactor technologies including fast reactor
safety, system and components testing, and innovative materials development. ANL evaluates
innovative reactor concepts and assesses integrated system performance, including the development of
integrated performance and safety codes to support modeling and simulation.

Nuclear Energy/
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Reactor Concepts Research, Development and Demonstration

ANL provides integrating program management support for the Advanced Reactor Concepts (ARC)
program, and essential technical support in the areas of advanced reactor system technology
development and evaluation of the potential benefits and feasibility of transformational reactor concepts.
ANL makes important contributions in energy conversion, modeling and simulation, advanced structural
materials, and safety and operations, including performance of small-scale validation experiments.

ANL leads or participates in international collaborative projects, and is responsible for staffing one of
two U.S. experts for the GIF Experts Group. ANL also supports the INL on the NGNP in the area of
reactor cavity cooling system modeling and provides capabilities supporting fuels, materials and
instrumentation and control research and development for advanced Small Modular Reactor (SMR)
concepts.

Brookhaven National Laboratory

Introduction

The Brookhaven National Laboratory (BNL) is a multi-program laboratory located in Upton, New York.
DOE's BNL conducts research in the physical, biomedical, and environmental sciences as well as in
energy technologies. Brookhaven builds and operates major facilities available to university, industrial,
and government scientists. BNL also performs a prospective benefits analysis of DOE’s nuclear energy
R&D portfolio.

Fuel Cycle Research and Development
BNL will provide support to systems analysis, material protection, and advanced fuels R&D.

Generation IV Nuclear Energy Systems
In FY 2010, BNL provided support to the Proliferation Resistance and Physical Protection Working
Group under the Generation IV International Forum.

Nuclear Energy Enabling Technologies
BNL will provide support to the proliferation risk assessment activities.

Reactor Concepts Research, Development and Demonstration
BNL will provide support to ARC by participating in expert groups on proliferation resistance.

Chicago Operations Office

Introduction

The Chicago Operations Office provides procurement, contract, cooperative agreement, and grant
support.

Generation IV Nuclear Energy Systems
In FY 2010, the Chicago Operations Office supported distribution of certain Gen IV funding.

Idaho National Laboratory

Introduction

The INL is an extensive research and engineering complex that has been the center of nuclear energy
research since 1949. It occupies 890 square miles in southeastern Idaho along the western edge of the
Snake River Plain, 42 miles northwest of Idaho Falls, Idaho. The INL consists of three main
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engineering and research campuses: (1) the Reactor Technology Complex at the site, (2) the Materials
and Fuels Complex (MFC) at the site, and (3) the Research and Education Campus in Idaho Falls. As
the INL Landlord, the Office of Nuclear Energy (NE) also operates the Central Facilities Area at the site
that provides support to all the compounds and campuses at the site. NE has Lead Program Secretarial
Office responsibility for the Idaho Operations Office (ID). INL is the center for NE’s strategic nuclear
energy R&D enterprise. INL has a central role in reactor concepts research, development and
demonstration (RD&D) development, fuel cycle R&D, Light Water Reactor Sustainability (LWR-S),
and space nuclear power and propulsion applications. While focused on its role as the center for nuclear
R&D, as a multi-program national laboratory, INL also continues to pursue national security, and
homeland security activities. INL Center for Advanced Energy Study administers the Nuclear Energy
University Program.

Fuel Cycle Research and Development

INL leads the Fuel Cycle R&D Technical Integration Office. INL has assembled a unique set of
expertise across all technical areas important to fuel cycle programs. This expertise enables INL to fully
integrate the range of information necessary to set requirements for all elements of the program. INL
will be a key contributor in the development of a detailed program plan for the Department’s fuel cycle
R&D effort. INL has developed the VISION code and coordinated development of related databases
used to analyze various fuel cycle scenarios, supports R&D on transmutation fuel and electrochemical
separations techniques, and can perform the irradiations of transmutation fuels. Related facilities are
concentrated at the MFC and at the Advanced Test Reactor, and include a complete suite of glove boxes,
hot cells, and dedicated equipment.

Generation IV Nuclear Energy Systems

In FY 2010, INL was the lead laboratory for the NGNP program and conducted the program’s technical
integration activities, as well as integration activities for all Gen IV R&D activities. INL, together with
Oak Ridge National Laboratory (ORNL), is the principal laboratory responsible for the development of
advanced gas reactor fuel and materials R&D. INL was responsible for staffing the Technical
Secretariat for the GIF. FY 2012 NGNP activities are discussed under Reactor Concepts RD&D

Idaho Facilities Management

INL is a multi-program national laboratory that employs R&D assets to pursue a wide range of nuclear
power R&D and other national energy security activities. The purpose of the Idaho Facilities
Management (IFM) program is to operate and maintain the INL infrastructure required to support
mission needs and priorities in a manner that is in compliance with environment, safety and health rules
and regulations. NE is responsible for 890 square miles of land west of Idaho Falls (the site) and
numerous laboratory and administrative facilities located in the town of Idaho Falls. NE operates and
maintains buildings, nuclear and radiological facilities, and associated support structures; a full
complement of site wide utilities, including power, communications and data transmission systems; 800
miles of paved and unpaved roads; 61 miles of high voltage electrical transmission lines; and 14 miles
of railroad track.

International Nuclear Energy Cooperation

INL will support the development of the Department’s international nuclear technologies strategies and
international engagement with foreign countries. INL will also assist in coordinating government-to-
government international bilateral and multilateral activities. In support of International Nuclear Energy
Cooperation’s (INEC) International R&D and Technical Coordination activities, INL will provide
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technical support to key international R&D and nuclear energy activities in areas of mutual interest,
leveraging U.S. funding, and exchanging technical information related to innovative reactor concepts,
fuel cycle technologies, and other nuclear technologies.

Nuclear Energy Enabling Technologies

INL provides technical support for cross-cutting technologies including advanced fuels, fabrication and
construction methods, advanced sensors and instrumentation, and proliferation risk assessment. INL has
the lead on the development of advanced instruments and sensors for the existing light water reactor
fleet. INL is a key contributor to advances in modeling and simulation in the areas of verification and
validation and in reactor fuels.

Radiological Facilities Management

INL is responsible for maintaining facilities and equipment for the assembly, testing, and delivery of
radioisotope power systems. This capability focuses on the assembly of the encapsulated Plutonium 238
(Pu-238) into heat sources, insertion of heat sources into generators, testing of the assembled generators,
and delivery of the generators to customers. Activities also include the transfer of neptunium-237
inventory from the Savannah River Site (SRS) to the INL for use in the future for Pu-238 production. In
FY 2012, INL will continue to provide fuel for university research reactors including fuel for
conversions from highly enriched uranium to low enriched uranium, and shipped spent fuel from
university reactors to DOE’s SRS.

Reactor Concepts Research, Development and Demonstration

INL is the lead laboratory for the NGNP program and conducts the program’s technical integration
activities, as well as integration activities for the LWR-S program. INL, together with ORNL, is the
principal laboratory responsible for the development of advanced gas reactor fuel and materials R&D.
INL is responsible for staffing the Technical Secretariat for the GIF. INL will also provide support for
the SMR research and development program, providing capabilities in the areas of materials, fuels, and
instrumentation and control, as well as modeling and simulation of SMR safety and performance. INL
provides support to the ARC program in the areas of nuclear data and advanced alloy development and
testing. INL also serves as the lead laboratory for R&D related to Risk-Informed Safety Margin
Characterization, Advanced Instrumentation and Controls, and Advanced Light Water Reactor Fuels
Development.

Idaho Operations Office

Introduction

The ID provides procurement, contract, cooperative agreement, and grant support. In FY 2010, this
office provided support for contractor security investigations conducted by the Federal Bureau of
Investigation and the OPM for DOE Federal employees and contractors. ID provides procurement and
management support for NE university funding activities. A portion of the funds allocated to ID will be
competitively awarded for support of both mission-specific and mission-related activities. Recipients
may include industry, national laboratories, universities, research institutions.

Fuel Cycle Research and Development
ID provides procurement support for the Fuel Cycle R&D program.
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Generation IV Nuclear Energy Systems

In FY 2010, ID provided procurement support for the NGNP program. ID was responsible for
executing partnership agreements with industry to complete the conceptual design of the NGNP in
FY 2010.

Idaho Facilities Management

ID provides procurement and management support for various community regulatory support to meet
obligations defined in the following cross-cutting agreements: S.M. Stoller, Payment in Lieu of Taxes,
Shoshone-Bannock Tribes, and the National Oceanic and Atmospheric Administration.

Integrated University Program
ID awards competitively solicited scholarships and fellowships to graduate, post graduate, minority, and
minority-serving institutions.

LWR SMR Licensing Technical Support
ID provides procurement support for this program and administers industry cost-sharing arrangements
with industry partners.

Nuclear Energy Enabling Technologies

ID provides procurement support and assists in developing competitive solicitations and cost-sharing
arrangements to support cross-cutting reactor technologies. ID will provide procurement support to
Headquarters (HQ) for a competitively-awarded Energy Innovation Hub for Modeling and Simulation
that will support validated advanced modeling and simulation tools through the virtual modeling of an
existing, operating reactor.

Nuclear Power 2010
In FY 2010, ID provided procurement, contract, cooperative agreement and grant support for
the Nuclear Power 2010 program.

Radiological Facilities Management
ID provides procurement, contract, cooperative agreement and grant support for the Research Reactor
Infrastructure program.

Reactor Concepts Research, Development and Demonstration
ID provides procurement support for the R&D activities within this program and administers industry
cost-sharing arrangements with industry partners.

Kansas City Site Office

Introduction

Kansas City Site Office was established in 1949 and comprises the largest portion of the Bannister
Federal Complex in south Kansas City, MO. As one of the nation’s most diverse low-volume, high-
reliability production facilities, the Kansas City Plant is at the heart of the National Nuclear Security
Administration organization.

Idaho Facilities Management
In FY 2010, the site office provided support for the Roof Assessment Management Program Data
Collection and inventory and design activities.
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Lawrence Berkeley National Laboratory

Introduction

Lawrence Berkeley National Laboratory (LBNL) has been a leader in science and engineering research
for more then 70 years. Located on a 200 acre site in the hills above the University of California’s
Berkeley campus, adjacent to the San Francisco Bay, Berkeley Lab holds the distinction of being the
oldest of the U.S. DOE’s National Laboratories.

Fuel Cycle Research and Development
LBNL provides key support to waste forms modeling and simulation as well as generic repository
performance due to the unique qualification of the laboratory’s staff.

Generation IV Nuclear Energy Systems
In FY 2010, LBNL supported the development of Gen IV reactor concepts.

Nuclear Energy Enabling Technologies
LBNL provides key support to waste forms modeling and simulation.

Lawrence Livermore National Laboratory

Introduction

Lawrence Livermore National Laboratory (LLNL) is a multi-disciplinary R&D laboratory focused on
national defense, which has two noncontiguous geographic locations in northern California. LLNL is
approximately one square mile and is located 40 miles east of San Francisco. LLNL conducts research
in advanced defense technologies, energy, environment, biosciences, and basic science.

Fuel Cycle Research and Development
LLNL provides expertise on the impact of separation technologies on the geologic repository and
advanced computer simulations and modeling efforts.

Generation IV Nuclear Energy Systems
In FY 2010, LLNL supported the development of Gen IV reactor concepts.

International Nuclear Energy Cooperation

LLNL will provide technical expertise in support of INEC activities and assist in coordinating
international bilateral and multilateral activities. Activities include technical assistance in the
development of the Department’s strategies and international engagement with foreign countries.

Nuclear Energy Enabling Technologies
LLNL provides support to the proliferation risk assessment activities.

Reactor Concepts Research, Development and Demonstration
LLNL supports the development of advanced reactor concepts in the areas of nuclear data
measurements and GIF lead-cooled fast reactor activities.
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Los Alamos National Laboratory

Introduction

Los Alamos National Laboratory (LANL) is a multi-disciplinary research facility located on
approximately 28,000 acres near the town of Los Alamos in northern New Mexico. LANL is engaged
in a variety of programs for DOE and other government agencies. LANL’s primary mission is to
engage in research and technical activities supporting the Nation’s defense. LANL also supports DOE
missions related to arms control, non-proliferation, nuclear material disposition, energy research,
science and technology, and environmental management. R&D in the basic sciences, mathematics, and
computing have a broad range of applications, including: national security, non-nuclear defense, nuclear
and non-nuclear energy, atmospheric and space research, geoscience, bioscience, biotechnology, and the
environment.

Fuel Cycle Research and Development

LANL is leading safeguards activities, and provides major support as the lead organization for oxide
fuel research. LANL has unique facilities to measure and evaluate the nuclear data that are critical for
the analyses of nuclear systems. LANL also provides expertise in the areas of advanced fuels, materials
and accelerator-driven systems.

Generation IV Nuclear Energy Systems
In FY 2010, LANL provided technical support in the modeling of various aspects of advanced reactor
concepts.

International Nuclear Energy Cooperation

LANL provides technical expertise in support of INEC activities and assist in coordinating international
bilateral and multilateral activities. Activities include technical assistance in the development of the
Department’s strategies and international engagement with foreign countries.

Nuclear Energy Enabling Technologies

LANL leads activities associated with developing new tools and techniques to assess proliferation risks.
LANL also provides technical support to several cross-cutting technologies to be developed under this
program, including transformational fuels and materials development. LANL provides advanced
computer simulations and modeling in support of separation technologies.

Radiological Facilities Management

At LANL, the facilities at Technical Areas (TA) -3, -35, -48 and -55 provide unique national actinide
capabilities in the areas of analytical chemistry, materials characterization, chemical diagnostics,
radiochemistry, and applied spectroscopy. A portion of the Plutonium Facility-4 at the TA-55 is
dedicated to Pu-238 activities and is used to purify and encapsulate Pu-238 used in radioisotope power
sources for the National Aeronautics and Space Administration (NASA) space exploration missions and
national security applications. LANL capabilities were expanded to include establishing a Pu-238 scrap
recovery capability to recycle Pu-238 scrap for use in future missions.

Reactor Concepts Research, Development and Demonstration
LANL provides technical support in the precision measurement of nuclear data to support advanced
reactor concepts, and the development of small lead-bismuth-cooled reactor concepts.
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Oak Ridge National Laboratory

Introduction

The ORNL is a DOE scientific research laboratory located in Oak Ridge, Tennessee. Major missions of
ORNL include: (a) neutron scattering research, (b) high-performance computational modeling and
simulation, (c) nuclear science and technology research, (d) materials science research, and (e)
biological and life sciences research. The broad science agenda is supported by 19 major DOE user
facilities, which are available to the international research community. ORNL also maintains the DOE
computer code system, software, and documentation at the Radiation Safety Information Computational
Center (RSICC) and serves as a repository for DOE computational research activities, including
computer software that is developed by the Nuclear Engineering Education Research (NEER) projects.

Fuel Cycle Research and Development

ORNL provides key support for fuels, separations and waste form R&D as well as safeguards and
nuclear data research. ORNL also supports systems analysis and engineering assessments, including
uranium resource studies, and provides materials R&D expertise.

Generation IV Nuclear Energy Systems

In FY 2010, ORNL and INL were the principal laboratories responsible for the R&D of advanced gas
reactor fuel suitable for NGNP. ORNL also lead the development of the Gen IV Materials handbook
efforts, conducts much of the materials testing in support of the Gen IV, and chaired the Project
Management Board for the Very-High Temperature Reactor (VHTR) Materials Project Arrangement
under GIF. In addition, the Energy Innovation Hub for Modeling and Simulation (HUB) was started.

International Nuclear Energy Cooperation

ORNL will provide technical support for key international R&D and nuclear energy activities in areas of
mutual interest, leveraging U.S. funding, and exchanging technical information related to innovative
reactor concepts, small modular reactors, fuel cycle technologies, and other nuclear technologies.

ORNL will also assist in the implementation of the INEC bilateral and multilateral R&D and policy
engagement in the area of reactor technical evaluations and support.

Nuclear Energy Enabling Technologies

ORNL leads the advanced materials development activities and provides crosscutting technical support
in the areas of advanced fuels, sensors and measurement sciences, proliferation risk assessment and
advanced methods for fabrication and construction. The Hub is being run by ORNL. ORNL also
contributes to advanced modeling and simulation for nuclear energy systems.

Radiological Facilities Management

The Radiochemical Engineering Development Center (REDC) at the ORNL is the Department’s
production, storage, and distribution center for the heavy-element research activities with advanced hot
cell capabilities. REDC along with the Irradiated Fuels Examination Laboratory and Irradiated Fuels
Examination and Testing Facility provide experimental capability in support of advanced fuel and
structural material examination and testing and advanced aqueous flow sheet development and testing
activities for advanced reactor research. ORNL provides the unique capabilities for fabricating carbon
insulator and iridium heat source components for radioisotope power sources used for NASA space
exploration missions. These sophisticated heat source components are necessary for the safe operation
of these power systems during normal operation and during launch, re-entry or other deployment
accidents. ORNL, in cooperation with INL, is playing a key role in establishing the domestic capability
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to produce Pu-238 for use in NASA and national security missions. Facilities at ORNL could
potentially be used to support the production effort.

Reactor Concepts Research, Development and Demonstration

ORNL and INL are the principal laboratories responsible for the R&D of advanced gas reactor fuel
suitable for the NGNP and LWR-S R&D related to Nuclear Materials Aging and Degradation. ORNL
provides integrating program management support for research and development capabilities for
advanced SMR-related materials, fabrication, modeling and simulation, regulatory structure, and
instrumentation and control. ORNL supports the ARC program in the areas of advanced materials and
liquid-salt-cooled high-temperature reactor concepts and technology. ORNL also leads the development
of the Materials Handbook efforts and chairs the Project Management Board for the VHTR Materials
Project Arrangement under GIF.

Oak Ridge Operations Office

Introduction

The Oak Ridge Operations Office (ORO) supports the Small Business Innovation Research and Small
Business Technology Transfer program.

Generation IV Nuclear Energy Systems
In FY 2010, ORO supported distribution of funding for the Department’s FY 2010 Phase III Xlerator
Program.

Pacific Northwest Laboratory

Introduction

Pacific Northwest Laboratory (PNL) is a multi-program laboratory located on approximately 640 acres
of the Department’s Hanford site. PNL also monitors a marine science lab in Sequim, Washington.

Fuel Cycle Research and Development

PNL has a key role in waste form activities by leveraging its history and expertise. PNL provides
technical support in the areas of advanced separations, fuels, materials, safeguards and nonproliferation
analysis, and systems analysis.

Generation IV Nuclear Energy Systems
In FY 2010, PNL supported the development of Gen IV reactor concepts.

Nuclear Energy Enabling Technologies
PNL provides support for advanced modeling and simulation and to the proliferation risk assessment
activities. PNL also provide support for advanced sensors and instrumentation.

Reactor Concepts Research, Development and Demonstration
PNL supports the development of advanced reactor concepts in the areas of nuclear data measurements
and ultrasonic viewing technology.

Sandia National Laboratories

Introduction

Sandia National Laboratories (SNL) is a research and development facility located on approximately
18,000 acres on the Kirtland Air Force Base reservation near Albuquerque, New Mexico and has
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smaller facilities in Livermore, California and Tonopah, Nevada. The mission of SNL is to meet
national needs in the nuclear weapons and related defense systems, energy security, and environmental
integrity.

Fuel Cycle Research and Development

SNL supports the used nuclear fuel (UNF) disposition technical area. SNL was the lead laboratory that
coordinated and organized scientific work for the repository program. It will now provide that technical
expertise to support UNF disposition. It also supports systems analysis and separations and waste
forms.

SNL also provides systems analysis support, particularly in the area of transportation analysis. SNL
also has the lead for certain nuclear safeguards and security activities.

The laboratory has also developed widely used computer codes and models to analyze reactor safety.
These codes have been validated and verified, and have been integrated into the nuclear industry’s
regulatory infrastructure. In this context, extensive databases have been developed to support
probabilistic risk assessment modeling and analyses.

Generation IV Nuclear Energy Systems
In FY 2010, SNL R&D was focused on development of advanced gas turbo-machinery with helium or
supercritical carbon dioxide as the working fluids.

International Nuclear Energy Cooperation

SNL will provide technical expertise in support of INEC activities and assist in coordinating
international bilateral and multilateral activities. Activities include technical assistance in the
development of the Department’s strategies and international engagement with foreign countries.

Nuclear Energy Enabling Technologies
SNL provides support to advanced modeling and simulation and to the proliferation risk assessment
activities.

Radiological Facilities Management

In FY 2010, SNL maintained the nuclear system safety basis and develop risk assessment tools in
support of DOE responsibilities for public safety under the Atomic Energy Act and in fulfillment of
DOE's role in the Presidential Launch Approval Process under Presidential Directive National Security
Council Memorandum 25 (PD/NSC-25).

Reactor Concepts Research, Development and Demonstration

SNL provides support to advanced reactor concepts in the areas of gas turbo-machinery (development
and operational performance testing of high efficiency Brayton cycle energy conversion technology),
reactor safety, and proliferation resistance. SNL also supports advanced SMR research and
development efforts in the areas of safeguards and security, codes and standards, and regulatory
development.

Savannah River National Laboratory
Introduction
The Savannah River National Laboratory (SRNL) is an extensive material production and engineering

Nuclear Energy/
Funding by Site Page 29 FY 2012 Congressional Budget



complex that has been a nuclear site since 1951 when construction began supporting the U.S. strategic
weapons program. The SRS is now a multi-program operational site covering 310 square mile site near
Aiken, South Carolina. Because of its Cold War nuclear legacy, there is a significant level of
environmental management cleanup work being performed at the site. In addition to supporting NE
programs, the SRS workforce continues to support NNSA’s weapons disposition program. SRNL is a
multi-program laboratory located on approximately 34 acres within the SRS.

Fuel Cycle Research and Development
SRNL conducts research on advanced aqueous separations, systems analysis, advanced safeguards, and
waste form development. SRS provides systems engineering support as well.

Generation IV Nuclear Energy Systems
In FY 2010, SRNL was provided limited funding to archive valuable equipment and data related to non-
electric applications of nuclear energy.

Nuclear Energy Enabling Technologies
SRNL provides support to the proliferation risk assessment activities.

Washington Headquarters

Introduction

FY 2010 and FY 2012 include funding for SBIR and other small business initiatives. A portion of the
funds allocated to HQ will be competitively awarded for support of both mission-specific and mission-
related activities. Recipients may include industry, national laboratories, universities, research
institutions.

Fuel Cycle Research and Development
HQ provides management of certain research activities and competitive solicitations.

Generation IV Nuclear Energy Systems
In FY 2010, HQ provided overall oversight and management of R&D activities and served as the
interface with the NRC.

Idaho Facilities Management

HQ funds cross-cutting departmental activities such as DCAA audits, NRC certificates and fees, and
NE’s share of DOE corporate infrastructure management systems. Funding also supports NE-owned
material storage fees at BWXT and waste generator fees at the Nevada Test Site.

International Nuclear Energy Cooperation

HQ provides INEC activities that include technical expertise in support of international bilateral and
multilateral engagement and civil nuclear energy R&D with countries that are established as significant
participants in the commercial nuclear sector; energy supply, nonproliferation and fuel cycle
assessments; and reviewing the legal and financial liability implications of proposed strategies and
options. Work may also include the creation of workshops to engage industry and foreign governments.

Nuclear Energy Enabling Technologies
HQ provides oversight of a competitively-awarded modeling and simulation Hub for the development of
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validated advanced modeling and simulation tools through their application to an existing, operating
reactor.

Nuclear Power 2010
In FY 2010, HQ provided funding for close out activities on the NuStart combined Construction and
Operating License demonstration project.

Radiological Facilities Management
HQ provides funds to initiate a project to restart the production of Pu-238 for the Space and Defense
program.

Reactor Concepts Research, Development and Demonstration

HQ provides overall management of reactor research and development activities and serves as the
primary interface with the NRC. HQ develops competitive solicitations and industry cost-sharing
arrangements to support SMRs, NGNP, and other reactor concepts.

Nuclear Energy/
Funding by Site Page 31 FY 2012 Congressional Budget



Page 32



Integrated University Program

Funding Profile by Subprogram

FY 2010
Current FY 2012
Appropriation Request
Integrated University Program 5,000 0

Public Law Authorizations:

P.L. 111-85, Appropriations Act (2010)

P.L 111-226, FAA Air Transportation Modernization
and Safety Improvement Act (FY2010)

Mission

The mission of the Integrated University Program is to provide scholarship and fellowship grants to
support training of engineers and scientists in nuclear engineering, nonproliferation, nuclear forensics,
and nuclear safeguards missions through support of nuclear science and engineering study and research.

Benefits

In FY 2010, the Integrated University Program provided approximately 30 three-year fellowships and 88
one-year scholarships. 100 percent of funding for multi-year awards is included within the FY 2010
appropriation.

Annual Performance Results and Targets

The Department is in the process of updating its strategic plan, and has been actively engaging
stakeholders including Congress. The draft strategic plan is being released for public comment
concurrent with this budget submission, with the expectation of official publication this spring. The
draft plan and FY 12 budget are consistent and aligned. Updated measures will be released at a later date
and available at the following link http://www.mbe.doe.gov/budget/12budget/index.htm.

Means and Strategies

The Integrated University Program has used various means and strategies to achieve its GRPA Unit
Program Goal. However, various external factors may impact the ability to achieve these goals. The
program also performs collaborative activities to help meet its goals.

The Department implemented the following means:
= Provide scholarships and fellowships as directed by statutory requirements.

The Department implemented the following strategies:

= [ssue scholarship and fellowship grants according to statutory requirements in a manner that ensures
awards are fully funded within available funds.

= Determine university needs and best categories of university grant investments to support nuclear
science and engineering education.
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These strategies contributed to the efficient and effective management of the program and productive
use of the taxpayers’ dollars.

In carrying out its mission, the program performs the following collaborative activities:

» (Coordinate with the NRC and the National Nuclear Security Administration’s Office of Defense
Nuclear Nonproliferation to support nuclear science and engineering education without duplication.

» (Coordinate with other training and education efforts within the DOE.

Integrated University Program

Funding Schedule by Activity

FY 2010

Current FY 2012

Approp Request
Integrated University Program 5,000 0

Benefits

In FY 2010, the Integrated University Program provided approximetly 30 three-year fellowships and 85
one-year scholarships and 32 research fellowships. 100 percent of funding for the mulit-year awards is
included within the FY 2010 appropriation.

Detailed Justification

(dollars in thousands)

FY 2010
Current FY 2012
Approp Request

Integrated University Program 5,000 0

In FY 2010, the Integrated University Program scope was focused entirely on supporting nuclear
education by funding 85 one-year scholarships and 32 research fellowships of up to three-year’s duration
for students enrolled in nuclear energy-related fields of study or disciplines at U.S. universities and two-
year colleges. One hundred percent of funding for multi-year awards is included within the FY 2010
appropriation.

Total, Integrated University Program 5,000 0
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Explanation of Funding Changes

FY 2012 vs.
FY 2010
Current
Approp
(5000)
Integrated University Program
The decrease reflects the Administration's confidence that the nuclear industry, as it
expands, will create incentives for students to enter nuclear-related programs. -$5,000
Total Funding Change, Integrated University Program -$5,000
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Nuclear Power 2010
Funding Profile by Subprogram

FY 2010 Current FY 2012
Appropriation Request
Nuclear Power 2010 101,960% 0

Public Law Authorizations:

P.L. 111-85, Appropriation Act (2010)

P.L. 111-226, FAA Air Transportation Modernization
and Safety Improvement Act (2010)

Mission

The Nuclear Power 2010 (NP 2010) program was a joint government/industry cost-shared effort
established in FY 2002 to demonstrate untested NRC regulatory and licensing processes. The program
was completed and brought to closure at the end of FY 2010.

Benefits

The NP 2010 program provided funding to industry to achieve notable milestones including the issuance
of three NRC-approved Early Site Permits, which establish that a site is suitable for possible future
construction and operation of a nuclear power plant, and the submission to and review by the NRC of
two construction and operating license (COL) applications for two reactor designs.

Annual Performance Results and Targets

The Department is in the process of updating its strategic plan, and has been actively engaging
stakeholders including Congress. The draft strategic plan is being released for public comment
concurrent with this budget submission, with the expectation of official publication this spring. The
draft plan and FY'12 budget are consistent and aligned. Updated measures will be released at a later date
and available at the following link http://www.mbe.doe.gov/budget/12budget/index.htm.

Means and Strategies

The Department has implemented the following means:
= Close out joint government/industry cost-shared effort to support the combined COL demonstration
project.

The Department has implemented the following strategies:
= Partnered with the private sector, national laboratories, and universities to support advanced Light
Water Reactor (LWR) technologies and demonstrate current licensing processes.

* Includes a reduction of $3,040,000 for rescission.
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These strategies and other efforts contributed to the efficient and effective management of the program,
thus putting the taxpayer's dollars to more productive use.

The following external factors affected the program’s ability to achieve its strategic goal:

= Ultimately, the decision to build new nuclear power plants rests with industry alone. This decision
depends in part on power demand, economic and other technical factors beyond the scope of the
Department’s research and development programs.
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Nuclear Power 2010

Funding Schedule by Activity

FY 2010
Current FY 2012
Approp Request
Nuclear Power 2010
Cost-shared Program with Industry 101,960 0
Standby Support Program 0 0
Total, Nuclear Power 2010 101,960° 0
Benefits

The NP 2010 program achieved its objectives to demonstrate new regulatory processes. The program
promoted industry interest in the deployment of the first new nuclear plants in 30 years and enabled
industry to make decisions to build plants in 2010.

Detailed Justification
(dollars in thousands)

FY 2010

Current FY 2012

Approp Request
Cost-shared Program with Industry 101,960 0

As part of the program’s cost-shared efforts, NP 2010 supported engineering and design for Generation
[T+ advanced LWRs. In FY 2005 the Department established competitively selected, cost-shared
cooperative agreements with industry teams. The agreements originally included design certification
activities for Westinghouse’s AP 1000 and General Electric Hitachi’s Economic Simplified Boiling
Water Reactor (ESBWR).

By the end of FY 2010, all cost-shared design certification and COL project activities were completed.
The program fully achieved its goals; and industry has more than sufficient information and incentive to
proceed on its own.

In FY 2010, the Department:

= Completed cost-share funded activities for the design certification and design finalization of the
AP 1000 and ESBWR technologies,

» Completed cost-share funded activities for the two COL reference application demonstration
projects including industry interactions with NRC.

* Standby Support Program funding moved to the program direction account in FY 2010.

® Includes a reduction of $3,040,000 for rescission.

Nuclear Energy/ FY 2012 Congressional Budget
Nuclear Power 2010 Page 39



(dollars in thousands)

FY 2010
Current FY 2012
Approp Request

At the end of FY 2010, sufficient momentum had been created by the cost-shared programs that all
partners have adequate incentive to complete any additional work through private funding and sufficient
work will have been completed to demonstrate the new NRC design-centered licensing approach.

Total, Nuclear Power 2010 101,960 0

Explanation of Funding Changes

FY 2012 vs.
FY 2010
Current
Approp
($000)

Cost-shared Program with Industry
The decrease results from conclusion of the program. -101,960

Total Funding Change, Nuclear Power 2010 -101,960

 Includes a reduction of $3,040,000 for rescission.
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Generation IV Nuclear Energy Systems

Funding Profile by Subprogram

FY 2010 Current FY 2012
Appropriation Request
Generation IV Nuclear Energy Systems 212,904 0

Public Law Authorizations:

P.L. 111-85, Appropriation Act (2010)

P.L. 111-226, FAA Air Transportation Modernization
and Safety Improvement Act (2010)

Mission

The mission of the Generation IV Nuclear Energy Systems (Gen V) program was to address critical
unanswered questions about advanced nuclear reactor technologies through research and development
(R&D) to help meet tomorrow’s needs for reliable electricity production and non-traditional applications
of nuclear energy. In FY 2012, Gen IV program activities will be carried out under the Reactor
Concepts Research, Development, and Demonstration (RD&D) and Nuclear Energy Enabling
Technologies (NEET) programs.

Benefits

Through scientific R&D and international collaboration, Gen IV supported the R&D of next-generation
nuclear reactor technologies that could result in improved performance in sustainability, safety,
economics, security, and proliferation resistance.

Annual Performance Results and Targets

The Department is in the process of updating its strategic plan, and has been actively engaging
stakeholders including Congress. The draft strategic plan is being released for public comment
concurrent with this budget submission, with the expectation of official publication this spring. The
draft plan and FY'12 budget are consistent and aligned. Updated measures will be released at a later date
and available at the following link http://www.mbe.doe.gov/budget/12budget/index.htm.

Means and Strategies

The Gen IV program used various means and strategies to achieve its GRPA Unit Program Goal.
However, various external factors impacted the ability to achieve these goals. The program also
performed collaborative activities to help meet its goals.

The Department implemented the following means:

* Continued R&D on advanced, next-generation reactor systems that offered the most sustainable,
cost-competitive, reliable, and secure means of generating electricity including participation by the
national laboratories, industry, and university research communities, as well as the international
research community represented by the Generation IV International Forum (GIF).

@ Includes a reduction of $1,068,566 for rescission.
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= International cost-sharing was put in place for the R&D on Gen IV technologies under the GIF
reactor technologies and industry cost-sharing was pursued for the Next Generation Nuclear Plant
(NGNP).

The Department implemented the following strategies:

=  Nuclear Energy’s (NE) R&D programs partnered with the private sector, national laboratories,
universities, and international partners to develop advanced nuclear technologies.

= Programs engaged the international community in pursuit of advanced nuclear technology that
benefited the United States with enhanced safety, improved economics, and reduced production of
wastes.

These strategies contributed to efficient and effective management of the program, thus putting the
taxpayers’ dollars to more productive use.

The following external factors could have affected the program’s ability to achieve its strategic goal:

= Deploying new nuclear power is ultimately an industry decision. Whether new nuclear plant
technology is deployed depends on power demand and economic and environmental factors beyond
the scope of Department of Energy R&D programs. In the near term, it depends on complex
economic decisions made by industrial partners.

= Industry is inclined to focus on near-term deployment using proven technologies. Industry may not
immediately support or be supportive of longer-term development of better technologies.

= Gen IV research relies heavily on data produced through collaborations with foreign nations. Should
vital data from foreign partners prove unavailable, U.S. efforts would need to be re-evaluated.

In carrying out the program’s mission, the program performed the following collaborative activities:

= The program supported ongoing international collaboration on reactor technologies, to include fuel
and material development.

= The Department coordinated with the NRC to assure that their R&D activities are complementary,
cost effective, and not duplicative.

= The program is received broad international cooperation and support, consistent with the objectives
of the program. The GIF, composed of representatives from 12 governments and the European
Union, provided guidance for executing R&D activities focused on these next-generation nuclear
energy systems.
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Generation IV Nuclear Energy Systems

Funding Schedule by Activity

FY 2010
Current FY 2012
Approp Request
Generation IV Nuclear Energy Systems
Generation IV R&D 28,321 0
Next Generation Nuclear Plant R&D 163,199 0
Energy Innovation Hub for Modeling and Simulation 21,384 0
SBIR/STTR 0 0
Total, Generation IV Nuclear Energy Systems 212,904 0

Benefits

Gen IV program activities will continue under the Reactor Concepts RD&D and Nuclear Energy
Enabling Technologies programs. These programs consolidate reactor related R&D to improve
information sharing, minimize duplication, and increase transparency. In FY 2010, Gen IV activities
provided technical advancements and anticipated benefits including creating an international network of
user facilities for nuclear R&D, and reducing the technical uncertainties to support the deployment of
new nuclear reactor technologies.

Detailed Justification

(dollars in thousands)

FY 2010

Current FY 2012

Approp Request
Generation IV R&D 28,321 0

In FY 2010, the Gen IV R&D activities focused on reactors that could dramatically improve
performance in sustainability, safety, economics, security, and proliferation resistance. This work
included scientific R&D at national laboratories and universities, as well as through collaborations with
international partners. Some research activities were coordinated with foreign researchers through the
GIF, as well as other bilateral and multilateral agreements. Gen IV provided support for international
policy and experts groups of the GIF, including working groups for common evaluation methodologies
of reactor economics, safety, and proliferation resistance and physical protection. Also in FY 2010,
Congress appropriated $10,000,000 for R&D activities to support Light Water Reactor (LWR) life
extension activities.

In FY 2010, the Department:
= Developed an integrated fast reactor concept based on advanced reactor core and energy
conversion studies, and innovations in system, structure, and component technologies, such as

@ Includes a reduction of $1,068,566 for rescission.
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(dollars in thousands)

FY 2010
Current FY 2012
Approp Request

advanced fuel handling systems, pumps, heat exchanger, and instrumentation and controls.

=  Completed report on SHARP thermal hydraulics code development and associated verification
and validation tests for Sodium Fast Reactors.

= Prepared the functions and requirements for a small-scale fast irradiation test reactor to support
the science-based R&D of advanced fuels, materials, and transformational technologies.

= Analyzed control strategies and component performance for a supercritical carbon dioxide (S-
CO,) Brayton Cycle energy conversion system, and designed a small-scale demonstration project
for providing experimental data for model validation, an independent review and assessment of
the S-CO, project and products was performed.

= Conducted testing of advanced structural materials for use in Gen IV reactors and prepared
reports on liquid metals compatibility testing, corrosion performance, creep fatigue, fracture
toughness and impact testing, and thermal aging.

= Completed the Experimental Breeder Reactor-II shutdown heat removal test analysis
International Atomic Energy Agency benchmark specification.

= Completed initial development and testing of linear array ultrasonic imaging system and
waveguide transducer for in-service inspection of liquid metal reactor vessel internals.

= Continued participation in GIF committees and multilateral projects (e.g., participated in Monju
restart activities).

= Completed the architectural and algorithmic requirements for a next-generation safety analysis
code.

= Commenced analyses and testing (at Oak Ridge National Laboratory (ORNL), Pacific Northwest
National Laboratory, and the University of Michigan) to define mechanisms and degradation
modes for metals subject to irradiation-assisted stress corrosion cracking and concrete.

= Initiated irradiation tests of silicon carbide (SiC) clad fuel pins at the High Flux Isotope Reactor.

= [Initiated a cooperative activity with Constellation (Ginna and Nine Mile Point 1) for obtaining
information on materials subject to long-term reactor operating environments.

Next Generation Nuclear Plant R&D 163,199 0
The Department’s NGNP program collaborates with industry and other governmental organizations to
conduct activities necessary to demonstrate high temperature, gas-cooled reactor technology in the
United States. This includes development of a licensing strategy with the NRC, design, and R&D
sufficient to support a licensing application submittal to the NRC. This project covers a range of
activities from R&D to construction that are subject to cost-sharing requirements outlined in section
988 of EPAct 2005. Near-term emphasis is on results that will support key decisions by the Secretary
of Energy on the future of the program. Important considerations include the availability of a
licensable fuel for the reactor, qualification of nuclear grade graphite, design of high project-risk
components, such as steam-generators and heat exchangers, the form and content requirements for a
gas-cooled reactor licensing application, and other factors.

In FY 2010, the Department cost-shared with industry to initiate the conceptual design of the NGNP.
The Department continued to work with the U.S. private sector to identify industrial end-user
requirements, and produced trade studies reviewing the potential for integrating NGNP into various
industrial applications. Similarly, the Department’s collaboration with the NRC resulted in progress
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(dollars in thousands)

FY 2010
Current FY 2012
Approp Request

toward the development of a framework for licensing gas-cooled reactors in the United States.

Key issues included the establishment of gas-cooled reactor specific requirements for emergency
planning zones, containment design, and the quantification of potential radioactive releases. Finally,
the Department worked with universities, national laboratories, and the international community to
develop analytical tools and conducted tests on fuel, metals and graphite to support the data needs of
the reactor designers, regulators, and end-users. The Idaho National Laboratory (INL) coordinated
NGNP R&D on behalf of the Department.

In FY 2010, the Department:

= Cost-shared with industry to initiate the conceptual design of a gas-cooled reactor concept for the
NGNP. In addition to conceptual design, industry partners updated project cost and schedule
estimates and developed business plans for financing and managing the final design, licensing,
and construction of the NGNP.

= Continued advanced modeling techniques utilizing the Department’s high-speed, parallel
computers for the development of close-coupled neutronic and thermofluid codes.

* Maintained the Generation IV Materials Handbook and arranged for other international partner
organizations to share existing data and add new materials data.

= Commenced irradiation in the INL Advanced Test Reactor (ATR) of the first Very-High
Temperature Reactor fuel produced in commercial scale production equipment
(Advanced Gas Reactor (AGR-2)).

= Prepared for and performed post-irradiation examination of the AGR-1 fuel removed from the
ATR.

= Began irradiation of the first Advanced Graphite Creep (AGC-1) test experiment to provide
data for nuclear graphite qualification.

= Continued mechanical and chemical property characterization of high-temperature metals.

= Developed an Appendix B Quality Assurance Program Description (QAPD) that incorporates the
newest ASME NQA-1 Standard endorsed by the NRC and submitted QAPD for NRC approval.

= Continued development of national and international consensus codes and standards, including
the qualification of high-temperature materials and the development of analytical methods.

= Prepared documentation on the technical and economic benefits and challenges of co-generation
energy systems.

= (Collaborated with NRC on scale reactor tests to be performed at Oregon State University and at
Argonne National Laboratory to benchmark thermal-fluid reactor system modeling tools.

= Submitted several white papers to the NRC on key licensing topics and responded to their review
comments, on topics including “Defense in Depth,” “High Temperature Materials,” “Fuel
Qualification,” and “Mechanistic Source Term.”

Energy Innovation Hub for Modeling and Simulation 21,384 0
The Energy Innovation Hub for Modeling and Simulation (Hub) is creating a virtual reactor model of
actual Tennessee Valley Authority-owned Westinghouse-designed operating pressurized water

reactors that will be able to simulate reactor behavior. Engineers will be able to use this virtual model
to improve the economics and safety of reactor operations by simulating proposed solutions to reactor

Nuclear Energy/ Page 45
Generation IV Nuclear Energy Systems FY 2012 Congressional Budget



(dollars in thousands)

FY 2010
Current FY 2012
Approp Request

power production increases and reactor life and license extensions. The combination of data gained
from the virtual model and the physical reactor will be used to resolve technology issues confronting

nuclear energy development.

The Hub will also serve to educate today’s reactor engineers in the use of advanced modeling and
simulation through direct engagement in Hub activities. The ORNL is leading the Consortium for
Advanced Simulation of Light Water Reactors (CASL) of national laboratories, universities, and

industry partners to manage Hub execution. CASL began operations in late June 2010.

In FY 2010, the Department:

= Executed a rapid startup toward steady-state operations: letting subcontracts; hiring key staff;
created Intellectual Property Management Plans, established an export control policy, and

implemented Nondisclosure Agreements.

= Deployed the CASL software repository, populated it with initial software components, which

included validated legacy codes from industry partners.

= Performed initial set of CASL simulations on Department of Energy leadership-class platforms
(e.g., the Jaguar Cray XTS5 system at ORNL) in order to ascertain the base Virtual Reactor

capability.
SBIR/STTR 0 0
In FY 2010, $5,515,905 an