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tive energy technologies. The Academy shall issue its report not 
later than 180 days after entering into an agreement with the De-
partment. 

COMMUNITY REUSE ORGANIZATIONS 

The Department is reminded of its authority to transfer excess 
personal property and equipment to Department-designated Com-
munity Reuse Organizations in order to promote economic diver-
sification and job creation in communities where the Department’s 
sites are located, and is encouraged to ensure that relevant agency 
employees throughout the Department are aware of current policies 
to implement this authority. The Committee directs the Depart-
ment to continue personal property programs that operated in fis-
cal year 2019. 

COMMONLY RECYCLED PAPER 

The Department shall not expend funds for projects that know-
ingly use as a feedstock commonly recycled paper that is seg-
regated from municipal solid waste or collected as part of a collec-
tion system that commingles commonly recycled paper with other 
solid waste at any point from the time of collection through mate-
rials recovery. 

ENERGY PROGRAMS 

ENERGY EFFICIENCY AND RENEWABLE ENERGY 

(INCLUDING RESCISSION OF FUNDS) 

Appropriations, 2019 ............................................................................. $2,379,000,000 
Budget estimate, 2020 ........................................................................... 343,000,000 
Committee recommendation ................................................................. 2,800,000,000 

The Committee recommends a net appropriation of 
$2,800,000,000 for Energy Efficiency and Renewable Energy 
[EERE], an increase of $2,457,000,000 above the budget request. 
Within available funds, the Committee recommends $165,000,000 
for program direction. The recommendation also includes a rescis-
sion of $58,000,000 of unused funds previously appropriated under 
the Defense Production Act for biorefinery construction. 

Staffing.—The Committee is concerned with the reduction of 
staff in EERE; there has been a reduction of approximately 90 full- 
time equivalents since 2017, a reduction of 14 percent. Meanwhile 
funding levels have increased by $289,000,000, or 14 percent. In 
addition, rather than using available funds to hire the Federal staff 
needed to responsibly manage a growing portfolio, the Committee 
is aware that funds are being used to pay general overhead ex-
penses, a change in historical practice. Therefore, the Committee 
directs the Under Secretary for Energy to report to the Committees 
on Appropriations of both Houses of Congress not later than 30 
days after enactment of this act on a plan for reaching a staffing 
level of not less than 650 full-time equivalents within the first half 
of fiscal year 2020. Furthermore, the Committee directs that not 
more than 50 percent of Working Capital Fund costs shall be paid 
out of the Program Direction account. 
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Congressional Direction.—The Committee directs the Department 
to maintain a diverse portfolio of early-, mid-, and late-stage re-
search, development, and market transformation activities. Regular 
engagement with industry is encouraged to provide confidence that 
a technology can be deployed to avoid duplication of private-sector 
efforts. The Committee further directs the Department to fully exe-
cute the funds appropriated in this act, as directed in this report, 
in a timely manner and to keep Congress apprised of progress in 
implementing funded programs, projects, and activities. Further, 
the Committee directs the Department to give priority to 
stewarding the assets and optimizing the operations of EERE-des-
ignated user facilities across the Department’s complex and com-
mends the Department for their commitment to the transformation 
of the National Wind Technology Center to support a large-scale 
grid integration research platform linked to national laboratories, 
universities and industry. In future budget requests, the Com-
mittee directs the Department to demonstrate a commitment to op-
erations and maintenance of facilities that support the Depart-
ment’s critical missions. 

Research and Development Policy.—The budget request proposes 
a focus by the Department on early-stage research and develop-
ment activities at the expense of later-stage research and develop-
ment, field validation, deployment, demonstration, consumer edu-
cation and technical assistance. The Committee restates that such 
a limited approach will not successfully integrate the results of 
early-stage research and development into the U.S. energy system 
and thus will not adequately deliver innovative advanced energy 
technologies, practices, and information to American consumers 
and companies. The Committee recommends funding to support a 
comprehensive and real-world strategy that includes mid- and 
later-stage research, development, deployment, and demonstration 
activities; and other approaches, and the Committee directs the De-
partment to aggressively implement mid- and late-stage research 
and development activities to spur further innovation in the mar-
ket. The Committee restates its concerns about how the Depart-
ment is deploying funds and staff resources appropriated in pre-
vious fiscal years and directs the Department to implement the ac-
tivities as directed in a timely manner and for EERE leadership to 
meet no less than quarterly with Committee staff to provide a sta-
tus report on activities, including filling vacancies at EERE. 

Workforce Development.—The development of a skilled workforce 
is critical to the successful deployment and long-term sustainability 
of energy efficient and renewable energy technologies. The Com-
mittee encourages funding within EERE programs to be allocated 
to training and workforce development programs that assist and 
support workers in trades and activities required for the continued 
growth of the U.S. energy efficiency and clean energy sectors. Fur-
thermore, the Committee encourages the Department to work with 
2-year, public community, and technical colleges for job training 
programs that lead to an industry-recognized credential in the en-
ergy workforce. 

Within available funds, the Committee recommends $40,000,000 
to partner with a land grant university to pursue leading-edge 
interdisciplinary research that promotes workforce development in 
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emerging fields by supporting a coordinated expansion of existing 
joint graduate education programs with national laboratories to 
prepare the next generation of scientists and engineers. 

Cybersecurity.—The Committee believes cybersecurity 
vulnerabilities must be addressed as renewable energy technologies 
enter the marketplace. The Committee also believes there is a gap 
with respect to distributed generators and behind-the-substation 
generators, storage, smart buildings technologies and electric vehi-
cles where the potential for cyberattacks will continue to grow and 
threaten the modern grid. Within funds recommended for EERE, 
not less than $20,000,000 is recommended to bring cybersecurity 
into early-stage technology research and development so that it is 
built into new technology. 

Energy Star.—The Committee supports the Department’s ongo-
ing role in Energy Star including through Home Performance with 
Energy Star as well as establishing and verifying energy conserva-
tion standards and test procedures for building appliances and 
equipment. The Committee directs the Department to continue 
these activities and provide robust funding. Further, the Com-
mittee previously directed the Department to provide to the Com-
mittees on Appropriations of both Houses of Congress not later 
than 90 days after the enactment of the fiscal year 2018 Act, a re-
port to review the 2009 Memorandum of Understanding related to 
the Energy Star Program on whether the expected efficiencies for 
home appliance products have been achieved. The Committee has 
yet to receive the report and the Department has not provided a 
sufficient update as to why the report is delayed. The Committee 
directs the Department to provide a briefing to the Committees on 
Appropriations of both Houses of Congress on the status of the re-
port, and subsequently provide the report. 

Energy Efficiency and Conservation Block Grant Program.—The 
Energy Efficiency and Conservation Block Grant [EECBG] Pro-
gram was operated by the Department from 2009 to 2015 and 
funded through the American Reinvestment and Recovery Act. It 
provided grants and technical assistance to local governments, 
States, and territories to support a wide variety of energy efficiency 
and renewable energy activities, improve energy efficiency in trans-
portation, building, and other sectors, and create and retain jobs. 
The Committee directs Department to conduct a comprehensive re-
view of needed investments in energy efficiency, conservation, and 
renewable energy activities by engaging local governments, States, 
and tribes. The review shall include consideration of existing in-
vestments by other governmental entities and the private sector in 
planning, infrastructure, and emissions; and include estimated 
funding requirements. The Committee encourages the Department 
to provide all interested parties an opportunity to provide input. 
The Department shall submit its report to the Committees on Ap-
propriations of both Houses of Congress no later than 1 year after 
the date of enactment of this act. 

Recycling.—The Committee supports research and development 
activities to develop solutions for highly recyclable plastics or bio-
degradable bio-based plastics. Designing new chemistries and asso-
ciated processes for chemical recycling of tomorrow’s plastics and 
composite that are inherently recyclable by design. 
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VEHICLE TECHNOLOGIES 

The Committee recommends $410,000,000 for Vehicle Tech-
nologies, including not less than $7,000,000 for operations and 
maintenance of the National Transportation Research Center. 

Within this amount, the Committee recommends not less than 
$175,000,000 for Battery and Electrification Technologies to lower 
the cost of batteries across light-, medium- and heavy-duty vehicles 
through battery processing science, advanced battery chemistries, 
materials research, and modeling and simulation of battery per-
formance. The Committee recommends not less than $40,000,000 
for electric drive research and development, of which not less than 
$7,000,000 is to enable extreme fast charging and advanced battery 
analytics. The Committee also supports research and development 
to lower the cost of batteries for electric vehicles through cobalt- 
free materials and roll-to-roll manufacturing. Funding in this area 
shall also support research and development leading to improved 
methods for processing and integrating advanced metals into both 
lightweight structures and powertrain systems. 

The Committee further recommends $48,700,000 for Energy Effi-
cient Mobility Systems, including the Systems and Modeling for Ac-
celerated Research in Transportation [SMART] Mobility, Big Data 
Solutions for Mobility [Big Data], and Advanced Computing for En-
ergy [ACE] initiatives, including HPC4Mobility and HPC-enabled 
analytics. These investments are critical to expanding U.S. energy 
security, economic vitality, and quality of life. Therefore, the Com-
mittee supports continued funding for research that allows the U.S. 
to continue its leadership in advancing state-of-the-art transpor-
tation infrastructure. 

The Committee also continues to encourage early-stage research 
to lower the cost of batteries for electric vehicles through battery 
processing science, materials research, and modeling and simula-
tion of battery performance, including research on extreme fast 
charging. 

The Committee recommends $75,000,000 for Advanced Engine 
and Fuel Technologies for research focused on advanced fuel formu-
lations that optimize engine performance. Within this amount, not 
less than $12,500,000 is recommended for the Co-Optimization of 
Engine and Fuels Multi-Laboratory Consortium. 

The Committee recommends $45,000,000 for Materials Tech-
nology. Within available funds, $35,000,000 is recommended for 
early-stage research on multi-material joining and propulsion ma-
terials at the national laboratories, and carbon fiber-reinforced 
composites at the Carbon Fiber Technology Facility. The Com-
mittee encourages the Department to continue engagement with in-
dustry, addressing all metal processing needs of the industry, in-
cluding aluminum and high-strength steel work. 

Within available funds, the Committee recommends $10,000,000 
for continued funding of section 131 of the 2007 Energy Independ-
ence and Security Act for transportation electrification. 

The Committee recommends $20,000,000 to continue the five 
awards under the SuperTruck II program to further improve the 
efficiency of heavy-duty class 8 long- and regional-haul vehicles. 
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Within available funds, the Committee recommends $66,300,000 
for Outreach, Deployment, and Analysis. Within this amount, 
$37,800,000 is recommended for deployment through the Clean Cit-
ies Program. The Department is encouraged to ensure balance in 
the award of funds to achieve varied aims in fostering broader 
adoption of clean vehicles and installation of supporting infrastruc-
ture. The Committee further encourages the Department to 
prioritize projects in States where the transportation sector is re-
sponsible for a higher percentage of the State’s total energy con-
sumption and is the largest source of greenhouse gases. When 
issuing competitive grants, the Department is encouraged to in-
clude at least one Clean Cities coalition partner. Within Outreach, 
Deployment and Analysis, but outside of the Clean Cities Program, 
the Committee recommends $20,000,000 for up to four competitive 
grant awards to develop Electric Vehicle Community Partner 
Projects that support implementation of community plans to deploy 
more electric vehicles and charging infrastructure. 

The Committee supports Advanced Vehicle Competitions, a colle-
giate engineering competition that provides hands-on, real-world 
experience to demonstrate a variety of advanced technologies and 
designs, and supports development of a workforce trained in ad-
vanced vehicles. The Committee recommends $2,500,000 to support 
the second year of funding the 4-year collegiate engineering com-
petition, EcoCAR 4. 

The Committee recommends $10,000,000 to continue improving 
the energy efficiency of commercial off-road vehicles, including up 
to $5,000,000 for fluid power systems. These funds shall be award-
ed through a competitive solicitation in which university/industry 
teams are eligible to apply. 

With an abundant source of low-cost domestic natural gas, the 
Committee recognizes that this resource as a transportation fuel is 
becoming an alternative fuel of choice for high fuel use fleets and 
off-road vehicles, and provides a substantial reduction in nitrogen 
oxide emissions. Further research is needed on natural gas storage, 
engines, and fueling infrastructure optimization. Within available 
funding, the Committee recommends $15,000,000 to address tech-
nical barriers to the increased use of natural gas vehicles, including 
medium- and heavy-duty on-road natural gas engine research and 
development, energy efficiency improvements, emission after-treat-
ment technologies, fuel system enhancements, new engine develop-
ment, natural gas storage, natural gas engines, and fueling infra-
structure optimization. The Committee previously directed the De-
partment to undertake a comprehensive study, with stakeholder 
input, on natural gas vehicle deployment in on- and off-road trans-
portation, identifying barriers to increased deployment of natural 
gas vehicles, and is currently waiting on delivery of this report. 
The Committee requests within available funds, up to $5,000,000 
to support research and development in advanced combustion and 
vehicle engine technology efficiency in propane engines used for 
light- and medium-duty applications. 

The Committee recognizes novel engine designs can achieve sig-
nificant efficiency improvements and recommends that within 
available funds, $5,000,000 is recommended to support research 
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and development on two-stroke opposed piston engines to be con-
ducted by industry led teams. 

BIOENERGY TECHNOLOGIES 

The Committee recommends $245,000,000 for Bioenergy Tech-
nologies. The Committee encourages the Department to continue 
engagement with industry to address critical problems associated 
with small-scale sample production, low-volume production, and 
process scale-up. 

Within available funds, the Committee recommends not less than 
$30,000,000 for Advanced Algal Systems to sustain the investment 
in development of algal biofuels. 

The Committee encourages further research and development ac-
tivities to support carbon dioxide capture from the atmosphere [am-
bient air] into highly alkaline solutions using algae-to-energy tech-
nologies. Therefore, within funds available, the Committee rec-
ommends $10,000,000 for technology and research and develop-
ment on direct air carbon capture and removal. The program is di-
rected to collaborate with the Office of Science and the Office of 
Fossil Energy to develop a coordinated program, as recommended 
by the National Academies, that supports research, development, 
and demonstration projects to advance the development and com-
mercialization of direct air capture technologies on a significant 
scale. 

The Committee further recommends $35,000,000 for Feedstock 
Supply and Logistics, $60,000,000 for Demonstration and Market 
Transformation, and $10,000,000 for Analysis and Sustainability. 
Within funding available for Demonstration and Market Trans-
formation, not less than $45,000,000 is recommended for pilot and 
demonstration projects and not less than $12,500,000 is rec-
ommended for the Co-Optimization of Engine and Fuels Multi-Lab-
oratory Consortium. 

The Committee further recommends $105,000,000 for Conversion 
Technologies. Within this amount, $20,000,000 is recommended to 
continue activities of the Agile Biology Foundry intended to achieve 
substantial improvements in conversion efficiencies and the scale- 
up of biological processes with lower development costs and lead 
times, and to expand the development of biomass-derived aviation 
fuel through basic research and development, including small-scale 
sample production, low-volume production and process scale-up. 

Within available funds the Committee recommends $10,000,000 
within Conversion Technologies to continue the biopower program, 
which makes full and innovative use of biomass, municipally-de-
rived biosolids, and other carbon already available and impacting 
the environment, such as municipal solid waste, plastics, and live-
stock waste. 

Within available funds, for Conversion Technologies, the Com-
mittee further recommends $5,000,000 to improve the efficiency of 
community-scale digesters with priority given for projects in States 
and Tribal areas that have adopted statutory requirements for the 
diversion of a high percentage of food material from municipal 
waste streams. 

Within available funds, the Committee recommends $5,000,000 
for continued support of the development and testing of new do-
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mestic manufactured low-emission, high-efficiency, residential wood 
heaters that supply easily accessed and affordable renewable en-
ergy and have the potential to reduce the national costs associated 
with thermal energy. 

Within available funds, the Committee recommends not less than 
$10,000,000 to continue the multi-university partnership to conduct 
research and enhance educational programs that improve alter-
native energy production derived from urban and suburban wastes. 
The Committee further directs the Department to collaborate with 
institutions in Canada and Mexico to leverage capacity and cap-
italize on North American resources. 

Within available funds, the Committee supports research to de-
velop the foundation for scalable technologies to use carbon dioxide 
produced in biorefineries to produce higher value fuels, chemicals 
or materials. 

HYDROGEN AND FUEL CELL TECHNOLOGIES 

The Committee recommends $160,000,000 for Hydrogen and Fuel 
Cell Technologies to maintain a diverse program which focuses on 
early-, mid-, and late-stage research and development and tech-
nology acceleration including market transformation. The Com-
mittee encourages regular consultation with industry to avoid du-
plication of private-sector activities and ensure retention of fuel cell 
technology and systems development in the United States. 

Within the amounts recommended, the Committee recommends 
$49,000,000 for Hydrogen Fuel Research and Development for ef-
forts to reduce the cost and improve the performance of hydrogen 
generation and storage systems, hydrogen measurement devices for 
fueling stations, hydrogen compressor components, and hydrogen 
station dispensing components. The Department shall continue to 
research novel onboard hydrogen tank systems, as well as trailer 
delivery systems to reduce cost of delivered hydrogen. Further, the 
Department is directed to support research and development activi-
ties that reduce the use of platinum group metals, provide improve-
ments in electrodes and membranes and balance-of-plant compo-
nents and systems. 

The Committee recommends $3,000,000 for Systems Analysis, in-
cluding research on in-situ metrology for process control systems 
for manufacturing of key hydrogen system components. 

Within the amounts recommended, $26,000,000 is recommended 
for Hydrogen Infrastructure Research and Development with em-
phasis on large-scale hydrogen production, including liquefaction 
plants, hydrogen storage, and development of hydrogen, including 
pipelines. Further, the Department is directed to continue the 
H2@Scale Initiative, which couples current research efforts within 
the program with new opportunities for using hydrogen to provide 
grid resiliency and advance a wide range of industrial processes for 
the production of fuels, chemicals, and materials. 

The Committee recommends $35,000,000 for Technology Accel-
eration activities, including $3,000,000 for manufacturing research 
and development, and $7,000,000 for industry-led efforts to dem-
onstrate a hydrogen-focused integrated renewable energy produc-
tion, storage, transportation fuel distribution/retailing system, and 
fuel cell system deployment. Funding is included to support fuel 
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cell and hydrogen technical and workforce development and train-
ing programs. 

The Committee further recommends $10,000,000 for Safety, 
Codes, and Standards to maintain a robust program and engage 
State and local regulatory and code officials to support their tech-
nical needs relative to infrastructure and vehicle safety. The De-
partment is encouraged to engage on codes and standards for de-
veloping fuel cell and hydrogen markets such as heavy-duty trucks. 
The Department is also encouraged to continue coordination be-
tween U.S. and international standard bodies to ensure there is 
one set of open [non-proprietary] global standards for fuel cell and 
hydrogen technologies. 

The Committee encourages the Secretary to work with the Sec-
retary of Transportation and industry on coordinating efforts to de-
ploy hydrogen fueling infrastructure. 

SOLAR ENERGY 

The Committee recommends $260,000,000 for Solar Energy. 
Within available funds, the Committee recommends $60,000,000 

for Concentrating Solar Power research, development, and dem-
onstration to reduce overall system costs, better integrate sub-
system components, develop higher-temperature receivers, and im-
prove the design of solar collection and thermal energy storage. 
Within this amount, $5,000,000 is recommended for competitively 
selected projects focused on advanced thermal desalination tech-
nologies. 

The Committee recommends $70,000,000 for Photovoltaic Re-
search and Development to develop new or improved high-perform-
ance cell materials and architectures and achieve greater than 40- 
percent cell efficiencies. The Department is encouraged to cooperate 
with industry and academia in its research and development ef-
forts. 

The Committee recommends $35,000,000 for Balance of System 
Soft Cost efforts focused on reducing the time and costs for permit-
ting, inspecting, and interconnecting distributed solar and storage 
projects installed behind the customer’s meter through standard-
ized requirements and online application systems. 

The Committee recommends not less than $1,000,000 for the 
joint Solar Ready Vets program within the Department of Defense 
as a way to train America’s veterans to fill the growing need for 
solar industry workers. 

The Department is directed to continue the Community Solar 
Consumer Choice Program to increase access for community solar 
to individuals, particularly individuals that do not have regular ac-
cess to onsite solar, including low- and moderate-income individ-
uals, businesses, nonprofit organizations, and States and local and 
Tribal Governments. The Department is directed to align the pro-
gram with other existing Federal programs that serve low-income 
communities. The Department is further directed to provide tech-
nical assistance to States and local and Tribal Governments for 
projects to increase community solar, including assisting States 
and local and Tribal Governments in the development of new and 
innovative financial and business models that leverage competition 
in the marketplace in order to serve community solar, and use na-
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tional laboratories to collect and disseminate data that assists pri-
vate entities in the financing of, subscription to, and operation of 
community solar projects. The Federal Government is encouraged 
to participate in community solar projects, including by subscribing 
to community solar facilities. 

The Department is encouraged to develop modeling and planning 
tools for distributed energy resources and continue its focus within 
SunShot on the resilience and reliability of solar systems, as well 
as continue and expand programs to reduce both market barriers 
and soft costs, including through research on market and regu-
latory analysis and new techno-economic tools and methodologies 
for distributed energy resources. The Department is encouraged to 
examine the techno-economic potential to install and operate solar 
energy technologies on abandoned mine lands, including land adja-
cent to un-reclaimed or previously reclaimed sites, and an assess-
ment of the accessibility of potential sites to the electric trans-
mission grid and other land use elements. 

Further, the Committee recommends $40,000,000 for Systems In-
tegration and encourages the Department to address the technical 
barriers to increased solar penetration on the grid, including grid 
reliability, dispatchability, power electronics, and communications. 

The Committee recommends $35,000,000 for Innovations is Man-
ufacturing Competitiveness. Within the available funds, the De-
partment is directed to create a 5-year domestic manufacturing ca-
pability consortium focused on perovskite research, including inher-
ently scalable production methods such as solution processing, roll- 
to-roll manufacturing, the science of inherent material stability, 
and ultrahigh efficiency through tandem manufacturing. Within 
available funds, the Committee recommends up to $20,000,000 for 
the first year of the consortium. 

Floating Solar Technologies.—Within available funds, the Com-
mittee recommends $1,500,000 for competitively selected projects 
focused on floating solar powered aeration systems. 

WIND ENERGY 

The Committee recommends $100,000,000 for Wind Energy. 
Within available funding, the Committee recommends $30,000,000 
for Land-Based Wind; $50,000,000 for Off-Shore Wind; $10,000,000 
for Distributed Wind; and $10,000,000 for Grid Integration and 
Analysis. 

The Committee supports research using high-performance com-
puting, modeling and simulation, including the Atmosphere to 
Electrons initiative, and reliability and grid integration efforts. 
Further, the Department is directed to maintain a balanced re-
search portfolio from early-stage through prototype development 
and give priority to stewarding the assets and optimizing the oper-
ations of the Department-owned wind research and development 
facilities. Within available funds, the Committee recommends not 
less than $30,000,000 for the National Wind Technology Center. 
The Committee supports the development of a large-scale research 
platform to support next-generation wind energy science and hy-
brid renewable energy systems manufacturing and systems inte-
gration of multiple energy generation, consumption, and storage 
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technologies as part of the Integrated Energy Systems at Scale 
[IESS] research agenda. 

The Committee directs the Department to support the advance-
ment of innovative technologies for offshore wind development, in-
cluding freshwater, deep water, shallow water, and transitional 
depth installations. Within available funds, the Committee rec-
ommends not less than $30,000,000 for the Department to 
prioritize early-stage research on materials and manufacturing 
methods and advanced components that will enable accessing high- 
quality wind resources, on development that will enable these tech-
nologies to compete in the marketplace without the need for sub-
sidies, and on activities that will accelerate fundamental offshore- 
specific research and development such as those that target tech-
nology and deployment challenges unique to U.S. waters. In addi-
tion, the Department is directed to support the innovative offshore 
wind demonstration projects being carried out by the Department, 
for which funding has been allocated in fiscal years prior to fiscal 
year 2019, and further supports efforts to optimize their develop-
ment, design, construction methods, testing plans, and economic 
value proposition. The Committee recommends not less than 
$10,000,000 to support additional project development and pre-con-
struction activities for the offshore wind demonstration projects, 
and to provide not less than 18 months of additional development 
period to help ensure success. 

The Committee encourages the Department to prioritize distrib-
uted wind technologies that reduce costs and improve performance 
and to collaborate with industry to invest in the development and 
demonstration of technologies and practices that advance distrib-
uted wind. Within available funds, the Committee recommends 
$10,000,000 for distributed wind. The Committee supports the De-
partment’s research on the effects of offshore wind, especially the 
impact of marine sound and other stressors on marine mammals, 
and encourages the Department to work with nonprofit research in-
stitutions, like aquariums, to continue this work. 

WATER POWER 

The Committee recommends $160,000,000 for Water Power. The 
Committee supports the Department’s emerging focus on bringing 
marine energy to meet near-term opportunities in the blue econ-
omy, thereby accelerating marine energy grid readiness, and en-
courages the Department to support research and development, 
testing, and partnership activities for this new Powering the Blue 
Economy initiative. The Committee encourages the Department to 
utilize existing core capabilities within its national laboratories to 
execute this work, in partnership with universities and industry. 

Hydropower Technologies.—Within available funds, the Com-
mittee recommends $45,000,000 for conventional hydropower and 
pumped storage activities, including up to $8,300,000 for the pur-
poses of section 242 of the Energy Policy Act of 2005. Within avail-
able funds, the Department is directed to continue research, devel-
opment, and deployment efforts on pumped hydropower storage 
technologies and use cases. The Department is encouraged to con-
tinue science and modeling efforts to advance hydroelectric turbine 
design to increase energy production while reducing environmental 
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impacts, including field data collection and improvements to fish 
tagging technology. 

Marine and Hydrokinetic Technology Research, Development, and 
Deployment.—The Committee recommends $115,000,000 for marine 
and hydrokinetic technology research, development, and deploy-
ment activities, including research into mitigation of marine eco-
system impacts of these technologies. 

Within the funding available for marine and hydrokinetic tech-
nology, $40,000,000 is recommended for competitive grants to sup-
port industry- and university-led projects to validate the perform-
ance, reliability, maintainability, environmental impact, and cost of 
marine energy technology components, devices, and systems at a 
variety of scales, including full scale prototypes. Awards shall sup-
port for a balanced portfolio of marine and hydrokinetic tech-
nologies; and support wave, ocean current, tidal and in-river energy 
conversion components and systems across the high- and low-tech-
nology readiness spectrum to increase energy capture, reliability, 
survivability, and integration into local or regional grids for lower 
costs and to assess and monitor environmental effects. Within this 
amount, the Committee recommends $8,000,000 to continue the ac-
tivities of the Testing Expertise and Access for Marine Energy Re-
search [TEAMER] program. Further, $5,000,000 is recommended to 
prioritize infrastructure needs at marine and hydrokinetic tech-
nology testing sites operated by Marine Renewable Energy Centers. 

The Committee is concerned with the increased cost estimate as-
sociated with the fully energetic wave energy test facility. However, 
given its unique capabilities and expected demand, the Committee 
continues to support the project which is comprised of four in-water 
berths plus one auxiliary cable with a total project cost not to ex-
ceed $85,000,000. Therefore, the Committee recommends 
$26,000,000 under 42 U.S.C. 16352(b)(4) to procure long lead items 
for the project including power cables. Not later than 60 days after 
the enactment of this act, the Department shall brief the Com-
mittee of Appropriations in both Houses of Congress on its plan for 
completing the wave energy test facility and fund its operations 
thereafter. 

The Committee recommends not less than $5,000,000 to establish 
an Atlantic Marine Energy Center, a new regional design and test-
ing center on the eastern U.S. coast as a resource for technology 
developers to accelerate the transition of wave and tidal energy 
technologies to market. 

The Department shall continue its coordination with the U.S. 
Navy on marine energy technology development for national secu-
rity applications at the Wave Energy Test Site and other locations. 

Furthermore, the Committee encourages close coordination be-
tween the Department and the Federal Energy Regulatory Com-
mission, the Bureau of Ocean Energy Management, the National 
Oceanic and Atmospheric Administration, other relevant agencies 
and industry to reduce the amount of time to permit marine energy 
test and validation projects. 

GEOTHERMAL TECHNOLOGIES 

The Committee recommends $115,000,000 for Geothermal Tech-
nologies to focus on early- through late-stage research and develop-
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ment and market transformation activities. As 90 percent of known 
commercial geothermal resource is located on public lands, the De-
partment is encouraged continue to support research to enable 
greater efficiencies in project permitting with the goal of reducing 
project costs while ensuring environmental stewardship. The Com-
mittee encourages the Department to work with the Department of 
Interior on opportunities to improve geothermal permitting. 

Within available funds, $74,000,000 is recommended for En-
hanced Geothermal Systems. To facilitate necessary technology de-
velopment and expand understanding of subsurface dynamics, the 
Committee recommends $20,000,000 for the continuation of activi-
ties of the Frontier Observatory for Research in Geothermal En-
ergy [FORGE], with activities to include ongoing novel subsurface 
characterization, full-scale well drilling, and technology research 
and development to accelerate the commercial pathway to 
largescale enhanced geothermal systems power generation. The 
Committee further recommends not less than $10,000,000 for the 
Wells of Opportunity program. 

Further, the Committee recommends $20,000,000 for Hydro-
thermal, $15,000,000 for Low-Temperature and Co-produced Re-
sources, and $6,000,000 for Systems Analysis. 

The Committee directs the Department to continue its efforts to 
identify prospective geothermal resources in areas with no obvious 
surface expressions. Within available funds, not less than 
$10,000,000 is recommended to fund at least one demonstration 
project in such an area with no obvious surface expression, to de-
velop enhanced geothermal technologies for distribution of heat 
through ground-source heating and cooling. Awards for geothermal 
exploration activities, including test drilling, should recognize the 
diversity of geologic terrains, resource depths, and resulting explo-
ration costs across the United States. 

ADVANCED MANUFACTURING 

The Committee recommends $380,000,000 for Advanced Manu-
facturing. 

The Committee recommends $25,000,000 for the Manufacturing 
Demonstration Facility and the Carbon Fiber Technology Facility 
for early-stage research in additive manufacturing, carbon fiber 
and composites development, and manufacturing of multi-material 
systems to reduce the energy intensity and life-cycle energy con-
sumption of domestic manufactured products, thereby increasing 
the competitiveness of U.S. manufacturing industries. Within fund-
ing for the Manufacturing Demonstration Facility, $5,000,000 is 
recommended for the development of additive systems and automa-
tion technologies that have the potential to deposit multiple mate-
rials allowing for hybrid material solutions that enhance perform-
ance in extreme environments and enable precise property profiles. 

The Committee recommends $4,000,000 to support additive man-
ufacturing work on large offshore wind blades that will allow for 
rapid prototyping, tooling, fabrication, and testing. 

The committee recognizes the Department’s expertise in devel-
oping materials and processes for very high temperature applica-
tions. Silicon carbide ceramic matrix composites are a proven, capa-
ble material for high temperature applications. The Committee rec-
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ommends $5,000,000 to develop and industrialize a low-cost poly-
mer infiltration process for the fabrication of silicon carbide compo-
nents. The Committee encourages the Department to leverage best 
practices from large-scale, high-rate commercial composite aero- 
structure manufacturing. 

To remain globally competitive, the Committee recognizes the 
U.S. aerospace industry must continually increase efficiencies to 
meet increasing production rate demands and the Committee rec-
ognizes the Department’s success in partnering with industry to 
solve its most challenging problems, including the development and 
deployment of artificial intelligence and machine learning. Within 
available funds, the Committee recommends not less than 
$5,000,000 to apply the Office of Science’s leadership computing fa-
cility expertise in machine learning to increase efficiencies in large- 
scale, high-rate aerostructures manufacturing. 

Within available funds, the Committee recommends not less than 
$10,000,000 to support research, development, and demonstration 
projects to advance the development and commercialization of di-
rect air capture technologies that capture carbon dioxide from di-
lute sources, such as the atmosphere, on a significant scale. The 
program is directed to collaborate with the Office of Science and 
the Office of Fossil Energy to develop a coordinated program, as 
recommended by the National Academies, that supports research, 
development, and demonstration projects to advance the develop-
ment and commercialization of direct air capture technologies on a 
significant scale. 

The Committee recognizes the important role large-area additive 
manufacturing can play in helping to advance the deployment of 
building, transportation, and clean energy technologies. The Com-
mittee directs the Department to further foster the partnership be-
tween the national laboratories, universities, and industry to use 
bio-based thermoplastics composites, such as micro- and nanocel-
lulosic materials, and large-area 3–D printing to overcome chal-
lenges to the cost and deployment of building, transportation, and 
energy technologies. 

In addition, the Committee recommends $20,000,000 to continue 
for the development of additive manufacturing involving nanocel-
lulosic feedstock materials made from forest products to overcome 
challenges to the cost and deployment of building, transportation, 
and energy technologies, and encourages the Department to lever-
age expertise and capabilities for large-scale additive manufac-
turing through partnerships between universities and the Manufac-
turing Demonstration Facility Technology Catalyst Initiative. 

The Committee recommends $25,000,000 for the fourth year of 
research and development efforts to lower the cost and energy in-
tensity of technologies to provide clean, safe water through the En-
ergy-Water Desalination Hub. 

The Committee recommends $28,000,000 to support the two 
Clean Energy Manufacturing Institutes [CEMIs], including 
$14,000,000 for the Reducing Embodied-energy and Decreasing 
Emissions [REMADE] Institute and $14,000,000 for the 
Cybersecurity Institute for Energy Efficient Manufacturing. The 
Committee is concerned with the apparent lack of coordination by 
the Department of Energy with the Department of Defense in de-
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veloping the Cybersecurity Institute, thereby drastically increasing 
the risks of both duplication and critical gaps in government efforts 
to help secure the nation’s manufacturing base. Therefore, the 
Committee directs the Department to brief the Committees on Ap-
propriations of both Houses of Congress prior to award the Insti-
tute cooperative agreement on specific interfaces with Department 
of Defense efforts and how the two agencies will coordinate their 
efforts. 

The Committee recommends $25,000,000 to continue the Critical 
Materials Hub. The Committee supports funding necessary to im-
prove and increase activities at all levels of the critical materials 
supply chain, including technologies for mining and metallurgy. 

The Committee recognizes that Lithium ion (Li-ion) extraction 
from unconventional sources such as domestic geothermal brine, 
seawater deposits, and mine tailings has the potential to create sig-
nificant value as an economic and energy security opportunity for 
the nation, but that major barriers to economically viable recovery 
exist, including the development, piloting, and verification of scal-
able processes. Within available funds, the Committee recommends 
$5,000,000 for a Lithium Research Center to address fundamental 
science questions, quantify controlling processes, and inform the 
design of scalable extraction approaches. 

Aluminum can recycling is the major financial driver for the eco-
nomic viability of Municipal Recycling Facilities [MRFs], which col-
lect and recycle a significant proportion of our county’s waste. How-
ever, less than fifty percent of cans are collected and recycled. If 
more aluminum cans are collected for recycling, MRFs and other 
recyclers would be financially stronger, and the country would 
achieve greater energy and environmental benefits. The Committee 
directs the Department to conduct a study on the benefits of higher 
aluminum can recycling rates and the financial health of MRFs. 
The study shall consider ways to deploy new technologies, educate 
consumers and demonstrate whether increasing collection and recy-
cling might offset the costs of recycling other materials. The De-
partment shall provide this study to the Committees on Appropria-
tions of both Houses of Congress not later than 180 days after the 
enactment of this act. 

Within available funds, the Committee recommends $10,000,000 
for district heating, within which the Department shall make 
grants to support demonstration projects that deploy community 
district heating projects in association with a renewably-fueled mu-
nicipal generating station. 

The Committee recommends $45,000,000 for the Industrial Tech-
nical Assistance program. Within this amount, the Committee rec-
ommends $12,000,000 to provide ongoing support for the Combined 
Heat and Power [CHP] Technical Assistance Partnerships [TAPs] 
and related CHP Technical Partnership activities at the Depart-
ment, including $5,000,000 for the TAPs and $7,000,000 for related 
CHP activities. The Committee also encourages the Department to 
prioritize research, development, and demonstration of district en-
ergy systems, and work to accelerate greater deployment of district 
energy systems in communities, campuses, industries, and cities 
nationwide by supporting adaptive regional and local technology, 
and market opportunities. 
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Within available funds for Industrial Technical Assistance, the 
Committee recommends $10,000,000 to develop and implement a 
voluntary technical assistance initiative to assist energy-intensive 
manufacturing facilities in the U.S. to achieve energy savings and 
reduce costs. The Department is directed to prioritize assistance to 
manufacturing facilities that use the most primary energy on an 
annual basis and to ensure a diversity of facilities by geographic 
region. Outreach to manufacturing facilities should also involve col-
laboration with relevant trade associations and labor unions and 
with the National Institute of Standards and Technology Manufac-
turing Extension Partnership Program. 

The Committee encourages the Department to continue its ef-
forts of extending the Industrial Assessment Centers to under-
served areas and furthering the geographic reach of the program 
to regions that are less likely to be adequately serviced because of 
their distance from the current Centers. Therefore, the Committee 
recommends up to $15,000,000 for up to 32 Industrial Assessment 
Centers. The Committee recognizes the great potential for energy 
savings in municipal, industrial, and agricultural wastewater treat-
ment systems and within funds recommended for the Industrial 
Assessment Centers, the Committee recommends $3,000,000 for 
wastewater treatment technical assistance. 

The Committee notes that industrial drying processes consume 
approximately 10 percent of the process energy used in the manu-
facturing sector. The recommendation includes funding for a com-
petitive solicitation for university/industry-led teams to improve 
the efficiency of industrial drying processes. 

The Committee recognizes the importance of smart manufac-
turing technologies, which can enhance energy savings and im-
prove the global competitiveness of American manufacturers. The 
Committee notes that it is still awaiting the national smart manu-
facturing plan directed in Senate Report 115–258 accompanying 
Senate bill 2975 and urges the Department to expeditiously com-
plete the plan. 

The Committee directs the Department to develop a series of in-
dustry-specific decarbonization roadmaps to guide research and de-
velopment activities across the Department to phase out net green-
house gas emissions by 2050, considering technologies such as en-
ergy efficiency, process electrification, and carbon capture. Each 
roadmap shall be developed in consultation with external stake-
holders including private companies, labor organizations, and the 
Office of Fossil Energy to identify technical and business consider-
ations. The Department is directed to submit these roadmaps to 
the Committees on Appropriations of both Houses of Congress not 
later than 180 days after enactment of this act. 

BUILDING TECHNOLOGIES 

The Committee recommends $300,000,000 for Building Tech-
nologies. 

Within available funds, the Committee recommends $50,000,000 
for the Commercial Building Integration program for core research 
and development of more cost-effective integration techniques and 
technologies that could help the transition toward deep retrofits. In 
addition, the Committee encourages the Department to increase 
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engagement with private sector stakeholders to develop market- 
transforming policies and investments in commercial building ret-
rofits. 

Within available funds, the Committee recommends $40,000,000 
for the Residential Building Integration program. The Committee 
encourages funding to be concentrated on industry teams to facili-
tate research, demonstrate and test new systems, and facilitate 
widespread deployment and dissemination of information and best 
practices through direct engagement with builders, the construc-
tion trades, equipment manufacturers, smart grid technology and 
systems suppliers, integrators, and State and local governments. 
Further, the Committee includes funding to facilitate whole-house 
energy efficiency retrofits (including outreach, engagement and 
training to private sector contractors), including continuing efforts 
to advance smart home technology. 

The Committee supports continued efforts to address property 
rating and valuation in commercial and residential buildings as a 
way to improve the transparency of energy utilization in buildings 
for persons and companies buying or leasing property. 

The Committee recommends $155,000,000 for the Emerging 
Technologies subprogram. Within available funds, the Committee 
recommends not less than $30,000,000 for building-grid integration 
research and development consistent with a transactive energy sys-
tem, including development of advanced transactive control meth-
odologies, field validation and testing in existing buildings, continu-
ation of the Building-to-Grid Integration Demonstration, and co-
ordination with the Office of Cybersecurity, Energy Security, and 
Emergency Response transactive energy systems activities. Within 
this amount, $5,000,000 is recommended to continue promoting re-
gional demonstrations of new, utility-led, residential Connected 
Communities advancing smart grid systems. Further, within avail-
able funds for Emerging Technologies, the Committee recommends 
not less than $18,000,000 for Heating, Ventilation, and Air Condi-
tioning [HVAC] and Refrigeration Research and Development; 
$14,000,000 for Building Envelope and $5,300,000 for Building En-
ergy Modeling. The Committee encourages the Department to in-
clude field evaluation efforts in these programs. 

Within available funds for Emerging Technologies, the Com-
mittee recommends $30,000,000 for research, development, dem-
onstration, field evaluation, and commercial application activities 
related to advanced solid-state lighting technology development. If 
the Secretary finds solid-state lighting technology eligible for the 
Twenty-First Century Lamp prize, specified under section 655 of 
the Energy Independence and Security Act of 2007, $5,000,000 
shall be made available to fund the prize or additional projects for 
solid-state lighting research and development. 

The Committee notes that both natural gas and propane play an 
important role in meeting the energy needs of U.S. homes and com-
mercial buildings. In particular, the Committee is aware of re-
search opportunities related to the use of natural gas and propane 
in water heating, space conditioning, furnace venting and combined 
heat and power systems. Therefore, the Committee recommends 
$10,000,000 for research and development for energy efficiency ef-
forts related to propane and the direct use of natural gas in resi-
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dential applications and light-commercial applications, including 
natural gas heat powered thermal heat pumps that provide space 
heating and/or water heating, on site combined heat and power, 
self-powered natural gas appliances to improve reliability and resil-
ience, and further venting research. 

Within available funds, the Committee recommends not less than 
$2,000,000 shall be used to support strategic deployment of ad-
vanced electric heat pump technologies, including cold-climate air 
and ground-source heat pumps. 

Within available funds, the Committee recommends $5,000,000 
for novel earlier-stage research, development, and demonstration of 
technologies to advance energy efficient, high-rise Cross-Laminated 
Timber [CLT] building systems. The Committee directs the Depart-
ment to support university research, in partnership with national 
labs, for developing, building, and evaluating CLT wall systems for 
embodied energy content, operating energy efficiency, wall mois-
ture profiles, structural connector durability, and health moni-
toring sensors. 

The Committee recommends $55,000,000 for Equipment and 
Buildings Standards. The Committee recommends $7,000,000 for 
the Building Energy Codes Program to provide technical assistance 
to States and municipal governments and to organizations that de-
velop model codes and standards to improve building resilience as 
well as efficiency. The Committee directs the Department to con-
duct research on the role of energy codes and energy efficiency 
strategies in enhancing resilience of infrastructure and make this 
information publicly available in a report within 180 days of enact-
ment of this act. The Committee notes that the Department is 
missing legal deadlines for over 25 energy efficiency standards 
mandated by Congress. The Committee directs the Department to 
finalize these standards as soon as practicable, and report to the 
Committees on Appropriations of both Houses of Congress in no 
more than 30 days the status of each of these standards, and any 
funding or staffing barriers to finalizing these standards. 

Within available funds, the Committee recommends $5,000,000 
to demonstrate the use of ice storage technology to enable load- 
shifting to offset electrical grid capacity peaks at lower costs than 
electrochemical storage. A demonstration shall facilitate the adop-
tion of at least 40 MWh of ice storage capacity, retrofit and dis-
persed among campus and public institutional air conditioning sys-
tems to be deployed in conjunction with the operation of the state-
wide energy efficiency utility. This ice storage shall be installed at 
public-use buildings such as State office buildings, hospitals, and 
schools. 

The Department is directed to provide to the Committees on Ap-
propriations of both Houses of Congress a briefing, not later than 
30 days after enactment of this act, on the status of the joint stake-
holder proposal for an energy efficiency standard for dedicated pur-
pose pool pump motors. This briefing shall include a timeline for 
final implementation of the recommendations, as the Committee is 
concerned that further delay will have negative consequences for 
U.S. manufacturers and consumers. 
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FEDERAL ENERGY MANAGEMENT PROGRAM 

The Committee recommends $45,000,000 for the Federal Energy 
Management Program. 

Within available funds, $15,000,000 shall be utilized for the As-
sisting Federal Facilities with Energy Conservation Technologies 
program to address the $9–15 billion of audited and cost-effective 
opportunity for energy savings across the Federal Government, 
with preference given for projects that leverage private financing. 
Within 90 days of enactment of this act, the Department shall sub-
mit to the Committees on Appropriations in both Houses of Con-
gress a report of an analysis of the private financing programs, in-
cluding proposed methods [process, policy, legislative, etc.] to dou-
ble the Federal expansion of these cost-savings programs. 

Within available funding, $3,000,000 is recommended to estab-
lish a Performance Based Contract National Resource Collabo-
rative. The Collaborative shall be managed by Strategic Programs 
but be a joint development between FEMP and the Office of Weath-
erization and Intergovernmental Programs. The Collaborative shall 
develop a structure, with process and procedure, to provide tech-
nical and financial expertise to State and local government users 
that will enable the expansion of performance-based contracts na-
tionwide. The Department shall submit to the Committees on Ap-
propriations of both Houses of Congress 180 days after enactment 
of this act, an analysis of the expected resources that will be nec-
essary for ongoing support for this Collaborative and provide an ex-
pectation of the available infrastructure work that can be accom-
plished through performance-based contracts over a 10-year period. 

The Committee directs the Department to contract with the Na-
tional Academy of Sciences to conduct a review of studies and 
methodologies used to estimate the financial savings, energy sav-
ings, greenhouse gas reductions, and other benefits or impacts of 
Energy Savings Performance Contracts, and include a prospective 
technology assessment of likely improvements in building tech-
nologies. These contracts are widely used in government settings 
and are intended to provide net savings to taxpayers through re-
duced Federal energy expenditures. The National Academy of 
Sciences shall report the findings of its study and provide rec-
ommendations for improving evaluation methodologies to better re-
flect real-world performance of these contracts. 

WEATHERIZATION AND INTERGOVERNMENTAL PROGRAM 

The Committee recommends $358,500,000 for the Weatherization 
and Intergovernmental Program. 

Within this amount, $303,500,000 is recommended for the 
Weatherization Assistance Program [WAP], including $300,000,000 
for Weatherization Assistance Grants and $3,500,000 for Training 
and Technical Assistance; and $55,000,000 is recommended for 
State Energy Program grants. 

The Committee recognizes the importance of providing Federal 
funds under the Weatherization and Intergovernmental Program to 
States and Tribes in a timely manner to avoid any undue delay of 
services to eligible low-income households, and to encourage local 
high-impact energy efficiency and renewable energy initiatives and 
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energy emergency preparedness. Therefore, the full amount of the 
funds recommended for WAP and the State Energy Program shall 
be obligated to States, Tribes, and other direct grantees not later 
than 60 days after enactment of this act. 

Within available funds, the Committee recommends $1,000,000 
for WAP grant recipients that have previously worked with the De-
partment via the Weatherization Innovation Pilot Program to now 
implement and demonstrate programs to treat harmful substances, 
including vermiculite, at the State and regional level. 

The Committee supports WAP’s continued participation in the 
interagency working group on Healthy Homes and Energy with the 
Department of Housing and Urban Development. The Department 
is encouraged to further coordinate with the Office of Lead Hazard 
Control and Healthy Homes on energy-related housing projects. 
The Committee further encourages the Department to track the oc-
currence of window replacements, which supports the reduction of 
lead-based paint hazards in homes. 

STRATEGIC PROGRAMS 

The Committee recommends $14,000,000 for Strategic Programs. 
Within available funds, $2,500,000 is recommended for the En-

ergy Transition Initiative [ETI] to support initiatives to address 
high energy costs, reliability, and inadequate infrastructure chal-
lenges faced by island and remote communities. The Committee 
supports ETI’s efforts to develop a cross-sector initiative alongside 
community-based organizations pursuing energy transition efforts 
that will address energy challenges, build capacity, accelerate the 
sharing of best practices and innovations between similarly-situ-
ated regions, and leverage specialized, local expertise into commer-
cial opportunity. Further, the Committee is concerned that, despite 
funding for this cross-sector initiative in fiscal year 2019, the De-
partment has not begun any new work in this important area. The 
Committee directs the Department to support community-based 
initiatives by partnering with community-based organizations, and 
leverage the Department’s previously-developed tool, to build cost- 
effective, resilient energy infrastructure on island and remote com-
munities, including in Alaska, Hawaii, New England, the Carib-
bean, and elsewhere. 

CYBERSECURITY, ENERGY SECURITY, AND EMERGENCY RESPONSE 

Appropriations, 2019 ............................................................................. $120,000,000 
Budget estimate, 2020 ........................................................................... 156,500,000 
Committee recommendation ................................................................. 179,000,000 

The Committee recommends $179,000,000 for the Office of 
Cybersecurity, Energy Security, and Emergency Response, an in-
crease of $22,500,000 above the budget request. Within available 
funds, the Committee recommends $13,000,000 for program direc-
tion. 

The Committee directs the Department, in coordination with the 
national laboratories, to identify and determine the quantitative 
values of resilience benefits that various categories of energy and 
security technologies provide to the electricity grid, in particular for 
those connected to critical infrastructure. The events and threats 
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assessed should include real-world historical outages, cyber incur-
sions and physical attacks, high-potential threats, and severe 
weather events. Similarly, the analysis should include investments 
in the bulk power system, distribution systems, and interdependent 
critical facilities and infrastructure. The minimum technologies and 
methods considered include advanced grid infrastructure, baseload 
electric generation technologies, demand response, energy storage 
technologies, and distributed energy resources. When preparing 
this report, the Department is encouraged to consult with a broad 
range of organizations, including the Grid Modernization Labora-
tory Consortium, the Designated Electric Reliability Organization, 
the Federal Energy Regulatory Commission, the National Associa-
tion of Regulatory Utility Commissioners, and other relevant agen-
cies and private groups. The Department shall submit the report 
to the Committees on Appropriations of both Houses of Congress 
not later than one year after enactment of this act. 

The Department shall not use any equipment, system, or service 
that uses telecommunications equipment produced by Huawei 
Technologies Company or ZTE Corporation [or any subsidiary or af-
filiate of such entities] or services as a substantial or essential com-
ponent of any system; or as critical technology as part of any sys-
tem; or maintain a contract with an entity that uses any equip-
ment, system, or service that uses telecommunications equipment 
produced by Huawei Technologies Company or ZTE Corporation (or 
any subsidiary or affiliate of such entities) or services as a substan-
tial or essential component of any system; or as critical technology 
as part of any system. 

CYBERSECURITY FOR ENERGY DELIVERY SYSTEMS 

The Committee recommends $96,000,000 for Cybersecurity for 
Energy Delivery Systems. 

The Committee recommends $10,000,000 for the DarkNet project 
to explore opportunities for getting the Nation’s critical infrastruc-
ture off the Internet and shielding the Nation’s electricity infra-
structure from disruptive cyber penetration, including expansion of 
the communications network architecture and development of cut-
ting-edge networking technologies. This effort shall be closely co-
ordinated with the Office of Electricity. 

The Committee supports extension of cyber-risk information 
sharing tools to close remaining vulnerabilities in the distribution 
and transmission system. The Committee encourages the Depart-
ment to continue existing work within ongoing programs and to in-
vest in research addressing power system vulnerabilities in supply 
chain and life cycle management for critical power system compo-
nents and advanced adaptive defensive methods for grid control 
systems. 

Within available funds for Cybersecurity for Energy Delivery 
Systems, the Committee recommends $7,000,000 for Consequence- 
driven Cyber-informed Engineering. 

Within available funds, the Department is directed to extend 
funding for Department of Energy Cooperative Agreement Projects 
DE–OE–00000807, ‘‘Improving the Cyber and Physical Security 
Posture of the Electric Sector’’, and DE–OE–0000811, ‘‘Improving 
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the Cyber Resiliency and Security Posture of Public Power’’ at an 
annual rate of not less than $3,000,000 per agreement. 

INFRASTRUCTURE SECURITY AND ENERGY RESTORATION 

The Committee recommends $70,000,000 for Infrastructure Secu-
rity and Energy Restoration. 

The Committee recommends not less than $6,000,000 for the con-
tinued advancement of EAGLE–I. The Committee supports further 
development of energy sector situational awareness capabilities 
through EAGLE–I, the Federal Government’s situational aware-
ness tool for national power outages. The Committee encourages 
the Department to further illustrate how to benefit from increased 
access to more varied sources of data along with augmentation of 
analytics for response and recovery. The Committee expects this ef-
fort to align with the North American Energy Resilience Model 
[NAERM] being developed within the Office of Electricity. 

The Committee recommends the Department ensure no public 
funds are used to support government facility construction and tool 
procurement for Electromagnetic Pulse [EMP] simulation, geo-
magnetic disturbances [GMD] simulation or emulation, and dem-
onstration programs if nongovernment facilities are available and 
can be used for EMP/GMD demonstrations in the multimegawatt 
power range on a component and system level. Taxpayer dollars 
shall not be utilized to duplicate capital equipment and infrastruc-
ture capabilities that can, in a classified or unclassified manner, be 
contracted to universities that can provide these services and capa-
bilities for a fraction of the cost using or enhancing existing capa-
bilities. Additionally, such facilities and capabilities give opportuni-
ties for workforce development at the undergraduate and graduate 
levels with students, post-doctorates and faculty. University-based- 
labs are uniquely positioned to provide this platform. The Com-
mittee encourages the Department to ensure a collaborative public- 
private effort between national laboratories, utilities, and research 
universities with expertise from multiple institutions across diverse 
geographic locations. 

The Committee recommends $30,000,000 for the Advanced Miti-
gation Threat initiative. The Committee encourages the Depart-
ment to assess the current structure of the Advanced Mitigation 
Threat initiative to focus on meeting the challenges associated with 
the merging of operational technology and information systems. 
The Committee recommends greater synergies across the national 
laboratories to better leverage the diverse talents and capabilities. 
The program is encouraged to work with the Office of Electricity 
and determine how the real-time effort of the North American En-
ergy Resilience Model [NAERM] can provide the real-time data 
feeds for the Advanced Mitigation Threat initiative. Additionally, 
the Committee recommends leveraging potential synergies with the 
Office of Electricity on Defense Critical Energy Infrastructure anal-
yses. 

ELECTRICITY DELIVERY 

Appropriations, 2019 ............................................................................. $156,000,000 
Budget estimate, 2020 ........................................................................... 182,500,000 
Committee recommendation ................................................................. 221,000,000 
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The Committee recommends $221,000,000 for the Office of Elec-
tricity Delivery, an increase of $38,500,000 above the budget re-
quest. Within available funds, the Committee recommends 
$19,600,000 for program direction. 

Early-Stage Research, Electricity Sector.—The Committee rejects 
the budget’s sole focus on early-stage research. Most utilities have 
limited research and development budgets, primarily due to regu-
latory constraints designed to keep electricity costs low for con-
sumers. Additionally, utilities are unlikely to implement new con-
cepts because most utilities would need to use their own systems 
for testing and evaluation, which could impact consumers. State 
public utility commissions also have limited budgets that do not 
support research and development. States rely heavily on the De-
partment’s technical assistance on assessments of data and tools to 
help them evaluate grid modernization alternatives. The Depart-
ment plays a vital role, not only in early-stage research, but also 
in deployment, field testing, and evaluation in order to ensure an 
ability to develop concepts and transfer them to industry partners. 
The Department shall ensure adequate resources are provided to 
the national laboratories to perform work not only in early-stage 
research but also mid- to late-stage research and development ef-
forts. 

TRANSMISSION RELIABILITY AND RESILIENCE 

The Committee recommends $80,400,000 for Transmission Reli-
ability. 

The Committee recommends $10,000,000 for the Grid Research 
Integration and Demonstration Center to advance technologies in 
support of modernizing the electric delivery system and under-
standing the Nation’s electricity infrastructure using real-time 
data. 

The Committee supports continued investment in advanced grid 
modeling algorithms and tool development to ensure resilient grid 
controls and protection systems that meet the challenges of the 
emerging smart grid. 

Within 180 days of enactment of this act, the Department is di-
rected to provide a report to the Committees on Appropriations of 
both Houses of Congress outlining the barriers and opportunities 
for technologies that provide increased, more efficient, and/or more 
effective delivery over the existing transmission network. The re-
port shall also examine the reliability, resilience, and economic 
benefits of technologies such as power flow control, topology optimi-
zation, and Dynamic Line Ratings. 

RESILIENT DISTRIBUTION SYSTEMS 

The Committee recommends $48,000,000 for Resilient Distribu-
tion Systems. 

The Committee recommends $20,000,000 for the COMMANDER 
[Coordinated Management of Microgrids and Networked Distrib-
uted Energy Resources] National Test Bed Laboratory to establish 
a data link for a back-up operations center that can benefit utility 
companies across the country and support the North American En-
ergy Resilience Model [NAERM]. 
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The Committee directs the Department to focus on identifying 
and addressing technical and regulatory barriers impeding grid in-
tegration of distributed energy systems to reduce energy costs and 
improve the resiliency and reliability of the electric grid. 

The Committee supports advanced control concepts and open test 
beds for new distribution control tools for enhanced distribution 
system resilience. 

ENERGY STORAGE 

The Committee recommends $51,000,000 for Energy Storage. 
Within available funds, the Committee continues to support de-

velopment of an operational energy storage test facility capable of 
performance-driven data in a utility environment. 

Within available funds, the Committee recommends not less than 
$5,000,000 for the grid storage launch pad aimed at accelerating 
materials development, testing, and independent evaluation of bat-
tery materials and battery systems for grid applications. The Com-
mittee supports the Department’s proposed Advanced Energy Stor-
age Initiative and urges continued coordination between the pro-
gram, the Office of Science, the Office of Energy Efficiency and Re-
newable Energy, and other Department offices to achieve commer-
cially viable grid-scale storage with the most efficient use of tax-
payer dollars. 

The Committee encourages the Department to further the devel-
opment and demonstration of non-battery advanced storage compo-
nents, including compressed air energy storage development and 
demonstration to enable efficiency improvements for utility-scale, 
bulk energy storage solutions. 

To further advance the development and demonstration of grid- 
scale battery energy storage projects with the funds provided, the 
Committee directs the Department to provide $10,000,000 for bat-
tery storage projects that meet the following criteria: are located in 
areas where grid capacity constraints result in curtailment of exist-
ing renewable wind energy generation; improve grid resilience for 
a public utility that is regularly affected by weather-related natural 
disasters; and provide rate reduction and renewable energy bene-
fits to businesses, farms, and residents in an economically-stressed 
rural area. 

The Committee encourages the Department to support State en-
ergy offices and universities with energy storage planning and de-
ployment, and to participate in industry-led safety codes and stand-
ards development. The Committee also supports funding for devel-
opment of analytical methods for including energy storage in elec-
tric system planning, as well as for development of software tools 
to better value energy storage technologies. 

The Committee is supportive of research for novel materials and 
system components to resolve key cost and performance challenges 
for electrochemical energy storage systems based on earth abun-
dant advanced chemistries. In addition, the Committee supports 
continued materials research that will improve the understanding 
and predictability of energy storage systems and components, as 
well as enable safer and more reliable materials and systems to be 
developed. 
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The Committee encourages the Department to allocate resources 
to provide training and technical assistance to firefighters and code 
inspectors on battery storage, such as through scenario-based in- 
person or online training. 

TRANSFORMER RESILIENCE AND ADVANCED COMPONENTS 

The Committee recommends $15,000,000 for Transformer Resil-
ience and Advanced Components. 

Within available funds, the Committee directs the Department to 
continue to support research and development for advanced compo-
nents and grid materials for low-cost, power flow control devices, 
including both solid-state and hybrid concepts that use power elec-
tronics to control electromagnetic devices and enable improved con-
trollability, flexibility, and resiliency. 

NUCLEAR ENERGY 

Appropriations, 2019 ............................................................................. $1,326,090,000 
Budget estimate, 2020 ........................................................................... 824,000,000 
Committee recommendation ................................................................. 1,517,808,000 

The Committee recommends $1,517,808,000 for Nuclear Energy, 
an increase of $693,808,000 above the budget request. The Commit-
tee’s recommendation prioritizes funding for programs, projects and 
activities that will ensure a strong future for nuclear power in the 
United States. 

Nuclear Energy provides nearly one-fifth of our Nation’s elec-
tricity, and nearly 60 percent of our carbon free electricity. While 
there is no practical way to combat greenhouse gas emissions with-
out nuclear power as part of the solution, the nuclear industry con-
tinues to struggle. Reactor plants continue to close early, and new 
construction is almost nonexistent, primarily due to cost. Revital-
ization of our nuclear industry through technological advancement 
would have many benefits. First, it would enable replacement of 
aging nuclear plants in the United States with safe, affordable ad-
vanced reactors. For that to be possible, urgent action is required 
since a large portion of the current nuclear fleet reaches retirement 
over the next 15 years. 

Second, a revitalized nuclear industry would give U.S. Industry 
the opportunity to compete as the global demand for nuclear power 
grows. The World Nuclear Association estimates there are nearly 
30 countries planning or starting nuclear programs. International 
support of new reactor programs is dominated by China and Rus-
sia, while the U.S. presence is limited. Nuclear projects, such as 
building a nuclear power plant in a foreign country, will result in 
long-term relationships between governments that span several 
decades and have tremendous influence across the spectrum of geo-
political issues. 

Finally, the United States has always been the international 
leader for nuclear safety and nonproliferation. To continue to lead, 
we must have a role in the international growth in nuclear power. 
We need to participate in a meaningful way. Absent that, we can-
not expect the high standards of safety and nonproliferation will be 
maintained outside of the United States. 
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The Department of Energy can and should play a more active 
role in supporting the revitalization of the U.S. nuclear industrial 
base. Without a clear vision and broad commitment across govern-
ment and industry, nuclear power in this country will become non-
existent. The Committee recommends a realignment of funding 
across the Office of Nuclear Energy to focus on needed research, 
development and demonstration that supports the current nuclear 
fleet and enables a future for nuclear power. 

INTEGRATED UNIVERSITY PROGRAM 

The Committee recommends $5,000,000 for the Integrated Uni-
versity Program. 

The Committee notes the administration repeatedly attempts to 
defund this program, despite continued success in developing high-
ly qualified nuclear specialists to meet national needs. In addition 
to the Integrated University Program, the Committee recommends 
up to 10 percent from each funding account within the Office of 
Nuclear Energy to be applied to the Nuclear Energy University 
Program [NEUP], except Program Direction, Construction, and 
Safeguards and Security. For each control point, funds applied to 
the NEUP can only be used for university work applicable to that 
control point. 

The Committee is also concerned that the Department has been 
inconsistent in its administration of the NEUP, taxed research pro-
grams to fund the NEUP, and then used the funds for other pur-
poses. The Committee directs the Department to provide quarterly 
briefs to the Committees on Appropriations of both Houses of Con-
gress on the status of the NEUP, the allocation of funds from each 
control point, and the university work being funded within each 
control point. 

SUPERCRITICAL TRANSFORMATIONAL ELECTRIC POWER 

The Committee recommends $5,000,000 for Supercritical Trans-
formational Electric Power Research and Development. 

The Committee supports the collaborative efforts between the na-
tional laboratories and industry partners to develop test capabili-
ties and validate grid-compatible supercritical carbon dioxide 
Brayton cycle systems by April 2020. 

NUCLEAR ENERGY ENABLING TECHNOLOGY 

The Committee recommends $110,000,000 for Nuclear Energy 
Enabling Technology. 

Joint Modeling and Simulation Program.—The Committee 
agrees with the Department’s assessment that the Energy Innova-
tion Hub for Modeling and Simulation and the Nuclear Energy Ad-
vanced Modeling and Simulation Program have successfully devel-
oped tools that will be crucial to ongoing work supporting the cur-
rent nuclear fleet, advanced reactors, and fuel cycle work. The 
Committee supports consolidation of all modeling and simulation 
within the Office of Nuclear Energy, and directs the Department 
to manage these two programs as single integrated program. The 
Committee recommends $40,000,000 for the Joint Modeling and 
Simulation Program to maintain the current codes and tools. Use 
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and application of the codes and tools should be funded by the end 
user, not by the Joint Modeling and Simulation Program. 

Nuclear Science User Facilities.—The Committee recommends 
$40,000,000 for Nuclear Science User Facilities [NSUF], including 
not less than $3,000,000 to update the Nuclear Fuels and Materials 
Library and not more than $1,000,000 for the National Reactor In-
novation Center [NRIC]. The Department is directed to brief the 
Committees on Appropriations of both Houses of Congress within 
30 days of enactment of this act on the roles and responsibilities 
of the NRIC. 

FUEL CYCLE RESEARCH, DEVELOPMENT, AND DEMONSTRATION 

The Committee recommends $315,000,000 for Fuel Cycle Re-
search, Development, and Demonstration. 

The Committee is concerned that the Department lacks a com-
prehensive strategy for managing its work on fuel cycle research. 
Accordingly, new control points within Fuel Cycle Research, Devel-
opment and Demonstration have been created to help prioritize 
work in this area. 

Mining and Conversion.—The Committee recommends 
$10,000,000 and a new control point for Mining and Conversion. 
The Department is directed to contract with a federally-funded Re-
search and Development Center [FFRDC] or other independent or-
ganization to work with industry to identify key challenges in re-
constituting mining and conversion capabilities in the United 
States. The FFRDC or independent organization shall provide a re-
port of their findings and recommendations directly to the Commit-
tees on Appropriations of both Houses of Congress within 180 days 
of enactment of this act. 

Enrichment and Shipping.—The Committee recommends 
$50,000,000 and a new control point for Enrichment and Shipping. 
Within this amount, $40,000,000 is for the Civil Nuclear Enrich-
ment Program. Both advanced reactors and accident tolerant fuels 
will rely on the availability of High Assay Low Enriched Uranium 
[HALEU]. The Committee is concerned that the Department lacks 
an overall strategy for HALEU, lacks a plan for shipping HALEU, 
and does not have reasonable estimate of the quantity or timing of 
HALEU required. The Department is directed to establish a team 
of experts across the national laboratories and industry to evaluate 
the anticipated demand for HALEU and the timing, and evaluate 
the options for meeting that demand. A report of the team’s find-
ings and recommendations shall be provided directly to the Com-
mittees on Appropriations of both Houses of Congress within 180 
days of enactment of this act. In addition, the Department is di-
rected to contract with a company experienced in shipping nuclear 
materials to identify key challenges in shipping HALEU. The com-
pany shall provide a report of their findings and recommendations 
directly to the Committees on Appropriations of both Houses of 
Congress within 180 days of enactment of this act. 

In addition, the Secretary of Energy is directed to submit a re-
port that describes a payment-for-milestones approach to uranium 
enrichment capability development, similar to how NASA 
partnered with private companies in its Commercial Orbital Trans-
portation System [COTS] program, to the Committees on Appro-
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priations of both Houses of Congress within 180 days of enactment 
of this act. In particular, the Secretary should identify any statu-
tory, regulatory, and DOE policy/procedural restrictions that would 
prevent or inhibit DOE from implementing public-private partner-
ships for uranium enrichment modeled after the NASA COTS expe-
rience. 

Material Recovery and Waste Form Development.—The Com-
mittee recommends $10,000,000 for Recovery to continue work on 
the ZIRCEX process to recover Highly Enriched Uranium from 
used naval fuel or unirradiated research reactor fuel. The Depart-
ment is directed to follow DOE Order 413 for this project and to 
submit a Project Data Sheet for this project with the fiscal year 
2021 budget request. 

Advanced Fuels.—The Committee recommends $30,000,000 for 
continued development of Tristructural Isotropic [TRISO] fuel and 
$115,000,000 for development of nuclear fuels with enhanced acci-
dent-tolerant characteristics to significantly mitigate the potential 
consequences of a nuclear accident. Within the amounts for acci-
dent-tolerant fuels development, not less than $55,600,000 is rec-
ommended to continue the participation of three industry-led teams 
in Phase 2B of the cost-shared research and development program; 
not less than $25,000,000 is recommended to support accident-tol-
erant fuels development at the national laboratories and other fa-
cilities, including the Advanced Test Reactor and Transient Reactor 
Test Facility; and not less than $20,000,000 is recommended for 
testing, code development, and licensing of higher-enriched and 
higher burnup fuels. Further, not less than $10,000,000 is rec-
ommended specifically for development of silica-carbide ceramic 
fuels for light water reactors. The Committee continues to place a 
high priority on this program and urges the Secretary to maintain 
focus and priority on achieving results in these efforts. 

Laboratory Support.—The Committee recommends $50,000,000 
and a new control point for Laboratory Support, including 
$20,000,000 to support advanced reactor fuel development and 
qualification. Within these amounts, $5,000,000 is recommended 
for use of innovative process control capabilities to support closed 
nuclear fuel cycles for advanced reactors. This funding line also in-
cludes all work previously funded in Systems Analysis and Integra-
tion and Materials, Protection, Accountancy and Controls for 
Transmutation. 

Used Nuclear Fuel Disposition.—The Committee continues to 
strongly support the recommendations of the Blue Ribbon Commis-
sion on America’s Nuclear Future and believes that near-term ac-
tion is needed to address the accumulating inventory of spent nu-
clear fuel. The Committee recommends $22,500,000 for Integrated 
Waste Management System activities, the same as fiscal year 2019. 
Funding is recommended to implement plans to consolidate spent 
nuclear fuel from around the United States to one or more private 
or government interim central storage facilities. Priority shall be 
given to accepting spent nuclear fuel from shutdown reactors, and 
to accelerating the development of a transportation capability to 
move spent fuel from its current storage locations. Within funds 
recommended, the Committee recommends up to $10,000,000 for 
the Secretary, within existing authorities, to contract for the man-
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agement of spent nuclear fuel to which the Secretary holds the title 
or has a contract to accept title, which includes contracting with a 
private company for consolidated interim storage of spent nuclear 
fuel. 

The Committee does not adopt the budget proposal to eliminate 
research and development activities for Used Nuclear Fuel pre-
viously funded in this account. The Committee recommends 
$27,500,000 to continue research and development activities on be-
havior of spent fuel in long-term storage, under transportation con-
ditions, and in various geologic media, which will continue to be 
important to developing a solution to the waste problem. Priority 
shall be placed on the ongoing study of the performance of high- 
burnup fuel in dry storage and on the potential for direct disposal 
of existing spent fuel dry storage canister technologies. 

The Committee directs the Secretary to report to the Committees 
on Appropriations of both Houses of Congress, not later than 90 
days after the date of enactment of this act, on innovative options 
for disposition of high level waste and spent nuclear fuel manage-
ment. Priority should be given to technological options which are 
cost-effective, able to be implemented in the short-term, and con-
sider siting stakeholder engagement. Within available funds, the 
Committee encourages the use of research and development fund-
ing for innovative technological options. 

In addition, the Committee directs the Secretary to contract with 
the National Academy of Sciences [NAS] within 60 days after en-
actment of this act to conduct a comprehensive, independent study 
on the waste aspects of advanced reactors. The National Academy 
of Sciences shall convene a committee of experts with expertise in 
advanced nuclear reactors, nuclear waste disposal, reprocessing, ec-
onomics, and other areas of expertise that the National Academy 
of Sciences considers essential for completion of the study. Also, the 
NAS committee’s consensus study report shall provide findings and 
recommendations that may consider policy options as long as those 
do not involve non-technical value judgements. The study’s assess-
ment shall include typical volumes and characteristics of waste 
streams from various proposed advanced nuclear reactor tech-
nologies, including radioisotopes of concern, radioactivity level, and 
thermal load. Advanced reactor technologies shall include the de-
signs under consideration by the Generation IV International 
Forum and by the Department of Energy. The study shall also ad-
dress unique disposal and/or storage requirements for these wastes 
and shall address the impact of possible reprocessing of spent nu-
clear fuel on waste generation. In addition, the study shall examine 
the economics of the possible waste disposal systems that could be 
required for the advanced reactors. The study shall be submitted 
to the Committees on Appropriations of both the Senate and House 
no later than 20 months after enactment of this act. 

The Committee also directs the Secretary of Energy to provide a 
report to the Committees on Appropriations of both Houses of Con-
gress within 180 days of enactment of this Act on new electro-
magnetic technologies for the neutralization of radioactive wastes, 
including an evaluation of the scientific basis for the technology, 
potential effects on U.S. nuclear waste and storage, potential bene-
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fits to the nuclear power industry, and any implications for nuclear 
security. 

REACTOR CONCEPTS RESEARCH, DEVELOPMENT, AND DEMONSTRATION 

The Committee recommends $249,000,000 for Reactor Concepts 
Research, Development, and Demonstration. 

Advanced Small Modular Reactor.—The Committee recommends 
$100,000,000 for ongoing work to develop and deploy an advanced 
Small Modular Reactor [SMR]. No funding is recommended for this 
project within any other control point and no funding is rec-
ommended for JUMP, consistent with the budget request. 

Versatile Advanced Test Reactor.—The Committee supports the 
Department’s effort to design, build, and operate a fast test reactor, 
but is concerned about the cost, schedule, and prioritization of this 
project. For example, the Department has not explained how it in-
tends to fund either the construction or the operations of the reac-
tor, and it will take more than 40 years to fund the design and con-
struction at the funding level requested in the budget. Also, the De-
partment has not explained why it prioritizes this project above de-
livering an advanced small modular reactor or demonstrating an 
advanced reactor. Absent new small modular reactors or advanced 
reactors that can be built and operated safely and affordably, there 
will be no nuclear power in the United States in the future. If that 
happens, we will not need a new test reactor. The Committee rec-
ommends $40,000,000 for the Versatile Advanced Test Reactor 
[VATR] to continue work on the Analysis of Alternatives, but no 
work should be done that does not directly support CD–1. The 
Committee encourages the Department to explore options for inter-
national and private sector cooperation, partnership, and cost shar-
ing that might make the Versatile Fast Reactor economically fea-
sible. 

Advanced Reactor Concepts.—The Committee recommends 
$22,000,000 for continuation of the Advanced Reactor Concepts In-
dustry awards. 

Transformational Challenge Reactor.—The Committee rejects the 
Department’s proposed budget realignment and funds the Trans-
formational Challenge Reactor within Reactor Concepts Research, 
Development and Demonstration. The Committee recommends 
$30,000,000 for the Transformational Challenge Reactor. 

Light Water Reactor Sustainability.—The Committee rec-
ommends $47,000,000 for Light Water Reactor Sustainability. The 
most cost-effective way for the United States to maintain low-cost, 
carbon-free electricity is to safely extend the lives of our Nation’s 
existing nuclear reactors from 60 to 80 years. Therefore, the Com-
mittee recommends additional funding above the budget request for 
this activity as a priority. The Committee directs the Secretary to 
use funding in this activity to continue research and development 
work on the technical basis for subsequent license renewal. The 
Secretary shall focus funding in this program on materials aging 
and degradation, advanced instrumentation and control tech-
nologies, and component aging modeling and simulation. The Sec-
retary shall also coordinate with industry to determine other areas 
of high-priority research and development in this area. 
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ADVANCED REACTOR DEMONSTRATION PROGRAM 

The Committee recommends $300,000,000 for the Advanced Re-
actor Demonstration Program to demonstrate multiple advanced 
reactor designs. 

The primary goal of this new program is to focus government and 
industry resources on actual construction of real demonstration re-
actors that are safe and affordable (to build and operate) in the 
near and mid-term. This program is not intended to stop any ongo-
ing research activities funded under other programs, especially 
since it will require some time to start the program and select the 
reactor designs that will be demonstrated. Therefore, the ongoing 
work in the Advanced SMR program and the work in advanced re-
actors, including micro reactors and the previously-awarded indus-
try awards in the Advanced Reactor Concepts program should con-
tinue without interruption at the recommended funding levels. The 
Committee recommends five new control points in the Advanced 
Reactors Demonstration Program. 

Advanced Reactor Demonstrations.—The Secretary is directed to 
request proposals from industry to build two demonstration ad-
vanced reactors. The Committee recommends $200,000,000 for the 
first year of the two demonstrations, and each demonstration 
project shall be 50/50 percent cost-shared between the Department 
and the industry teams. For purposes of this program, an advanced 
reactor can be any fission reactor with significant improvements 
compared to the current generation of operational reactors and a 
demonstration can be an advanced reactor operated as part of the 
power generation facilities of an electric utility system or in any 
other manner for the purpose of demonstrating the suitability for 
commercial application of the advanced nuclear reactor. 

The Secretary is directed to convene an evaluation board to re-
view the Industry proposals and recommend the best proposals to 
the Secretary based on the following criteria: (1) technical feasi-
bility that the demonstration can be completed in five to seven 
years; (2) likelihood that the design can be licensed for safe oper-
ations by the NRC; (3) affordability of the design for full scale con-
struction and cost of electricity generation; (4) and the ability of the 
Industry team to provide their portion of the cost share. The board 
must provide the Secretary with a recommendation of which two 
industry proposals best meet these criteria. The Secretary is di-
rected to contract with the recommended industry teams unless the 
Secretary certifies that such a selection is not in the national inter-
est. 

The Secretary is directed to ensure the evaluation board has the 
following members, in addition to any members the Secretary se-
lects: (1) a representative from an electric utility that operates a 
nuclear power plant; (2) a representative from an entity that uses 
high-temperature process heat for manufacturing or industrial 
processing; (3) experts from industry with experience in design, 
manufacturing, and operation of nuclear reactors; (4) a representa-
tive from the finance industry with background in the nuclear field. 

Risk Reduction for Future Demonstration.—The Committee rec-
ommends $50,000,000 for Risk Reduction for Future Recommenda-
tions. The Secretary is directed to select two to five industry teams 
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that were not selected as one of the two Advanced Reactor Dem-
onstration, and enter into a cost share agreements to address tech-
nical risks in each proposal’s reactor design. The cost share for this 
work shall be 80 percent Government and 20 percent Industry. 

Regulatory Development.—The Committee recommends 
$40,000,000 for Regulatory Development, for the national labora-
tories to work with the Nuclear Regulatory Commission to identify 
and resolve technical challenges with licensing advanced reactors. 

Advanced Reactors Safeguards.—The Committee recommends 
$10,000,000 for Advanced Reactors Safeguards to evaluate non-
proliferation safeguards issues that are unique to advanced reac-
tors. 

NUCLEAR ENERGY INFRASTRUCTURE 

ORNL NUCLEAR FACILITIES OPERATIONS AND MAINTENANCE 

The Committee recommends $28,000,000 for Oak Ridge National 
Laboratory [ORNL] Nuclear Facilities Operations and Maintenance 
for continued safe operations and maintenance of ORNL hot cells. 
The Department is directed to fund Research Reactor Infrastruc-
ture as part of the NEUP using Nuclear Energy Infrastructure 
funds. 

INL RESEARCH REACTOR OPERATIONS AND MAINTENANCE 

The Committee recommends $131,000,000 for Idaho National 
Laboratory [INL] Research Reactor Operations and Maintenance. 
This control point provides funding for the safe operation of the Ad-
vanced Test Reactor [ATR], a vital asset that provides research ca-
pability across the Department. The Committee is concerned that 
the Department has not evaluated the long-term costs of operating 
all of its nuclear infrastructure, including the ATR. This is espe-
cially important in light of the Department’s plan to build and op-
erate the VATR while the ATR is still operational. The cost to oper-
ate the ATR continues to grow. 

The Department is directed to contract with an FFRDC to evalu-
ate current and projected costs to adequately maintain and operate 
the Advanced Reactor over its projected timeline. The FFRDC shall 
provide a report of their findings and recommendations directly to 
the Committees on Appropriations of both Houses of Congress 
within 180 days of enactment of this act. 

INL NON-REACTOR NUCLEAR RESEARCH FACILITY OPERATIONS AND 
MAINTENANCE 

The Committee recommends $128,000,000 for INL Non-Reactor 
Nuclear Research Facility Operations and Maintenance. The Com-
mittee supports continued investment in the infrastructure at INL, 
but also recognizes that several one-time items were previously 
funded and the work is now complete, including hot cell window 
and manipulator replacements, HVAC upgrades and roof replace-
ments at the Materials and Fuels Complex. 

CONSTRUCTION 

The Committee recommends $6,000,000 for the Sample Prep 
Lab, $758,000 above the amount requested in the budget request 



103 

needed to fully fund construction work in fiscal year 2020. The 
Committee also recommends $5,000,000 for the Advanced Nuclear 
Materials Laboratory to begin the design once CD–0 is approved. 

FOSSIL ENERGY RESEARCH AND DEVELOPMENT 

Appropriations, 2019 ............................................................................. $740,000,000 
Budget estimate, 2020 ........................................................................... 562,000,000 
Committee recommendation ................................................................. 800,000,000 

The Committee recommends $800,000,000 for Fossil Energy Re-
search and Development, an increase of $238,000,000 above the 
budget request. Within available funds, the Committee rec-
ommends $64,000,000 for program direction, and does not support 
the proposal to move Fossil Energy resources to International Af-
fairs. 

Research and Development.—The Committee rejects the approach 
to only provide funds for early-stage research. Such restrictions 
would cripple innovation and development, and would reduce the 
number of energy technologies adopted in the marketplace. 

The Committee reiterates the importance of adequate Federal 
support to promote design-related work and testing for a commer-
cial scale, post-combustion carbon dioxide capture project on an ex-
isting coal-fueled generating unit as well as research, development 
and deployment of breakthrough technologies. 

The Committee encourages the Department to prioritize research 
on carbon dioxide utilization technologies, direct air capture tech-
nologies, and industrial source capture. The Committee further en-
courages the Office of Fossil Energy to collaborate with the Office 
of Energy Efficiency and Renewable Energy through the Bioenergy 
Technologies and Advanced Manufacturing Offices, the private sec-
tor, and academia to support projects that utilize carbon dioxide in 
the production of algae and other potentially marketable products. 

National Energy Technology Laboratory [NETL].—No funds may 
be used to plan, develop, implement, or pursue the consolidation or 
closure of any NETL sites. 

National Carbon Capture Center.—The Committee recommends 
funding for the National Carbon Capture Center consistent with 
the cooperative agreement and fiscal year 2019. The Committee 
continues to encourage the Department to establish university 
partnerships to support ongoing fossil energy programs, to promote 
broader research into carbon capture storage [CCS] technologies, 
and to expand its technology transfer efforts. The Department has 
previously funded several university-based CCS projects and is en-
couraged to build on an established research base to support ongo-
ing research and to address the wider implementation of CCS tech-
nologies. 

Fossil Energy Advisory Committees.—The Department is directed 
to exercise its existing authority to formally solicit input and feed-
back on program direction, research priorities, and other matters 
through the establishment of relevant advisory committees. Though 
utilized in the past, these advisory bodies have been curtailed re-
cently without formal explanation by the Department. Federal ad-
visory committees are an important tool Congress has provided the 
Department and are intended to serve as a mechanism that sup-
ports the proper investment of taxpayer funds in advancing critical 
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research and technology areas. Within 90 days of the enactment of 
this act, the Department is directed to brief the Committees on Ap-
propriations of both Houses of Congress on the status of fossil en-
ergy Federal advisory committees. For those whose charter has ex-
pired or have not met within the last fiscal year, the Department 
shall put forward a plan that outlines steps to re-engage and solicit 
input from relevant communities through the Federal advisory 
committee mechanism. This update and any accompanying efforts 
shall align with the major fossil energy research programs, and in-
clude membership representatives of the research community, in-
dustry, and other interested stakeholders. 

COAL CARBON CAPTURE STORAGE AND POWER SYSTEMS 

The Committee recommends $517,300,000 for Coal Carbon Cap-
ture Storage and Power Systems. 

The Committee further recommends that the Department con-
tinue to use programmatic funds from the Department of Energy 
Office of Fossil Energy Research and Development accounts for 
Carbon Capture and Carbon Storage to support the Accelerating 
CCS Technologies Grant initiative, and that the Department take 
steps to identify new opportunities for increased collaboration with 
international research partners. 

The Department is directed to use funds from Coal Carbon Cap-
ture Storage and Power Systems for research and development that 
utilizes either coal or natural gas based generation of electricity. 

The Committee supports the Department’s existing cooperative 
agreements to develop cost sharing partnerships to conduct basic, 
fundamental, and applied research that assist industry in devel-
oping, deploying, and commercializing efficient, low-carbon, nonpol-
luting energy technologies that could compete effectively in meeting 
requirements for clean fuels, chemical feedstocks, electricity, and 
water resources. 

The Committee supports funding for activities that promote the 
reuse of captured carbon dioxide from coal, natural gas, industrial 
facilities, and other sources for the production of fuels and other 
valuable products. The Committee further encourages the Depart-
ment to establish and pursue a comprehensive carbon sequestra-
tion and utilization effort to combine research and development ca-
pacity and expertise to solve the carbon sequestration and utiliza-
tion challenge within ten-years, with the goals of improving the ec-
onomics associated with domestic energy production, achieving 
optionality in carbon management, and further reducing carbon di-
oxide emissions. Within 180 days of enactment of this act, the De-
partment is directed to provide to the Committees on Appropria-
tions of both Houses of Congress a briefing on recommendations for 
program structures that could best support and maximize the im-
pact of expanded research, development, and demonstration efforts 
in three areas—decarbonization of the industrial sector, direct air 
capture, and carbon use. 

Carbon Capture.—Achieving low-cost carbon capture technology 
is important to facilitating economic environmental mitigation solu-
tions for the power and industrial sectors while opening up a 
broader carbon utilization economy. The Committee encourages the 
Department to focus its carbon capture research, development and 
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deployment efforts on improving the efficiency and decreasing the 
costs of carbon capture technologies, demonstrating carbon capture 
technologies for private sector-driven adoption at fossil energy 
power systems and industrial sources, and to identify how these 
technologies can be integrated within business models and oper-
ations. This includes small- and large-scale pilot testing of tech-
nologies moving through the program pipeline on both coal and 
natural gas applications, as well as on industrial sources. Within 
the funds dedicated to Carbon Capture, not less than $7,000,000 is 
for carbon capture research for natural gas power systems. The 
Committee acknowledges the economic and environmental benefits 
that could be produced by expanding the scope of carbon capture 
and carbon utilization research to a wider range of sources. Given 
the potential economic and environmental benefits, the Department 
is encouraged to expand activities to increase the capture of carbon 
dioxide from a diverse range of sources, and its subsequent use, 
reuse, and storage. Within available funds, the Committee rec-
ommends up to $4,000,000 for research and optimization of carbon 
capture technologies for use at industrial facilities, which may in-
clude developments in process equipment and chemistry, capture of 
process emissions, and systems integration. 

The Committee recommends $20,000,000 for technology research 
and development on direct air carbon capture and removal. The 
program is directed to coordinate with the Office of Science and the 
Office of Energy Efficiency and Renewable Energy to develop a co-
ordinated program, as recommended by the National Academies, 
that supports research, development, and demonstration projects to 
advance the development and commercialization of direct air cap-
ture technologies on a significant scale. 

Carbon Storage.—Within available funds for Carbon Storage, the 
Committee recommends not less than $15,000,000 for Carbon Use 
and Reuse to continue research and development activities to sup-
port valuable and innovative uses for carbon. The Committee be-
lieves the potential for carbon dioxide utilization technologies to be-
come economically viable has improved in recent years, and these 
technologies should continue to receive attention from the Office of 
Fossil Energy. 

Within Carbon Storage, the Committee recommends $55,000,000 
for Storage Infrastructure. The Committee recognizes the success-
ful work of the Regional Carbon Sequestration Partnerships 
[RCSPs] and the important role they play in supporting the re-
search and development of carbon utilization and storage. The 
Committee supports the focus on infrastructure development strat-
egies through continued efforts to develop regionally relevant busi-
ness models for implementation, expand regional geological charac-
terization to reduce technical uncertainties, collect and analyze 
data, and facilitate and inform regional monitoring permitting and 
policy challenges. The Committee directs the Department to ex-
pand the work of the RCSPs selected under fiscal year 2019 appro-
priation into multi-year, public-private programs to further accel-
erate the commercial deployment of viable capture, storage, and 
utilization technologies. The Committee recommends not less than 
$20,000,000 for the RCSP program be added to the awards from 
fiscal year 2019 and focus on infrastructure development for carbon 
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storage and transportation systems to catalyze commercial activi-
ties in carbon storage and utilization from a variety of carbon 
sources. The Committee believes regional initiative support is need-
ed to evaluate and qualify sub-regions for large-scale storage. Fur-
ther, the Committee recommends not less than $30,000,000 to con-
tinue the four-phase CarbonSAFE initiative and directs the De-
partment to solicit and select projects to support site characteriza-
tion, permitting, and construction of the regional storage com-
plexes. The Committee notes the absence of a storage infrastruc-
ture roadmap as requested in the fiscal year 2019 appropriations 
bill. Within 120 days of enactment of this act, the Department is 
directed to provide to the Committees on Appropriations of both 
Houses of Congress, a Storage Infrastructure Roadmap through 
2025. The Department is directed to work on this Roadmap in con-
sultation with the selected RCSPs to help identify the knowledge 
gaps and technology and policy developments that are needed to 
close those gaps. 

Advanced Energy Systems.—The Committee recommends up to 
$30,000,000 for the solid oxide fuel cell [SOFC] program. In Au-
gust, 2019, the Department submitted a congressionally requested 
report on the status of the SOFC program. According to this report, 
since its inception in 1995, the SOFC program has spent 
$750,000,000 culminating in two 200-plus kWe SOFC systems. One 
of these is still in testing and the other company has departed the 
U.S. market. The report notes that four other major corporations 
have left the fuel cell program. The Department is encouraged to 
work with industry in developing a rational approach to advancing 
SOFC research and development. 

The Committee encourages the Department to promote and as-
sist in the research and development of new, higher efficiency gas 
turbines used in power generation systems to allow the United 
States to upgrade and increase the reliability and resiliency of the 
Nation’s electrical grid system, to better compete against the threat 
of foreign competitors who are being subsidized by their govern-
ments, while reducing the cost of electricity and significantly low-
ering emissions. This includes awarding grants and funding con-
tract proposals from industry, small businesses, universities and 
other appropriate parties. Further, the Committee supports optimal 
funding for the Advanced Turbine program, which supports the de-
velopment of advanced, high-temperature materials including ce-
ramic matrix composites. 

The Committee supports coal and coal biomass to both liquids 
and solids activities and encourages the Department to focus on re-
search and development to improve cost and efficiency of coal-to- 
fuels technology implementation and polygeneration. 

The Committee recommends $20,000,000 for Advanced Coal 
Processing to support early-stage research and development to en-
able the conversion of coal pitch and coal to carbon fiber and other 
value-added products for alternative advanced uses of coal. The 
Committee recommends not less than $10,000,000 for utilizing coal 
as precursor for high-value added products at the Carbon Fiber 
Technology Facility. 

Crosscutting Research.—The Committee supports Advanced Ultra 
Supercritical Materials research and development to identify, test, 
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qualify, and develop a domestic supply chain capable of producing 
components from high temperature steam materials. Further, with-
in available funds, the Committee recommends $1,500,000 to accel-
erate development and deployment of wireless sensor systems for 
coal-fired power generation in order to improve generating effi-
ciency, reduce emissions, and lower maintenance costs. 

STEP.—Within available funds, the recommendation provides 
not more than $9,800,000, consistent with the original scope of 
work, to complete the necessary design and construction of the 10– 
MW pilot and conduct the necessary testing for the facility. The 
recommendation provides additional funding to be awarded for re-
search and development activities. 

National Energy Technology Laboratory [NETL] Coal Research 
and Development.—Within available funds, the Committee rec-
ommends not less than $25,000,000 for the Department to continue 
its external agency activities to develop and test advanced separa-
tion technologies and accelerate the advancement of commercially 
viable technologies for the recovery of rare earth elements and min-
erals from U.S. coal and coal byproduct sources. The Committee ex-
pects research to support pilot-scale and experimental activities for 
near-term applications. 

NATURAL GAS TECHNOLOGIES 

The Committee recommends $55,000,000 for Natural Gas Tech-
nologies. 

The Department is encouraged to issue a report, in consultation 
with the Department of Defense and the Department of Treasury, 
on the identification of potential benefits of a storage and distribu-
tion hub of ethane and other natural gas liquids to national secu-
rity, including the identification of potential risks to national and 
economic security of significant foreign ownership and control of 
United States domestic petrochemical resources; and an examina-
tion of, with respect to the proposed hub, the following: (1) types 
of additional infrastructure needed to fully optimize the potential 
national security benefits; (2) whether geopolitical diversity in 
areas to which the ethane and other natural gas liquids will be ex-
ported from the proposed hub would undermine or bolster national 
security; (3) the necessity of export limits to ensure the potential 
national security benefits; and (4) the potential benefits, with re-
spect to significant weather impacts compared to other regions, of 
locating the proposed hub in the Marcellus, Utica, and Rogersville 
shale plays. 

The Committee understands the benefits that natural gas de-
mand response could bring to the grid, including reducing energy 
costs and emissions. The Committee encourages the program and 
the Office of Electricity provide up to $10,000,000 for natural gas 
demand response pilot programs that would be developed by gas 
utilities, State public utility commissions, and local distribution 
companies. The Committee further encourages these offices to 
prioritize funding of pilots that have the potential to advance real- 
time deployment and testing of new technologies that could be used 
to monitor the effectiveness of natural gas demand response. 

Methane Hydrate Activities.—The Committee recommends 
$25,000,000 for methane hydrates. The Committee notes that the 
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budget request includes no money for actual research into the 
methods for producing methane hydrates. The Committee encour-
ages the Department to perform a long-term methane hydrate pro-
duction test in the Arctic, as proposed in the Methane Hydrate Ad-
visory Committee’s earlier recommendations (May 21, 2014) to the 
Department. Further, the Committee supports field investigations 
in the Gulf of Mexico to confirm the nature, regional context, and 
hydrocarbon system behavior of gas hydrate deposits and rec-
ommends $5,000,000 for these activities. 

Environmentally Prudent Development.—The Committee rec-
ommends $12,000,000 for the Environmentally Prudent Develop-
ment subprogram, including not less than $5,200,000 to continue 
the Risk Based Data Management System [RBDMS]. The Com-
mittee supports continued funding of RBDMS and in particular, its 
functions under FracFocus. The Committee believes FracFocus 
should maintain its autonomy and not be incorporated into any 
Federal agency. 

Emissions Mitigation from Midstream Infrastructure.—The Com-
mittee recommends $12,000,000 for the Emissions Mitigation from 
Midstream Infrastructure subprogram. The Committee rec-
ommends funds to support natural gas infrastructure research, in-
cluding advanced materials and novel sensor technologies. The De-
partment is directed to incorporate this research into its ongoing 
work in this field, so that it shall complement the Emissions Miti-
gation from Midstream Infrastructure subprogram. 

Nearly 30 percent of the total methane emissions from produc-
tion through to distribution occurs during the gathering, proc-
essing, and transmission of natural gas. Up to 70 percent of these 
emissions related to compressor packing, seals, and equipment op-
erations could be captured and recovered through re-compression 
and downstream introduction of the gas back into the delivery sys-
tem. Therefore, the Committee encourages the Department to pro-
vide funding for research and development of energy efficient tech-
nologies to mitigate emissions through capture and re-compression 
downstream into the natural gas infrastructure. 

The Committee encourages coordination with industry and U.S. 
Department of Transportation Pipeline and Hazardous Materials 
Safety Administration on methane leak detection technology devel-
opment. The Committee remains supportive of investment in smart 
pipeline sensors and controls, internal pipeline inspection and re-
pair, and composite and advanced material science technologies. 
The Committee encourages the Department to consider expanded 
use of gas pressure monitoring, both real time and hourly, in dis-
tribution systems to improve system integrity and safety. Further 
deployments of methane detection sensors closer to the consumer 
would add to overall safety. 

The Committee believes that the development, production, and 
transportation of natural gas should be done safely, without con-
tamination, and in a way that reduces fugitive methane emissions. 
These practices are essential for mitigating environmental harms 
from shale gas development and reducing water contamination. Ad-
ditionally, reduction of methane emissions has health co-benefits 
and preserves a valuable and finite resource. The Committee sup-
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ports developing advanced pipeline inspection technologies to aid in 
cleaner and safer oil and gas development. 

Emissions Quantification from Natural Gas Infrastructure.—The 
Committee recommends $6,000,000 for the Emissions Quantifica-
tion from Natural Gas Infrastructure research subprogram. 

UNCONVENTIONAL FOSSIL ENERGY TECHNOLOGIES 

The Committee recommends $46,000,000 for Unconventional Fos-
sil Energy Technologies. The Committee notes the importance of 
providing research support that will assure sustainable, reliable, 
affordable, and environmentally sound supplies of domestic uncon-
ventional fossil energy resources. 

Within available funds, the Committee recommends $20,000,000 
for research that develops improved enhanced recovery tech-
nologies. These technologies are essential to maximizing the value 
of shale oil, low permeability reservoirs, residual oil zone res-
ervoirs, fractured reservoirs, and conventional oil reservoirs, and 
should advance technologies related to wellbore integrity, artificial 
lift, well production operations, and applicability with data ana-
lytics. In continuing with prior direction, the Department shall en-
sure these funds are awarded to universities and not-for-profit re-
search organizations. Additionally, the Committee recognizes the 
need to increase investments that foster the sustainability of the 
petroleum engineering workforce. Within 180 days after the enact-
ment of this act, the Department shall provide a report to the Com-
mittees on Appropriations of both houses of Congress that outlines 
the Department’s efforts to maintain a stable petroleum engineer-
ing workforce and knowledge base, as well as future activities the 
Department can undertake to strengthen it. 

The Department is encouraged to explore research and develop-
ment for safe drilling and completion technologies that use no fresh 
water and can be deployed in horizontal wells. 

The Committee recommends not less than $19,000,000 for the 
Unconventional Field Test Sites. 

The Committee recommends not less than $4,000,000 for further 
research on multipronged approaches for characterizing the con-
stituents of and managing the cleaning of water produced during 
the extraction of oil and natural gas, of which not less $2,000,000 
is recommended to partner with research universities engaged in 
the study of characterizing, cleaning, treating, and managing pro-
duced water and who are willing to engage though public private 
partnerships with the energy industry to develop and assess com-
mercially viable technology to achieve the same. The Committee 
encourages the Department to work with the energy producing in-
dustry to identify and develop commercial-scale technologies that 
can characterize, clean and effectively treat produced water to have 
beneficial reuse. 

NATIONAL ENERGY TECHNOLOGY LABORATORY [NETL] 

The Committee recommends $52,000,000 for NETL Research and 
Operations and $65,000,000 for NETL Infrastructure. 

NETL Infrastructure.—The Committee recommends $7,000,000 
for the continued update and refresh, as well as operation and 
maintenance, of Joule through the first year of the second three- 
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year lease. Additional funds recommended include $5,000,000 for 
the design and construction of a sensitive compartmented informa-
tion facility, $12,000,000 for the Computational Science and Engi-
neering Center, and additional funds for addressing deferred main-
tenance. The Department is further directed to prioritize funds to 
provide site-wide upgrades for safety and avoid an increase in de-
ferred maintenance. 

NAVAL PETROLEUM AND OIL SHALE RESERVES 

Appropriations, 2019 ............................................................................. $10,000,000 
Budget estimate, 2020 ........................................................................... 14,000,000 
Committee recommendation ................................................................. 14,000,000 

The Committee recommends $14,000,000 for Naval Petroleum 
and Oil Shale Reserves, the same as the budget request. 

STRATEGIC PETROLEUM RESERVE 

Appropriations, 2019 ............................................................................. $235,000,000 
Budget estimate, 2020 ........................................................................... 174,000,000 
Committee recommendation ................................................................. 174,000,000 

The Committee recommends $174,000,000 for the Strategic Pe-
troleum Reserve, the same as the budget request. 

SPR PETROLEUM ACCOUNT 

Appropriations, 2019 ............................................................................. $10,000,000 
Budget estimate, 2020 ........................................................................... ¥69,000,000 
Committee recommendation ................................................................. 10,000,000 

The Committee recommends $10,000,000 for the SPR Petroleum 
Account, an increase of $79,000,000 above the budget request. 

NORTHEAST HOME HEATING OIL RESERVE 

Appropriations, 2019 ............................................................................. $10,000,000 
Budget estimate, 2020 ........................................................................... ¥90,000,000 
Committee recommendation ................................................................. 10,000,000 

The Committee recommends $10,000,000 for the Northeast Home 
Heating Oil Reserve, an increase of $100,000,000 above the budget 
request. 

ENERGY INFORMATION ADMINISTRATION 

Appropriations, 2019 ............................................................................. $125,000,000 
Budget estimate, 2020 ........................................................................... 118,000,000 
Committee recommendation ................................................................. 132,000,000 

The Committee recommends $132,000,000 for the Energy Infor-
mation Administration, an increase of $14,000,000 above the budg-
et request. 

The Committee recognizes the importance of building energy in-
formation and the opportunity for better data collection presented 
by new technologies. The Department is encouraged to upgrade the 
Commercial Buildings Energy Consumption Surveys to a real-time 
data collection system with rapid reporting of results, without com-
promising statistical validity or data security. 
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DEPARTMENT OF ENERGY 
[In thousands of dollars] 

2019 
Appropriations Budget estimate Committee 

recommendation 

Committee recommendation compared 
to— 

2019 
Appropriations Budget estimate 

ENERGY PROGRAMS 

ENERGY EFFICIENCY AND RENEWABLE ENERGY 

Sustainable Transportation: 
Vehicle technologies .................................................................................................................................................... 344,000 73,400 410,000 ∂66,000 ∂336,600 
Bioenergy technologies ................................................................................................................................................ 226,000 40,000 245,000 ∂19,000 ∂205,000 
Hydrogen and fuel cell technologies ........................................................................................................................... 120,000 44,000 160,000 ∂40,000 ∂116,000 

Subtotal, Sustainable Transportation ..................................................................................................................... 690,000 157,400 815,000 ∂125,000 ∂657,600 

Renewable Energy: 
Solar energy technologies ........................................................................................................................................... 246,500 67,000 260,000 ∂13,500 ∂193,000 
Wind energy technologies ............................................................................................................................................ 92,000 23,700 100,000 ∂8,000 ∂76,300 
Water power technologies ........................................................................................................................................... 105,000 45,000 160,000 ∂55,000 ∂115,000 
Geothermal technologies ............................................................................................................................................. 84,000 28,000 115,000 ∂31,000 ∂87,000 

Subtotal, Renewable Energy ................................................................................................................................... 527,500 163,700 635,000 ∂107,500 ∂471,300 

Energy Efficiency: 
Advanced manufacturing ............................................................................................................................................ 320,000 80,500 380,000 ∂60,000 ∂299,500 
Building technologies .................................................................................................................................................. 226,000 57,000 300,000 ∂74,000 ∂243,000 
Federal energy management program ........................................................................................................................ 30,000 8,400 45,000 ∂15,000 ∂36,600 

Weatherization and Intergovernmental Programs: 
Weatherization: 

Weatherization assistance program ................................................................................................................... 254,000 .......................... 300,000 ∂46,000 ∂300,000 
Training and technical assistance .................................................................................................................... 3,000 .......................... 3,500 ∂500 ∂3,500 

Subtotal, Weatherization ................................................................................................................................ 257,000 .......................... 303,500 ∂46,500 ∂303,500 

State Energy Program Grants .............................................................................................................................................. 55,000 .......................... 55,000 .......................... ∂55,000 

Subtotal, Weatherization and Intergovernmental Program .................................................................................... 312,000 .......................... 358,500 ∂46,500 ∂358,500 
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DEPARTMENT OF ENERGY—Continued 
[In thousands of dollars] 

2019 
Appropriations Budget estimate Committee 

recommendation 

Committee recommendation compared 
to— 

2019 
Appropriations Budget estimate 

Subtotal, Energy Efficiency ..................................................................................................................................... 888,000 145,900 1,083,500 ∂195,500 ∂937,600 

Corporate Support: 
Facilities and infrastructure: 

National Renewable Energy Laboratory [NREL] ................................................................................................. 97,000 107,000 145,500 ∂48,500 ∂38,500 
Program direction ........................................................................................................................................................ 162,500 122,000 165,000 ∂2,500 ∂43,000 
Strategic programs ...................................................................................................................................................... 14,000 .......................... 14,000 .......................... ∂14,000 

Subtotal, Corporate Support ................................................................................................................................... 273,500 229,000 324,500 ∂51,000 ∂95,500 

Subtotal, Energy efficiency and renewable energy ................................................................................................ 2,379,000 696,000 2,858,000 ∂479,000 ∂2,162,000 

Use of prior year balances ................................................................................................................................................... .......................... ¥353,000 .......................... .......................... ∂353,000 
Floor Amendments ................................................................................................................................................................ .......................... .......................... .......................... .......................... ..........................
Rescission ............................................................................................................................................................................. .......................... .......................... ¥58,000 ¥58,000 ¥58,000 

TOTAL, ENERGY EFFICIENCY AND RENEWABLE ENERGY ........................................................................................ 2,379,000 343,000 2,800,000 ∂421,000 ∂2,457,000 

CYBERSECURITY, ENERGY SECURITY, AND EMERGENCY RESPONSE 

Cybersecurity for energy delivery systems (CEDS) ............................................................................................................... 89,500 75,000 96,000 ∂6,500 ∂21,000 
Infrastructure security and energy restoration .................................................................................................................... 19,000 70,000 70,000 ∂51,000 ..........................
Program direction ................................................................................................................................................................. 11,500 11,500 13,000 ∂1,500 ∂1,500 
Floor Amendments ................................................................................................................................................................ .......................... .......................... .......................... .......................... ..........................

TOTAL, CYBERSECURITY, ENERGY SECURITY, AND EMERGENCY RESPONSE ......................................................... 120,000 156,500 179,000 ∂59,000 ∂22,500 

ELECTRICITY 

Transmission reliability ........................................................................................................................................................ 39,000 70,500 80,400 ∂41,400 ∂9,900 
Resilient distribution systems .............................................................................................................................................. 40,000 27,900 48,000 ∂8,000 ∂20,100 

Energy Storage: 
Research ...................................................................................................................................................................... 46,000 43,500 46,000 .......................... ∂2,500 
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Construction: 20–OE–100 Grid Storage Launchpad ................................................................................................... .......................... 5,000 5,000 ∂5,000 ..........................

Subtotal, Energy Storage ........................................................................................................................................ 46,000 48,500 51,000 ∂5,000 ∂2,500 

Transformer resilience and advanced components ............................................................................................................. 7,000 9,000 15,000 ∂8,000 ∂6,000 
Transmission permitting and technical assistance ............................................................................................................ 7,000 7,000 7,000 .......................... ..........................
Program direction ................................................................................................................................................................. 17,000 19,600 19,600 ∂2,600 ..........................

TOTAL, ELECTRICITY ................................................................................................................................................ 156,000 182,500 221,000 ∂65,000 ∂38,500 

NUCLEAR ENERGY 

Research and development: 
Integrated university program ..................................................................................................................................... 5,000 .......................... 5,000 .......................... ∂5,000 
STEP R&D .................................................................................................................................................................... 5,000 .......................... 5,000 .......................... ∂5,000 

Nuclear energy enabling technologies: 
Crosscutting Technology Development ........................................................................................................................ 50,000 17,400 30,000 ¥20,000 ∂12,600 
Nuclear Energy Advanced Modeling and Simulation .................................................................................................. 31,000 30,000 .......................... ¥31,000 ¥30,000 
Energy Innovation Hub for Modeling and Simulation ................................................................................................. 27,585 .......................... .......................... ¥27,585 ..........................
Joint Modeling and Simulation program ..................................................................................................................... .......................... .......................... 40,000 ∂40,000 ∂40,000 
Nuclear Science User Facilities ................................................................................................................................... 44,000 27,600 40,000 ¥4,000 ∂12,400 
Transformational Challenge Reactor ........................................................................................................................... .......................... 23,450 .......................... .......................... ¥23,450 

Subtotal, Nuclear energy enabling technologies .................................................................................................... 152,585 98,450 110,000 ¥42,585 ∂11,550 

Fuel Cycle research and development Mining and Conversion ........................................................................................... .......................... .......................... 10,000 ∂10,000 ∂10,000 
Enrichment and shipping ............................................................................................................................................ .......................... .......................... 50,000 ∂50,000 ∂50,000 
Material Recovery and Waste Form Development ....................................................................................................... 38,000 6,000 10,000 ¥28,000 ∂4,000 

Advanced Fuels Advanced Fuels .......................................................................................................................................... 125,000 36,000 .......................... ¥125,000 ¥36,000 
Accident Tolerant Fuels ............................................................................................................................................... .......................... .......................... 115,000 ∂115,000 ∂115,000 
Triso ............................................................................................................................................................................. .......................... .......................... 30,000 ∂30,000 ∂30,000 

Subtotal, Advanced Fuels ....................................................................................................................................... 125,000 36,000 145,000 ∂20,000 ∂109,000 

Laboratory support ............................................................................................................................................................... .......................... .......................... 50,000 ∂50,000 ∂50,000 
Used Nuclear Fuel Disposition ............................................................................................................................................. .......................... .......................... .......................... .......................... ..........................

Used Nuclear Fuel Disposition R&D ............................................................................................................................ 63,915 5,000 27,500 ¥36,415 ∂22,500 
Integrated Waste Management System ...................................................................................................................... 22,500 .......................... 22,500 .......................... ∂22,500 
Civil Nuclear Enrichment ............................................................................................................................................ .......................... 40,000 .......................... .......................... ¥40,000 
System Analysis and Integration ................................................................................................................................ 8,500 .......................... .......................... ¥8,500 ..........................
Materials Protection, Accounting and Control Technology ......................................................................................... 6,000 3,000 .......................... ¥6,000 ¥3,000 
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[In thousands of dollars] 

2019 
Appropriations Budget estimate Committee 

recommendation 

Committee recommendation compared 
to— 

2019 
Appropriations Budget estimate 

Subtotal, Fuel Cycle research and development .................................................................................................... 263,915 90,000 315,000 ∂51,085 ∂225,000 

Reactor concepts RD&D: 
Advanced Small Modular Reactor R&D ...................................................................................................................... 100,000 10,000 100,000 .......................... ∂90,000 
Light Water Reactor Sustainability ............................................................................................................................. 47,000 30,150 47,000 .......................... ∂16,850 

Advanced Reactor Technologies Advanced Reactor Technologies ....................................................................................... 111,500 75,000 .......................... ¥111,500 ¥75,000 
Fuel and Graphite Fuel Qualification program ........................................................................................................... .......................... .......................... .......................... .......................... ..........................
MW Scale Rx study ...................................................................................................................................................... .......................... .......................... 10,000 ∂10,000 ∂10,000 
Transformational Challenge Reactor ........................................................................................................................... .......................... .......................... 30,000 ∂30,000 ∂30,000 
Advanced Reactor Concepts Industry Awards ............................................................................................................ .......................... .......................... 22,000 ∂22,000 ∂22,000 
Versatile Advanced Test Reactor R&D ........................................................................................................................ 65,000 100,000 40,000 ¥25,000 ¥60,000 

Subtotal, Reactor concepts RD&D .......................................................................................................................... 323,500 215,150 249,000 ¥74,500 ∂33,850 

Advanced Reactors Demonstration Program Demonstration 1 ............................................................................................ .......................... .......................... 100,000 ∂100,000 ∂100,000 
Demonstration 2 .......................................................................................................................................................... .......................... .......................... 100,000 ∂100,000 ∂100,000 
Risk Reduction for Future Demonstrations ................................................................................................................. .......................... .......................... 50,000 ∂50,000 ∂50,000 
Regulatory Development .............................................................................................................................................. .......................... .......................... 40,000 ∂40,000 ∂40,000 
Advanced Reactors Safeguards .................................................................................................................................. .......................... .......................... 10,000 ∂10,000 ∂10,000 

Subtotal, Advanced Reactors Demonstration Program .......................................................................................... .......................... .......................... 300,000 ∂300,000 ∂300,000 

International nuclear energy cooperation ................................................................................................................... 3,000 .......................... .......................... ¥3,000 ..........................

Subtotal, Research and development ..................................................................................................................... 753,000 403,600 984,000 ∂231,000 ∂580,400 

Infrastructure: 
ORNL Nuclear Facilities Operations and Maintenance ............................................................................................... .......................... .......................... 28,000 ∂28,000 ∂28,000 
INL Nuclear Research Reactor Operations and Maintenance ..................................................................................... .......................... .......................... 131,000 ∂131,000 ∂131,000 
INL Non–Reactor Nuclear Research Facility Operations and Maintenance ................................................................ .......................... .......................... 128,000 ∂128,000 ∂128,000 
INL Engineering and Support Facility Operations and Maintenance ......................................................................... .......................... .......................... 8,000 ∂8,000 ∂8,000 
INL Regulatory Compliance ......................................................................................................................................... .......................... .......................... 10,000 ∂10,000 ∂10,000 
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Radiological facilities management: 
Space and defense infrastructure .............................................................................................................................. 20,000 .......................... .......................... ¥20,000 ..........................
Research reactor infrastructure .................................................................................................................................. 9,000 9,000 .......................... ¥9,000 ¥9,000 

Subtotal, Radiological facilities management ....................................................................................................... 29,000 9,000 .......................... ¥29,000 ¥9,000 

Idaho operations and infrastructure .................................................................................................................................... 288,000 204,000 .......................... ¥288,000 ¥204,000 

Construction: 
Sample Prep Lab, INL ................................................................................................................................................. 30,000 5,242 6,000 ¥24,000 ∂758 
Advanced Nuclear Materials Laboratory, ORNL .......................................................................................................... .......................... .......................... 5,000 ∂5,000 ∂5,000 

Subtotal, Construction ............................................................................................................................................ 30,000 5,242 11,000 ¥19,000 ∂5,758 

Subtotal, Idaho facilities management .................................................................................................................. 318,000 209,242 283,000 ¥35,000 ∂73,758 

Subtotal, Infrastructure .......................................................................................................................................... 347,000 218,242 316,000 ¥31,000 ∂97,758 

Idaho sitewide safeguards and security .............................................................................................................................. 146,090 137,808 137,808 ¥8,282 ..........................
Program direction ................................................................................................................................................................. 80,000 64,350 80,000 .......................... ∂15,650 
Floor Amendments ................................................................................................................................................................ .......................... .......................... .......................... .......................... ..........................

TOTAL, NUCLEAR ENERGY ....................................................................................................................................... 1,326,090 824,000 1,517,808 ∂191,718 ∂693,808 

FOSSIL ENERGY RESEARCH AND DEVELOPMENT 

Coal CCS and Power Systems: 
Carbon Capture ........................................................................................................................................................... 100,671 39,800 113,000 ∂12,329 ∂73,200 
Carbon Storage ............................................................................................................................................................ 98,096 29,000 103,000 ∂4,904 ∂74,000 
Advanced Energy Systems ........................................................................................................................................... 129,683 185,300 139,000 ∂9,317 ¥46,300 
Cross Cutting Research .............................................................................................................................................. 56,350 72,825 64,300 ∂7,950 ¥8,525 
NETL Coal Research and Development ....................................................................................................................... 54,000 60,500 67,000 ∂13,000 ∂6,500 
STEP (Supercritical CO2) ............................................................................................................................................. 22,430 .......................... 14,000 ¥8,430 ∂14,000 
Transformational Coal Pilots ....................................................................................................................................... 25,000 .......................... 17,000 ¥8,000 ∂17,000 

Subtotal, Coal CCS and Power Systems ................................................................................................................ 486,230 387,425 517,300 ∂31,070 ∂129,875 

Natural Gas Technologies: 
Research ...................................................................................................................................................................... 51,000 10,730 55,000 ∂4,000 ∂44,270 

Unconventional fossil energy technologies from petroleum—oil technologies ................................................................... 46,000 19,000 46,000 .......................... ∂27,000 
Program direction ................................................................................................................................................................. 61,070 61,045 64,000 ∂2,930 ∂2,955 
Special recruitment programs .............................................................................................................................................. 700 700 700 .......................... ..........................
NETL Research and Operations ............................................................................................................................................ 50,000 40,000 52,000 ∂2,000 ∂12,000 
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DEPARTMENT OF ENERGY—Continued 
[In thousands of dollars] 

2019 
Appropriations Budget estimate Committee 

recommendation 

Committee recommendation compared 
to— 

2019 
Appropriations Budget estimate 

NETL Infrastructure .............................................................................................................................................................. 45,000 43,100 65,000 ∂20,000 ∂21,900 
Floor Amendments ................................................................................................................................................................ .......................... .......................... .......................... .......................... ..........................

TOTAL, FOSSIL ENERGY RESEARCH AND DEVELOPMENT ........................................................................................ 740,000 562,000 800,000 ∂60,000 ∂238,000 

NAVAL PETROLEUM AND OIL SHALE RESERVES ................................................................................................................... 10,000 14,000 14,000 ∂4,000 ..........................

STRATEGIC PETROLEUM RESERVE 

STRATEGIC PETROLEUM RESERVE ........................................................................................................................................ 235,000 174,000 174,000 ¥61,000 ..........................
Sale of crude oil ................................................................................................................................................................... ¥300,000 ¥450,000 ¥450,000 ¥150,000 ..........................
Use of sale proceeds ............................................................................................................................................................ 300,000 450,000 450,000 ∂150,000 ..........................

TOTAL, STRATEGIC PETROLEUM RESERVE .............................................................................................................. 235,000 174,000 174,000 ¥61,000 ..........................

SPR PETROLEUM ACCOUNT 

SPR Petroleum Account ........................................................................................................................................................ 10,000 .......................... 10,000 .......................... ∂10,000 
Sale of NGSR refined petroleum product ............................................................................................................................. .......................... ¥96,000 .......................... .......................... ∂96,000 
Use of NGSR refined petroleum product sale proceeds ...................................................................................................... .......................... 27,000 .......................... .......................... ¥27,000 

TOTAL, SPR PETROLEUM ACCOUNT ......................................................................................................................... 10,000 ¥69,000 10,000 .......................... ∂79,000 

NORTHEAST HOME HEATING OIL RESERVE 

NORTHEAST HOME HEATING OIL RESERVE ........................................................................................................................... 10,000 .......................... 10,000 .......................... ∂10,000 
Sale of Northeast Home Heating Oil Reserves .................................................................................................................... .......................... ¥90,000 .......................... .......................... ∂90,000 

TOTAL, NORTHEAST HOME HEATING OIL RESERVE ................................................................................................. 10,000 ¥90,000 10,000 .......................... ∂100,000 

ENERGY INFORMATION ADMINISTRATION .............................................................................................................................. 125,000 118,000 132,000 ∂7,000 ∂14,000 
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