
RESEARCH AND DEVELOPMENT POLICY 

The Department is directed to maintain a diverse portfolio of early-, mid-, and late-stage research, 

development, and market transformation activities in each applied energy research and development 

program office. The Department is further directed to fully execute the funds appropriated in a timely 

manner and to keep the Committees on Appropriations of both Houses of Congress apprised of progress in 

implementing funded programs, projects, and activities. 

CROSSCUTTING INITIATIVES 

The agreement provides no direction with respect to funding amounts for Crosscutting Initiatives 

except as explicitly included in this statement. 

Grid Modernization.- The agreement strongly recommends that the Grid Modernization 

Initiative (GMI) include efforts to develop regional predictive models of weather-caused power outages in 

its next Grid Modernization Lab Call and Multi-Year Program Plan to address this pressing need. 

Energy Storage. -The Department is directed to submit to the Committees on Appropriations of 

both Houses of Congress not later than 180 days after enactment of this Act and make publicly available a 

crosscutting research and development roadmap and implementation plan to illustrate the Energy Storage 

Grand Challenge's goals through 2030. The roadmap shall be focused on reducing costs and improving the 

performance of a diverse set of grid-scale storage technologies to meet industry needs, improve reliability 

and environmental performance of the electricity grid, and reduce greenhouse gas emissions. The roadmap 

shall include a focus on the technical, regulatory, and market issues necessary to achieve technology goals, 

and the implementation plan shall include a breakdown of the roles and responsibilities of each 

participating program office to ensure coordination among EERE, OE, FE, NE, and the Office of Science. 

Additionally, the roadmap and implementation plan shall include long-duration energy storage in all its 

forms, including chemical, electrochemical, thermal, and mechanical, as a critical enabler of high volumes 

ofrenewables on the grid. The Department is directed to provide quarterly briefings to the Committees on 

the Energy Storage Grand Challenge efforts, starting not later than 90 days after enactment of this Act. The 

Department is directed to coordinate efforts among various existing Department programs to maximize 

efficiency of funds and expand vital research. 

Critical Minerals.-With respect to the newly established Critical Minerals Initiative, the 

Department is directed to brief the Committees on Appropriations of both Houses of Congress not later 

than 90 days after enactment of this Act on the funding profiles, portfolio of funding opportunities, 

programmatic investments, and roles and responsibilities of each participating program office. 
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Plastics Innovation Challenge and Revolutionizing Polymer Upcycling.-The Department is 

directed to provide to the Committees on Appropriations of both Houses of Congress a report that describes 

a coordinated research plan for activities within EERE, the Office of Science, and any other relevant 

program office. The research plan shall include the roles and responsibilities for each program office. The 

report shall be provided not later than 90 days after enactment of this Act and prior to any funds being 

obligated for these purposes. 

Integrated Energy Systems.-The Department is directed to submit to the Committees on 

Appropriations ofboth Houses of Congress not later than 90 days after enactment of this Act a report that 

details a potential research agenda of integrated energy systems activities, including estimated funding 

levels for those activities and the roles and responsibilities of each participating program office. The 

Department is directed to coordinate all integrated energy systems activities across FE, NE, EERE, and any 

other relevant program office. 

Emissions Reductions.-The Department is directed to take into consideration the projected 

reductions in greenhouse gas emissions when selecting activities and projects for funding within EERE, 

NE,andFE. 

Arctic Energy Qffece.-The agreement supports the promotion ofresearch, development, and 

deployment of electric power technology that is cost-effective and well-suited to meet the needs of rural 

and remote regions of the United States, especially where permafrost is present or located nearby. The 

Department is directed to continue the renewed focus on the Arctic region, and as a crosscutting activity, 

use the Arctic Energy Office as a centralized area to support the use of energy resources, but also 

innovative activities, including microgrids and integrated energy systems. 

Researching effects of Per- and polyjluoroalkyl substances [PF AS].-The agreement recognizes 

the potential impacts of PFAS contamination in humans and that supercomputers are critical in this field of 

research. Therefore, the agreement urges the Department, in coordination with the Environmental 

Protection Agency and the National Institute of Environmental Health Sciences Superfund Research 

Program, to use supercomputers to study the computational toxicology of PF AS. 

DISLOCATED COAL MINERS ASSISTANCE 

The Secretary is directed to coordinate with the Secretary of Labor to ensure dislocated coal 

miners receive re-employment services they are currently eligible for under the Workforce Innovation and 

Opportunity Act Programs. 
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ENERGY PROGRAMS 

ENERGY EFFICIENCY AND RENEWABLE ENERGY 

(INCLUDING RESCISSION OF FUNDS) 

The agreement provides $2,864,000,293 for Energy Efficiency and Renewable Energy. The 

agreement also includes a rescission of$2,240,293 of unused, previously appropriated funds, for a net 

appropriation of $2,861,760,000. Direction related to Department-wide crosscutting initiatives is provided 

under the heading "Crosscutting Initiative" in the front matter of"Department of Energy." 

Congressional Direction.-The Department is directed to give priority to stewarding the assets 

and optimizing the operations ofEERE-designated user facilities across the Department's complex. In 

future budget requests, the Department is directed to demonstrate a commitment to operations and 

maintenance of facilities that support the Department's critical missions. 

Research and Development Policy.-The Department is reminded that the research and 

development (R&D) policy contained in the front matter of Title III of this report specifically applies to 

each program within EERE. The Department shall provide the Committees on Appropriations of both 

Houses of Congress with the specific breakdowns for R&D stages for both funds that are allocated 

according to this report and any funds that are not allocated by this report for each program. 

Renewable Energy Grid Integration.-To facilitate the oversight of grid integration activities, the 

agreement provides $40,000,000 to be provided from across the Solar Energy, Wind Energy, Water Power, 

and Geothermal Technologies programs. Further, within available funds, the agreement provides 

$10,000,000 for development and demonstration ofan "energyshed" management system that addresses a 

discrete geographic area in which renewable sources currently provide a large portion of electric energy 

needs, where grid capacity constraints result in curtailment of renewable generation, and with very 

substantial existing deployment of interactive smart meters. The "energysheds" design should achieve a 

high level of integration resilience and reliability among all energy uses, including both on-demand and 

long-time energy scales, transmission and distribution of electricity. 

Cybersecurity.-Within funds recommended for EERE, not less than $20,000,000 is provided to 

bring cybersecurity into early-stage technology research and development so that it is built into new 

technology. 

North American Energy Research.-Within available funds, the agreement provides $10,000,000 

for a consortium of universities in the United States that has established agreements with universities in 

Canada and Mexico to conduct research on a broad array of energy sources and topics. 

64 



Clean Energy Workforce Development.-EERE programs are encouraged to allocate funding 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, with an emphasis 

on training programs focused on building retrofit and the construction industry. The Department is 

encouraged to continue to work with two-year, community and technical colleges, labor, and non

governmental and industry consortia to pursue job training programs, including programs focused on 

displaced fossil fuel workers, that lead to an industry-recognized credential in the energy workforce. 

Energy Star.-The Department is directed to continue ongoing Energy Star activities in their 

current form. The Department is reminded that Public Law l l 5-l 4 l directed a report 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. This report has not been received, and the Department 

has not provided a sufficient update on why the report is delayed. The Department shall provide a briefing 

to the Committees on Appropriations of both Houses of Congress not later than 30 days after enactment of 

this Act on the status of the report and is directed to subsequently provide the report. 

Reduced Emissions Study. -The Department is directed to conduct a study evaluating potential 

pathways to reducing emissions from the home and small commercial heating and cooling sector through 

the use of advanced biofuels and biofuels blends, geothermal district heating and cooling system, electric 

heat pumps and low-emission refrigerants. The Department is directed to provide this report to the 

Committees on Appropriations of both Houses of Congress not later than one year after the enactment of 

this Act. 

Zero Emissions Energy Credit.-The fiscal year 2018, 2019, and 2020 Acts required the 

Department to produce a report to evaluate the effects of a Zero Emissions Energy Credit. The Department 

is directed to provide this report to the Committees on Appropriations of both Houses of Congress not later 

than 15 days after the enactment of this Act. 

SUSI AINABLE TRANSPORTATION 

Vehicle Technologies.-Within available funds, the agreement includes not less than 

$175,000,000 for Battery and Electrification Technologies, not less than $70,000,000 for Advanced Engine 

and Fuel Technologies, not less than $40,000,000 for Materials Technologies, and $66,300,000 for 

Outreach, Deployment, and Analysis. The agreement provides 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. Furthermore, the agreement includes not less than $7,000,000 for operations 

and maintenance of the National Transportation Research Center, including not less than $2,000,000 for 

early-stage industry technical collaborations; $20,000,000 to launch the SuperTruck III program to further 

improve the energy and freight efficiency of heavy and medium duty long- and regional-haul vehicles; and 

$2,500,000 for EcoCAR 4. 
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Within available funds for Advanced Engine and Fuel Technologies, $12,500,000 is provided for 

the Co-Optimization of Engine and Fuels Multi-Laboratory Consortium. 

Within available funds for Materials Technology, $35,000,000 is provided for early-stage research 

on metals and research on carbon fiber-reinforced composites at the Carbon Fiber Technology Facility. 

Within available funds for Outreach, Deployment, and Analysis, the agreement provides 

$40,000,000 for deployment through the Clean Cities Program. The Department is encouraged to foster 

broader adoption of clean vehicles and installation of supporting infrastructure. The Department is 

encouraged to explore ways in which the Clean Cities Program can leverage funding to provide greater 

support for electrification efforts. Within Outreach, Deployment, and Analysis, but outside of the Clean 

Cities Program, $20,000,000 is for up to five competitive grant awards to develop Electric Vehicle 

Community Partner Projects. Further, the Department is directed to submit to the Committees on 

Appropriations of both Houses of Congress not later than 180 days after the enactment of this Act a plan 

for establishing and implementing a Clean School Bus Grant Program. The plan shall prioritize awards of 

funds to school districts serving disadvantaged communities and those that are located in air quality non

attainment areas and include options for contracting, schedule, and funding that extend resources to the 

greatest number of school districts and students. Further, the Department is encouraged to collaborate with 

the Department of Transportation and the U.S. Environmental Protection Agency. 

The agreement provides $10,000,000 to continue to support improving the energy efficiency of 

commercial off-road vehicles, of which up to $5,000,000 is for fluid power systems. The funds shall be 

awarded through a competitive solicitation in which university and industry teams are eligible to apply. The 

agreement further provides $15,000,000 to address technical barriers to the increased use of natural gas 

vehicles for medium- and heavy-duty on-road natural gas engine research and development, including 

energy efficiency improvements, emission after-treatment technologies, fuel system enhancements, and 

new engine development, natural gas storage natural gas engines, and fueling infrastructure optimizations. 

In Public Law 115-244, the Department was directed to undertake a study on natural gas vehicle 

deployment in on- and off-road transportation, which has not yet been provided. The Department is 

directed to provide an update on the status of this study and subsequently provide this study. 

The agreement further provides $5,000,000 for research on direct injection, engine technology, 

and the use of dimethyl ether as fuel, and encourages continued research and development as appropriate in 

advanced combustion and vehicle engine technology efficiency in propane engines used for light and 

medium-duty applications. 

Within available funds, $5,000,000 is provided to support research and development on two

stroke opposed piston engines to be conducted by industry-led teams. The agreement provides $10,000,000 

for section 131 of the 2007 Energy Independence and Security Act for transportation electrification. 
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The Department is directed to conduct a study on how to increase the reuse, recycling, and 

manufacturing of electric vehicle batteries in the United States. The Department is directed to provide this 

study to the Committees on Appropriations of both Houses of Congress not later than 180 days after the 

enactment of this Act. 

The Department is encouraged to continue outreach and deployment activities of renewable 

natural gas and natural gas-powered vehicles. 

The Department is encouraged to continue efforts to improve cost, performance, and charging 

time of plug in vehicles. The Department is directed to provide to the Committees on Appropriations of 

both Houses of Congress not later than 270 days after the enactment of this Act a report with 

recommendations to enhance domestic manufacturing battery technologies to include recommendations on 

reducing the size of vehicle batteries and reducing the use of cobalt. 

The agreement recognizes the need for clarity regarding the availability, affordability, and 

reliability of direct current fast chargers for electric vehicles. The Department is directed to provide to the 

Committees on Appropriations of both Houses of Congress not later than 180 days after the enactment of 

this Act a report on the technologies and calculation methods that meet the tentative code for EV charger 

metering and testing published in the National Institute of Standards and Technology Handbook 44, Section 

3.40. 

The Department is encouraged to continue the Programs for Energy Efficient Mobility Systems, 

Batteries, Charging, & Electric Vehicles, and Technology Integration. These investments, which include 

initiatives in SMART Mobility and Big Data Solutions for Mobility, are critical to expanding U.S. energy 

security, economic vitality, and quality of life. Therefore, the agreement supports continued funding for 

research that allows the U.S. to continue its leadership in advancing state-of-the-art transportation systems 

science and technology. The Department is encouraged to conduct early stage research to lower the cost of 

batteries for electric vehicles, including research on extreme fast charging. 

With an abundant source oflow-cost domestic natural gas, 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. 

Bioenergy Technology.-Within available funds, the agreement provides not less than 

$40,000,000 for Feedstock Technologies, not less than $40,000,000 for Advanced Algal Systems, 

$110,000,000 for Conversion Technologies, $50,000,000 for System Development and Integration, and 

$9,500,000 for Data, Modeling, and Analysis. The Department is directed to recognize all commercially 

available feedstock in their research projects. 

Within funds for Feedstock Technologies, $5,000,000 is provided for upgrades at the Biomass 

Feedstock National User Facility. 
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Within available funds for Advanced Algal Systems, $10,000,000 is provided to continue research 

and development activities to support carbon dioxide capture from the atmosphere into highly alkaline 

solutions using algae-to-energy technologies. The Department is directed to continue collaboration with the 

Office of Science and the Office of Fossil Energy in this area. 

Within available funds for Conversion Technologies, $20,000,000 is provided to continue 

activities of the Agile Biology Foundry. The Department is directed to continue efforts to make full and 

innovative use of biomass, municipally derived biosolids, and other carbon already available and impacting 

the environment, such as municipal solid waste, plastics, and livestock waste. The agreement provides 

$5,000,000 to demonstrate the use of and improve the efficiency of community-scale digesters. 

Within available funds for System Development and Integration, $37,500,000 is provided to 

support the multiyear strategy for pre-pilot, and demonstration projects 

Within available funds, not less than $12,500,000 is recommended for the Co-Optimization of 

Engine and Fuels Multi-Laboratory Consortium. 

Within available funds, $5,000,000 is provided to develop and test new domestic manufactured 

low-emission, high efficiency, residential wood heaters, and $10,000,000 is provided to perform research 

and development to advance the deployment of conversion processes to advance the supply of renewable 

natural gas as a clean fuel option. 

The agreement reiterates House direction regarding continued research on carbon storage in forest 

lands. 

The Department is encouraged to focus on defining and meeting technical targets that reduce cost 

of sustainable aviation fuels through the conversion of low-cost waste carbon as feedstocks. These efforts 

should consider relevant global supply chains and should be coordinated with other Federal agencies, the 

aviation industry, national laboratories, and universities. 

Hydrogen and Fuel Cell Technologies.-Within available funds, the agreement provides 

$25,000,000 for Fuel Cell Technologies, $70,000,000 for Hydrogen Technologies, and $35,000,000 for 

Systems Development and Integration. The agreement recommends not less than $45,000,000 for 

technologies to advance hydrogen use for heavy-duty transportation and industrial applications. 

Within available funds for Systems Development and Integration, the agreement provides 

$3,000,000 for manufacturing research and development; up to $10,000,000 for manufacturing research 

development with a focus on fuel cell stack manufacturing cost reduction; $7,000,000 for industry-led 

efforts to demonstrate a hydrogen-focused integrated renewable energy production, storage, transportation 

fuel distribution and retailing system, and fuel cell system development; and $3,000,000 for research on in

situ metro logy for process control systems for manufacturing of key hydrogen system components. The 

Department is encouraged to engage with industry on codes and standards for developing fuel cell and 

hydrogen markets such as heavy-duty trucks. The Department is also encouraged to continue coordination 

between U.S. and international standard bodies to ensure there is one set of open (non-proprietary) global 

standards for fuel cell and hydrogen technologies. 

68 



Within available funds. $15,000,000 is provided for high temperature electrolysis research and 

development and to cost share the Office of Nuclear Energy hydrogen demonstration activities. 

The provides not less than $80,000,000 for these H2@Scale activities. 

The Department shall continue research on 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 activities that reduce the use of platinum group metals, provide improvements in 

electrodes and membranes and balance-of-plant components and systems. 

The Department is encouraged to conduct regular consultation with industry to avoid duplication 

of private-sector activities and ensure retention of fuel cell technology and systems development in the 

United States. 

The Secretary is encouraged to work with the Department of Transportation and industry on 

coordinating efforts to deploy hydrogen fueling infrastructure. 

RENEWABLE ENERGY 

Solar Energy.-The agreement provides not less than $60,000,000 for Concentrating Solar Power, 

not less than $72,000,000 for Photovoltaic Technologies, $46,500,000 for Systems Integration, 

$35,000,000 for Balance of Systems Soft Cost Reduction, and not less than $60,000,000 for Manufacturing 

and Competitiveness. 

Within available funds for Concentrating Solar Power, $5,000,000 is provided for a demonstration 

on advanced thermal desalination technologies. 

Within available funds for Balance of Systems Soft Costs, $5,000,000 is for the National 

Community Solar Partnership program. The Department is directed to align the National Community Solar 

Partnership Program with other existing federal programs that serve low-income communities. The 

Department is further directed to provide technical assistance to states and local and tribal governments for 

projects to increase community solar, including assistance in the development of new and innovative 

financial and business models that leverage competition in the marketplace in order to serve community 

solar, and to use national laboratories to collect and disseminate data that assists private entities in the 

financing of, subscription to, and operation of community solar projects. 

Within available funds for Manufacturing and Competitiveness the agreement provides 

$20,000,000 for research and development focused on perovskites, including inherently scalable production 

methods, such as solution processing, roll-to-roll manufacturing, the science of inherent material stability, 

and ultra-high efficiency through tandem manufacturing. Additionally, the agreement provides $20,000,000 

for research and development focused on cadmium telluride based solar cell technologies. The Department 

is directed to provide a briefing to the Committees on Appropriations of both Houses of Congress not later 

than 120 days after the enactment of this Act on its efforts to work cooperatively with industry, university, 

and laboratory partners and efforts to develop strategies and technologies to support the continued 

evolution and success of cadmium telluride based solar cell technologies. The briefing shall include an 
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outline of a research roadmap to demonstrate how this domestic industry can remain competitive globally 

while ensuring that cadmium telluride is produced as part of a robust American supply chain and include 

how funds provided in fiscal year 2020 were used for cadmium telluride technologies. 

Within available funds, the agreement provides $1,500,000 for competitively selected projects 

focused on floating solar powered aeration systems. 

In coordination with the Offices of Solar Energy Technologies, Strategic Program, Wind Energy 

Technologies, and Electricity, the Department is directed to provide to the Committees on Appropriations 

of both Houses of Congress not later than 240 days after the enactment of this Act a report exploring the 

impact of alternative rate design options in scenarios with high penetrations of variable renewable energy. 

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 regulatory analysis and new techno-economic tools and methodologies for distributed energy 

resources. 

The Department is encouraged to continue work to improve co-siting of solar photovoltaics with 

ecosystem restoration activities and to reduce the environmental impact of solar photovoltaics. 

The Department is encouraged to develop programs that support a skilled, robust, and diverse 

solar energy workforce, including indirect solar workers in jobs related to fmancing and permitting. 

The Department is encouraged to continue research and development of solar power technologies 

and the potential for expansion across the rural landscape. Programs such as the Community Solar Power 

Choice Program may offer pathways to achieve both greater energy independence and support for rural 

communities. Therefore, further research is required to determine best methods to improve generation and 

access to markets through transmission and distribution while incentivizing landowner economic 

participation. In addition, the Department is encouraged to consult with the Department of Agriculture to 

examine opportunities for collaboration toward this shared objective. 

Wind Energy.-The agreement provides $31,800,000 for Land-Based Wind, $63,200,000 for Off

Shore Wind, $10,000,000 for Distributed Wind, and $5,000,000 for Grid Integration and Analysis. 

Within available funds, the agreement includes $1,000,000 for the Wind for Schools Program, and 

$15,000,000 to continue work on the next generation, high-efficiency lightweight turbine generators. 

The Department is directed to support the advancement of innovative technologies for offshore 

wind development including freshwater, deep water, shallow water, and transitional depth installations. 

Further, the agreement recommends 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 research and development that will enable these technologies to compete in 

the marketplace without the need for subsidies, and on activities that will accelerate fundamental offshore 

specific research and development such as those that target technology and deployment challenges unique 

to U.S. waters. 
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The Department is directed to provide to the Committees on Appropriations of both Houses of 

Congress not later than 180 days after the enactment of this Act a report that outlines regional and national 

strategies to accelerate and maximize the effectiveness, reliability, and sustainability ofU.S offshore wind 

deployment and operation with partners from institutions of higher education, research institutions, national 

laboratories, the private sector, and state and local governments. The study shall address the need for 

expanded work in this area to potentially include an additional offshore wind consortium. 

In addition, the Department is directed to support innovative offshore wind demonstration projects 

to optimize their development, design, construction methods, testing plans, and economic value 

proposition. The agreement recommends not less than $10,000,000 to support additional project 

development and pre-construction activities for offshore wind demonstration projects to help ensure 

success. 

The Department is directed to give priority to stewarding the assets and optimizing the operations 

of the Department-owned wind energy research and development facilities. Within available funds, the 

agreement recommends not less than $30,000,000 for the National Wind Technology Center and not less 

than $5,000,000 for research and operations of the Integrated Energy System at Scale. 

The Department is encouraged to prioritize distributed 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 distributed wind. 

Research using high-performance computing, modeling and simulation, including improved 

models can be used to understand atmospheric and wind power plant flow physics, and reliability and grid 

integration efforts. 

Water Power.-The agreement provides $109,000,000 for Marine and Hydrokinetic Technologies 

and not less than $41,000,000 for Hydropower Technologies. The agreement supports research and 

development, testing, and partnership activities for the Powering the Blue Economy Initiative and provides 

not less than $24,000,000 for these activities. The Department is directed to use existing core capabilities 

within its national laboratories to execute this work, in partnership with universities and industry. The 

Department is encouraged to use existing authorities to waive cost share for small businesses and maximize 

competitively awarded solicitations for industry-led research and development initiatives and project 

deployment. The Committee recognizes the challenges of decarbonizing remote communities and the 

maritime sector. The Department is encouraged to focus on activities addressing the integration of clean 

energy systems for remote communities and port electrification, including the demonstration of marine, 

distributed wind, solar, energy storage, improved microgrids, and local production of zero-carbon fuels. 
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Within funding for marine and hydrokinetic technologies, $60,000,000 is for a balanced portfolio 

of competitive solicitations to support industry- and university-led research, development, demonstrations 

and commercialization of wave and current (ocean, river, tidal) systems and component technologies to 

increase energy capture, reliability, survivability, and integration into local or regional grids for lower costs 

and to assess and monitor environmental effects. The Department is encouraged to consider the need to 

create a pipeline of well-trained students when determining competitive solicitations. 

The agreement recommends not more than $10,000,000 is for the Testing Expertise and Access 

for Marine Energy Research Program and related infrastructure investments. 

Within available funds, up to $ I 0,000,000 is provided to address infrastructure needs at marine 

energy technology testing sites. The Department is directed to continue its coordination with the U.S. Navy 

on marine energy technology development for national security applications at the Wave Energy Test Site 

and other locations. 

The agreement provides up to $5,000,000 to continue operations at the Atlantic Marine Energy 

Center. 

The agreement provides not less than $15,000,000 for hydropower and pumped storage 

modernization initiatives, including technologies, models, and analytical capabilities to support integration 

of intermittent generation, increase grid resilience and reliability, and improve access to electricity in 

remote communities or those with inadequate service. Within available funds, $3,000,000 is provided to 

identify opportunities for improvements in hydropower infrastructure, operations, and methods of 

deployment to provide benefits to other managed water systems, such as irrigation and municipal water 

supply. 

Within available funds, the agreement provides $5,000,000 for small hydropower technology 

innovation, testing, and initiatives. The agreement also recommends funding for new data collection and 

analysis to improve operations and maintenance by better understanding the impacts of changing operations 

on equipment failure rates, reduced availability and costs, including long-term and short-term inflow 

modeling work. 

Within available funds, $1,500,000 is provided to accelerate development and demonstration of 

environmental mitigation technologies to address dissolved oxygen, water quality and fish passage, 

including for invasive species management. 

Within available funds, $5,000,000 is provided for the environmental analyses and engineering of 

potential run-of-river hydrokinetic facilities at two sites with high electricity costs and diesel use, as 

determined by the Department. Funding may be used for such related field work, engineering, and analysis 

necessary for a future Federal Energy Regulatory Commission License. 
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The Department is encouraged to continue science and modeling efforts to advance hydroelectric 

turbine design to increase energy production while reducing environmental impacts, including field data 

collection and improvements to fish tagging technology. 

Geothermal Technologies.-The agreement provides not less than $64,000,000 for Enhanced 

Geothennal Systems, $20,000,000 for Hydrothennal Resources, $15,000,000 for Low Temperature and 

Coproduced Resources, and $6,000,000 for Data, Modeling, and Analysis. The agreement provides 

$10,000,000 for the Wells of Opportunity Program. 

Within available funds, $10,000,000 is provided to fund at least one demonstration project in an 

area with no obvious surface expression. The Department is further directed to fund at least one 

demonstration of geothennal technologies for innovative distribution of heat through ground-source heating 

and cooling of district heating. 

ENERGY EFFICIENCY 

Advanced Mantifacturing.-The agreement provides $25,000,000 for the Energy-Water 

Desalination Hub, $25,000,000 for the Critical Materials Institute, and $25,000,000 for the Manufacturing 

Demonstration Facility (MDF) and the Carbon Fiber Technology Facility. Within available funds for MDF, 

$5,000,000 is provided for the development of processes for hybrid materials solutions with prescribed 

microstructural and mechanical properties to enable precise property profiles for born qualified and 

certified components. Funding is necessary to improve and increase activities at all levels of the critical 

materials supply chain, including technologies for mining and metallurgy. Furthennore, water and energy 

are critical resources that are inextricably linked, and that understanding the interdependencies and 

vulnerabilities is increasingly critical for the Department's mission. 

The Committee provides $28,000,000 for the Clean Energy Manufacturing Innovation Institutes 

( CEMI). Within available funds, the agreement provides $14,000,000 for the fmal year of funding for the 

recently awarded Cybersecurity in Energy Efficient Manufacturing Institute. Furthermore, within available 

funds, $14,000,000 is provided to create one new institute. CEMis are integral to the growth and security of 

the Nation's manufacturing base and the REMADE Institute, specifically its five distinct research areas. 

However, the agreement objects to the Department's attempts to change originally agreed upon and 

awarded areas of CEMI focus. The Department shall not require a CEMI, like REMADE, to spend 

appropriated funds without a specific timeframe that does not best support ongoing research and 

development. To that end, of amounts previously appropriated, not more than $15,000,000 of awarded 

funds in the fourth round of solicitations shall be committed to the Plastics Innovation Challenge. The 

Department is directed to provide a briefing to the Committees on Appropriations of both Houses of 

Congress not later than 60 days after the enactment of this Act on its efforts to support ongoing projects at 

CEMls. 

73 



The agreement provides not less than $5,000,000 for improvements in the steel industry. 

The agreement provides $20,000,000 for process-informed science, design, and engineering 

materials and devices in harsh environments, including nuclear environments, and $10,000,000 for 

dynamic catalyst science coupled with data analytics. 

The agreement provides $45,000,000 for Industrial Technical Assistance. Within this amount, the 

agreement provides $12,000,000 for Combined Heat and Power (CHP) Technical Assistance Partnerships 

(TAPs), including $5,000,000 for the TAPs and $7,000,000 for CHP activities; $12,000,000 for 32 

Industrial Assessment Centers (IACs); and $5,000,000 for wastewater treatment technical assistance. The 

Department is encouraged to expand on the technical assistance provided by the IACs to address these 

needs, including by equipping the directors of the IACs with the training and tools necessary to provide 

technical assistance on energy savings to these facilities. 

The agreement provides $20,000,000 for research and development on technologies to achieve 

energy efficiency of water and wastewater treatment plants as provided in the House report. 

Within available funds, $10,000,000 is provided for the development of advanced tooling for 

lightweight automotive components to lead the transition to electric vehicle and mobility solutions to meet 

the national urgency for market adoption. This funding shall also support activities to carry out industry 

outreach to identify and report on the breadth of need and potential applicants for such grants. 

Within available funds, the agreement provides not less than $10,000,000 for continued work on 

battery manufacturing research and development that includes strong end user participation. 

The agreement provides up to $10,000,000 for the issuance of a competitive solicitation for 

university or industry-led teams to improve the efficiency of industrial drying processes and foster new and 

innovative drying technologies. 

The agreement provides $4,000,000 for additive manufacturing work on large wind blades that 

will allow for rapid prototyping, tooling, fabrication, and testing. Further, $7,000,000 is provided for 

additive manufacturing of wind turbine components and $18,000,000 is provided for advanced wind 

turbine blade manufacturing research including additive composite tip technology, automation, and 

sustainability. Within available funds, the agreement provides $5,000,000 for the development of 

thermoplastic resin systems research for wind turbine manufacturing. 

The agreement provides $5,000,000 to continue to develop and industrialize a low-cost polymer 

infiltration process for the fabrication of silicon carbide components. The agreement recognizes the 

Department's expertise in developing materials and processes for very high temperature applications. 

Silicon carbide ceramic matrix composites are a proven, capable material for high temperature applications. 
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The agreement provides not less than $5,000,000 to apply the Office of Science's leadership 

computing facility expertise in machine learning to increase efficiencies in large scale, high rate, 

aerostructures manufacturing. The Department is encouraged to leverage best practices from large-scale, 

high-rate commercial composite aerostructure manufacturing. 

Within available funds, the Committee recommends not less than $ I 0,000,000 to support research, 

development, and demonstration projects to advance the development and commercialization of direct air 

capture technologies. The program is directed to continue collaboration with the Office of Science and the 

Office of Fossil Energy in this area. 

The agreement provides $5,000,000 for continued work on the development of aluminum alloy. 

The Department is directed to further foster the partnership between the national laboratories 

universities, and industry to use bio-based thennoplastics composites, such as micro-and nanocellulosic 

materials, and large-area 3-D printing to overcome challenges to the cost and deployment of building, 

transportation, and energy technologies. The agreement provides $20,000,000 to continue the development 

of additive manufacturing involving nanocellulosic 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 leverage expertise and capabilities for large-scale additive manufacturing 

through partnerships between universities and the MDF. 

The agreement provides $10,000,000 for district heating, within which the Department shall make 

grants to support capital construction costs of demonstration projects that deploy community district energy 

projects in association with a renewably fueled municipal generating station. The Department is reminded 

that biomass is a viable energy source for district energy and directs the Department to take that into 

consideration in its funding opportunity announcements 

The agreement provides $5,000,000 to continue technology development to convert lithium 

chloride from geothennal brine into lithium hydroxide that will infonn the design of a commercial-scale 

facility that will both extract lithium from geothennal brine and convert the lithium in geothermal brine 

into the lithium hydroxide. 

Within available funds, the agreement provides $10,000,000 to continue the development of 

alternatives to fossil fuel-based process heating technologies for use in manufacturing, including 

technologies that could be used to reduce emissions from industrial drying processes. 

The agreement recognizes that meeting growing global demands for the use of more sustainable 

chemistry in consumer and commercial products has the potential to create significant economic 

opportunities for U.S. manufacturing that can be enhanced by ensuring that sustainability factors are 

considered in new chemicals development. Within available funds, $5,000,000 is provided for activities to 

support chemistry research and development. The Department is directed to provide to the Committees on 

Appropriations of both Houses of Congress not later than 90 days after the enactment of this Act a report 

exploring how incorporating sustainable chemistry in consumer and commercial manufacturing processes 

fits within its research and development portfolio. 
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The Department is directed to produce a report on the opportunities for technological development 

in the production of advanced Si-C anode materials for Li-on batteries and how the Department would 

promote integration of a domestic supply chain. The Department is directed to provide this report to the 

Committees on Appropriations of both Houses of Congress within 90 days after the enactment of this Act. 

The Department has not produced the national smart manufacturing plan directed in Public Law 

115-244 and is directed to provide this plan to the Committees on Appropriations of both Houses of 

congress not later than 60 days after the enactment of this Act. 

Building Technologies.-The agreement provides $40,000,000 for Residential Buildings 

Integration, $50,000,000 for Commercial Buildings Integration, $140,000,000 for Building Energy R&D, 

also known as Emerging Technologies, and not less than $55,000,000 for Equipment and Building 

Standards. Within funds for Equipment and Building Standards, not less than $10,000,000 is provided for 

Building Energy Codes. The Department is missing legal deadlines for over 25 energy efficiency standards 

mandated by Congress. The Department is directed to finalize these standards as soon as practicable and 

report to the Committees on Appropriations of both Houses of Congress not later than 30 days after the 

enactment of this Act on the status of each of these standards and any funding or staffmg barriers to 

fmalizing these standards. 

The agreement directs the Department to maintain existing transactive control research efforts and 

provides not less than $30,000,000 for building-grid integration research and development consistent with a 

transactive energy system and in coordination with the Office of Electricity transactive energy systems 

program, integration ofrenewable energy assets, such as photovoltaics, associated hardware and software 

development, and the establishment of a living-learning laboratory that integrates education for training of 

new and current professionals. 

Within available funds, $8,000,000 is provided to continue promoting regional demonstrations of 

new, utility-led, residential Connected Communities advancing smart grid systems. Further, within funds 

available for Building Energy R&D, the agreement provides not less than $18,000,000 for heating, 

ventilation, and air conditioning and refrigeration R&D, including sourced heat pumps, water heaters, and 

boilers. 

Within funds for Building Energy R&D, the agreement provides $14,000,000 for Building 

Envelope and $5,300,000 for Building Energy Modeling. The Department is encouraged to include field 

evaluation efforts in these programs. Further, the Department is encouraged to focus R&D efforts to 

address whole building energy perfonnance and cost issues for air source heat pumps to inform efforts to 

advance electrification without compromising building energy performance. 

Within available funds, $25,000,000 is provided for solid-state lighting. If the Secretary fmds 

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. 
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Within available funds, $5,000,000 is provided for novel earlier-stage research, development, and 

demonstration of technologies to advance energy efficient, high-rise Cross-Laminated Timber (CL n 
building systems. The Department is directed to support university research in partnership with national 

labs, for developing, building, and evaluating CL T wall systems for embodied energy content, operating 

energy efficiency, wall moisture profiles, structural connector durability, and health monitoring systems. 

Within available funds, the agreement provides $10,000,000 for a competitive solicitation focused 

on the development and integration of energy efficient building techniques and technologies suitable for 

environments with extremely high or low temperatures. Priority shall be given to applicants with prior 

experience serving low-income residents living in extreme environments. 

The agreement provides $5,000,000 to continue to demonstrate the use ofice storage technology 

to enable load-shifting to offset electrical grid capacity peaks at lower costs than electrochemical storage at 

public-use buildings such as state office buildings, hospitals, and schools. 

The agreement supports continued innovative housing research that encourages the design, 

construction, and retrofitting of energy efficient, fire resistant, and resilient residential homes and 

commercial buildings, and encourages the Building America Program to prioritize funding for resiliency 

solutions that also meet the energy code and reach codes. The Department is encouraged to collaborate with 

national laboratories, industry, other agencies, community-based organizations, and local communities that 

are making notable progress in developing construction techniques, building materials, and building 

assemblies to address risks presented by wildfires. 

The Department is encouraged to continue to explore research and development that can advance 

future natural gas and propane gas systems and appliances to meet consumer demand for high efficiency 

and environmentally friendly products. The agreement recommends continued research, development, and 

market transformation programs on energy efficiency efforts related to the direct use of natural gas and 

propane gas in residential applications, including gas heat pump heating with power generation and water 

heating, on-site combined heat and power, and gas appliance venting, and on site (micro) combined heat 

and power to include integration with renewables. 

Thermally driven heat pumps [THPs] offer the next generation of space conditioning and/or water 

heating for low-load buildings and have the potential to reduce greenhouse gas emissions by 40 percent or 

greater from a condensing gas efficiency baseline. Further work is needed to test and evaluate these 

technologies in the field. The Department is encouraged to establish a Thermal Heat Pump Consortium, led 

by a non-profit, to integrate and deploy new THP technologies in a joint industry partnership. The 

Department is directed to provide a briefmg to the Committees on Appropriations of both Houses of 

Congress not later than 90 days after the enactment of this Act regarding the potential need for a 

consortium. 
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Federal Energy Management Program.-The agreement provides $2,000,000 for the 

Performance-Based Contract National Resource Collaborative Initiative and reiterates House direction 

regarding a report. The agreement provides $11,000,000 for the Assisting Federal Facilities with Energy 

Conservation Technologies program. 

Weatherization and Intergovernmental Program.-The agreement provides $310,000,000 for 

Weatherization Assistance Grants, $5,000,000 for Training and Technical Assistance, and $62,500,000 for 

the State Energy Program. Within available funds, $500,000 is provided for technical assistance to continue 

the Sustainable Wastewater Infrastructure of the Future Accelerator. Within available funds, the agreement 

provides $1,000,000 for W AP grant recipients that have previously worked with the Department through 

the Weatheri:zation Innovation Pilot Program to now implement and demonstrate programs to treat harmful 

substances, including vermiculite, at the state and regional level. 

The agreement provides $1,500,000 within funds for technical assistance to create a pilot that 

supports community and neighborhood scale weatherization, including the feasibility of integrating 

renewable and alternative energy infrastructure, and reiterates House direction on this matter and regarding 

a report. 

The Department is encouraged to work with all relevant stakeholders to identify efficiencies for 

delivering weatherization services and examine options to streamline policies and procedures when other 

funding sources are used, such as Low Income Home Energy Assistance Program (LIHEAP) funds in 

conjunction with funds from the Department. Further, a top priority shall be to provide federal funds 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 energy emergency preparedness. 

Similarly, it is important for states to provide funding to local weatherization implementers as quickly as 

appropriate, and for the local providers to implement projects as quickly as possible. 

The Department's continued participation in the interagency working group on Healthy Homes 

and Energy is appreciated, and the Department is encouraged to further coordinate with the Office of Lead 

Hazard Control and Healthy Homes on energy-related housing projects. The Department is directed to 

track the occurrence of window replacements, which supports the reduction of lead-based paint hazards in 

homes. 

Strategic Programs.-The agreement provides $3,000,000 for the Energy Transition Initiative 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-situated regions, and to leverage specialized, local expertise into commercial 

opportunity. The Department is directed 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 communities. 
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F aci/ities and Infrastructure.-'The Department is directed to proceed with project engineering 

and design for the Energy Materials and Processing at Scale research capability at the National Renewable 

Energy laboratory. Not less than $6,000,000 is recommended for Other Project Costs and to commence 

Project Engineering and Design. 

CYBERSECURITY, ENERGY SECURITY, AND EMERGENCY RESPONSE 

The agreement provides $156,000,000 for Cybersecurity, Energy Security, and Emergency 

Response. 

Additional direction related to Department-wide crosscutting initiatives is provided under the 

heading Crosscutting Initiatives in the front matter of Department of Energy. 

The Department is directed to collaborate with other federal agencies on cybersecurity effons to 

ensure effective contnoutions to the overall success of the federal critical infrastructure security mission. 

The agreement places a high priority on ensuring the protection of the grid against cyberattacks 

and extreme weather events caused by climate change. 

Many different actors, governmental and private, play a role in preventing and responding to 

threats to the nation's energy infrastructure. The Department is expected to continue coordinating its efforts 

with all stakeholders to ensure the highest priority areas are being addressed effectively in its ongoing 

efforts to protect the grid. 

Grid security and resiliency are issues of paramount importance to national security. The nation 

continues to face global cybersecurity threats from nations such as Iran, Russia, and North Korea, which 

have launched documented cyberattacks against the country. U.S. electric grid infrastructure remains a top 

target, and the Department is encouraged to work with electric cooperatives, public utility districts, 

investor-owned utilities, and municipal utilities to plan and build out needed cybersecurity infrastructure. 

The agreement notes the use of an advanced cyber analytics tool currently utilized within the 

Department that maps classified and unclassified networks, and the Department is encouraged to consider 

this tool for other applications within the Department, as appropriate. 

The agreement notes suppon for the extension of cyber-risk infonnation sharing tools to close 

remaining vulnerabilities in the distribution and transmission system. The Department is encouraged to 

continue existing work within ongoing programs and to invest in research addressing power system 

vulnerabilities in supply chain and life cycle management for critical power system components and 

advanced adaptive defensive methods for grid control systems. 

The agreement notes support for departmental initiatives focused on cybersecurity risk 

infonnation-sharing and secure data anonymization and analysis for both operational and infonnation 

technology components of equipment commonly utilized in both the bulk power system and distribution 

systems. The Department is encouraged to prioritize enrolling under-resourced electric utilities in such 

programs, particularly rural electric cooperatives and municipally-owned entities. 
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Within available funds for Cybersecurity for Energy Delivery Systems (CEDS), the agreement 

provides $5,000,000 for Consequence-driven Cyber-informed Engineering. 

Within available funds for CEDS, the agreement provides $10,000,000 for the DarkNet project to 

explore opportunities for getting the nation's critical infrastructure off the internet and shielding the 

nation's electricity infrastructure from disruptive cyber penetration, including expansion of the 

communications network architecture and development of cutting-edge networking technologies. This 

effort shall be closely coordinated with the Office of Electricity. 

Within available funds for CEDS, the agreement provides $4,000,000 for university-based R&D 

of scalable cyber-physical platforms for resilient and secure electric power systems that are flexible, 

modular, self-healing, and autonomous. 

Within available funds for CEDS, the agreement provides up to $10,000,000 to establish a 

network of university-based, regional electric power cybersecurity centers. The centers should address 

interrelated research and development challenges of cybersecurity and critical energy infrastructure and 

develop a trained, globally competitive workforce. The centers should be distributed regionally across the 

country to leverage regional utilities, national laboratories, and regulatory bodies and consider the 

distinctive characteristics of each region's electricity system, network of infrastructure, and workforce 

expertise. 

Within available funds for CEDS, the agreement supports a pilot project to demonstrate 

cybersecurity best practices and collaborations in deploying and operating cybersecure electric vehicle 

charging facilities. 

Within available funds for Infrastructure Security and Energy Restoration, the agreement provides 

not less than $6,000,000 for the continued advancement of EAGLE-I to further develop energy sector 

situational awareness capabilities. 

The Department has refused to provide both factual and timely information or notification to the 

Committees on Appropriations of both Houses of Congress regarding the leasing of space for a Department 

of Energy Integrated Security Center, which has not been requested by the Administration in any prior 

budget request. The Department is directed to provide to the Committees on Appropriations of both Houses 

of Congress not later than 30 days after enactment of this Act a briefmg to convey the purpose of this 

project and mission need; details regarding the lease, including length and cost of obligated and future 

funding needs; and current and future staffing plans. 
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ELECTRICITY 

The agreement provides $211,720,000 for Electricity. 

Additional direction related to Department-wide crosscutting initiatives is provided under the 

heading Crosscutting Initiatives in the front matter of Department of Energy. 

The agreement supports planning and contingency analyses that address vulnerabilities in the 

North American energy system. This work will help to identify transmission infrastructure investments, 

strategic uses and placement of energy storage systems, and other strategies to help mitigate risk and ensure 

the security and resilience of the grid. 

Within available funds for Transmission Reliability and Resilience, the agreement provides 

$5,000,000 for the Grid Research Integration and Demonstration Center to advance technologies in support 

of modernizing the electric delivery system and understanding the Nation's electricity infrastructure using 

real-time data. 

The agreement 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. 

The fiscal year 2020 Act directed the Department to provide a report outlining the barriers and 

opportunities for technologies that provide increased, more efficient, or more effective delivery over the 

existing transmission network. The Department is directed to provide the report not later than 30 days after 

enactment of this Act. 

Within available funds for Resilient Distribution Systems, the Department is directed to continue 

efforts to support the integration of sensors into the nation's electric distribution systems, fundamental 

research and field validation of microgrid controllers and systems, and transactive energy concepts, 

including studies and evaluations of energy usage behavior in response to price signals. A high priority 

should be placed on addressing challenges that could compromise the electric power grid by developing the 

innovative technologies, tools, and techniques to modernize the distribution portion of the electricity 

delivery system. Further, the Department should continue to pursue strategic investments to improve 

reliability, resilience, outage, recovery, and operational efficiency, building upon previous and ongoing grid 

modernization efforts. In addition to emerging fuel technologies for distributed grids, the Department 

should evaluate fuels commonly available across the United States, such as propane and other diesel 

alternatives. The Department is directed to focus on identifying and addressing technical and regulatory 

barriers impeding grid integration of distributed energy systems to reduce energy costs and improve the 

resiliency and reliability of the electric grid and funds provided for the Advanced Grid Integration Division 

for these activities. The agreement supports advanced control concepts and open test beds for new 

distribution control tools for enhanced distribution system resilience. 

Within available funds for Resilient Distribution Systems, the agreement provides $10,000,000 for 

the COMMANDER (Coordinated Management ofMicrogrids and Networked Distributed Energy 
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ResolU'ces) 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 Energy Resilience Model. 

Within available funds for Resilient Distribution Systems, the agreement provides $5,000,000 for 

a demonstration project with the Department's Grid Sensors and Sensor Analytics program. The 

demonstration should include a focus on utilizing data from distribution utilities that have deployed 

advanced metering infrastructure. 

Within available funds for Energy Storage, the Department should continue to support 

development of an operational energy storage test facility capable of performance-driven data in a utility 

environment. The Department is encoW'aged 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. The agreement 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 

abundant advanced chemistries. In addition, the agreement 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. 

Within available funds for Energy Storage, the agreement provides not less than $5,000,000 for 

battery storage demonstration projects that are located in areas where grid capacity constraints resuh in 

curtailment of renewable generation; improve grid resilience for a public utility that is regularly affected by 

weather related natural disasters; and provide rate reduction and renewable energy benefits to businesses, 

fanns, and residents in an economically-stressed rural area. Direct storage from solar generation may also 

be incorporated. 

With available funds for Energy Storage, the agreement provides for not less than one pilot energy 

storage project that demonstrates business model innovation targeted at cost-effective deployment through 

aggregation in rural electric cooperatives. The Department is encouraged to focus on reducing the soft costs 

of novel project design and optimization and developing legal and power pW'Chase model agreements that 

can be replicated in cooperatives elsewhere in the nation, reducing futW'e costs for deployment of energy 

storage projects. 

Within available funds for Transformer Resilience and Advanced Components, the Department is 

directed to continue to support research and development for advanced components and grid materials for 

low-cost power flow control devices, including both solid-state and hybrid concepts that use power 

electronics to control electromagnetic devices and enable improved controllability, flexibility, and 

resiliency. The Department is directed to support research and development to fmd safe and effective 

captW'e and reuse technologies, or safe and effective alternatives, for the use of sulfur hexafluoride in 

power generation and transmission equipment, including circuit breakers, switchgear, and gas insulated 

lines. 
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NUCLEAR ENERGY 

The agreement provides $1,507,600,000 for Nuclear Energy. The agreement prioritizes funding 

for programs, projects, and activities that will ensure a strong future for nuclear power in the United States. 

The Department 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 government and industry, nuclear 

power in the United States will become nonexistent. 

Additional direction related to Department-wide crosscutting initiatives is provided under the 

heading Crosscutting Initiatives in the front matter of Department of Energy. 

The agreement continues to include additional control points for fiscal year 2021, and the 

Department is directed to submit its fiscal year 2022 budget request using this budget structure. 

The Department, in consultation with the National Nuclear Security Administration, is directed to 

contract with the National Academy of Sciences (NAS) not later than 60 days after enactment of this Act to 

conduct a comprehensive, independent study on the non-proliferation and security risks and international 

safeguards challenges associated with advanced nuclear reactors and related fuel cycle technologies. The 

NAS shall convene a committee whose members have expertise in advanced nuclear reactors, nuclear non

proliferation and security, enrichment and reprocessing, and other areas of expertise that the NAS deems 

essential for completion of the study. The NAS committee's consensus study report shall also provide 

findings and recommendations that may consider policy options as long as the recommendations do not 

involve non-technical value judgments. The study shall include assessments of the proliferation 

implications of high-assay low-enriched uranium, uranium-plutonium mixed oxide fuel, and advanced fuel 

cycles that require separating plutonium from spent fuel. The study shall also address the extent to which 

advanced reactors and associated fuel cycle facilities, in their design and operations, support International 

Atomic Energy Agency safeguard activities, particularly those related to nuclear material accounting and 

control as well as containment, surveillance, monitoring, and timeliness of detection of diversion. 

Advanced reactor technologies shall include the designs under consideration by the Generation IV 

International Forum and by the Department and any related fuel cycle technologies. The study shall be 

submitted to the Committees on Appropriations of both Houses of Congress not later than 18 months after 

the Department and NAS enter into a contractual agreement. 

Integrated University Program.-The agreement notes the alarming statistics highlighting the 

severe shortage of highly trained nuclear specialists and the lack of academic programs to train and prepare 

individuals for work in the nuclear sector. The budget request again attempts to defund this program, 

despite continued success in developing highly qualified nuclear specialists to meet national needs. The 

agreement provides $5,000,000 to continue the Integrated University Program, which is critical to ensuring 

the nation's nuclear science and engineering workforce in future years. 

Nuclear Energy University Program (NEUP).-Since 2009, the Department has allocated up to 20 

percent of funds appropriated to Nuclear Energy Research and Development programs to fund university-
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led R&D and university infrastructure projects through an open, competitive solicitation process using 

formally certified peer reviewers. The Department is directed to continue this practice, with not less than 

$40,000,000 for R&D activities to be performed at U.S. colleges and universities. The Department is 

directed to provide to the Committees on Appropriations of both Houses of Congress quarterly briefings on 

the status ofNEUP and the university work being funded. 

Supercritical Transformational Electric Power.-The agreement supports the collaborative efforts 

between the national laboratories and industry partners to develop test capabilities and validate grid

compatible supercritical carbon dioxide Brayton cycle systems by April 2021. 

Uranium Reserve.-The only direction regarding the Uranium Reserve is provided in the 

Weapons Activities account. 

NUCLEAR ENERGY ENABLING TECHNOLOGIES 

Crosscutting Technology Development.-The agreement provides $5,000,000 for research 

collaborations between research universities and national laboratories utilizing existing capabilities and 

infrastructure focused on the benefits, as well as vulnerabilities of digital instrumentation for existing and 

future nuclear reactors, including the use of new approaches, such as predictive analytics, machine 

learning, and artificial intelligence, to improve reactor safety and performance and address cybersecurity 

issues. The agreement provides $5,000,000 for a new program to strengthen the pipeline of new materials 

that can make the current fleet, as well as new advanced reactors, more resilient and more economically 

competitive. The agreement provides not less than $10,000,000 for hybrid integrated energy systems. 

Joint Modeling and Simulation Program.-Use 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 Faci/ities.-The agreement provides not less than $10,000,000 for nuclear 

energy computation system and support and not less than $3,000,000 for Nuclear Materials Discovery and 

Qualification. The agreement provides $2,000,000 to begin preconceptual design of a secure, separate, and 

shielded beamline at the NSLS II at Brookhaven National Laboratory to examine radioactive materials. 

FUEL CYCLE RESEARCH AND DEVELOPMENT 

Material Recovery and Waste Form Development.-The agreement provides not less than 

$10,000,000 for EBR-II Processing for HALEU and up to $10,000,000 to continue work on the ZIRCEX 

process to recover Highly Enriched Uraniwn from used naval fuel or unirradiated research reactor fuel. 
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Accident Tolerant Fuels.- The agreement continues to place a high priority on this program and 

urges the Department to maintain focus and priority on achieving results in these efforts. The agreement 

provides not less than $55,600,000 to continue the participation of three industry-led teams in Phase 2B of 

the cost-shared research and development program; not less than $20,000,000 to support accident tolerant 

fuels development at the national laboratories and other facilities; not less than $15,000,000 for testing, 

code development, and licensing of higher-enriched and higher burnup fuels; and not less than $5,000,000 

for further development of silicon carbide ceramic matrix composite fuel cladding for light water reactors. 

The agreement continues to place a high priority on this silicon carbide program and urges the Secretary to 

maintain focus and priority on modernization that provides maximum safety benefit The agreement notes 

concern that funding for the industry-led portions of the Accident Tolerant Fuels program, and for the 

testing and development of higher-enriched and higher burnup fuels, is not being obligated by the 

Department in a timely manner. The Department is directed to provide to the Committees on 

Appropriations of both Houses of Congress a briefmg on its plan to allocate and obligate funds required in 

this Act and fiscal year 2020 and any negative schedule impacts caused by the delays in allocating or 

obligating funding. The Department is encouraged to evaluate accident tolerant fuel irradiation testing 

capability gaps resulting from the closure of the Halden reactor. 

Triso Fuel and Graphite Qualification.-The agreement provides up to $6,000,000 to continue the 

transition of TRISO fuel to a multiple-producer market, ensuring that more than one industry source would 

be available to the commercial and government markets. 

Used Nuclear Fuel Disposition R&D.-The Department is directed to study the behavior of spent 

fuel under transportation conditions and opportunities to improve safety of spent fuel rods during 

transportation. 

Integrated Waste Management Systems.-The Department is directed to continue site preparation 

activities at stranded sites, to evaluate the re-initiation of regional transport, and undertake transportation 

coordination efforts. Additionally, it is noted that spent nuclear fuel is in many cases located in or near 

cities and Indian reservations. As the Department continues to plan for an integrated waste management 

system for our nation's spent nuclear fuel, the Department is encouraged to include planning for the 

removal of spent nuclear fuel from sites located near cities and Indian reservations. 

REACTOR CONCEPTS RESEARCH AND DEVELOPMENT 

Advanced Small Modular Reactor RD&D.-The agreement includes $115,000,000 for ongoing 

work to support regulatory development, design, and demonstration activities. Consistent with the budget 

request, no funds are provided for the Joint Use Modular Program. 
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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 the nation's existing nuclear 

reactors from 60 to 80 years. Therefore, the agreement recommends additional funding above the budget 

request for this activity as a priority. The agreement provides $10,000,000 to support new or previously 

awarded hydrogen demonstration projects. 

Advanced Reactor Techno/ogies.-The agreement provides $16,000,000 to support current and 

previously awarded Advanced Reactor Concepts industry agreements and not less than $15,000,000 for 

MW-scale reactor research and development. 

The Department is directed to submit to the Committees on Appropriations of both Houses of 

Congress not later than 90 days after enactment of this Act a report outlining a strategy for siting a 

microreactor at an institution of higher education with existing infrastructure to support the reactor siting, 

perform fundamental research, test enabling technologies and cyber security solutions for grid integration, 

train the future workforce, and de-risk deployment for future private sector applications. 

VERSATILE TEST REACTOR 

The Department is directed to submit to the Committees on Appropriations of both Houses of 

Congress not later than 30 days after enactment of this Act a plan for executing the Versatile Test Reactor 

project via a public-private partnership with an option for a payment-for-milestones approach. 

ADVANCED REACTOR DEMONSTRATION PROORAM 

The agreement provides $250,000,000 for the Advanced Reactor Demonstration Program. The 

agreement notes the importance of the deployment of advanced reactors to the nation's ability to regain its 

leadership in nuclear energy. In fiscal year 2020, Congress directed the Secretary to commence the 

Advanced Reactor Demonstration Program. The agreement strongly supports the Department's intent to 

move quickly on the solicitation and award of these demonstration programs, and the Department is 

directed to continue to streamline its procurement process and aggressively act to ensure implementation is 

not delayed. 

National Reactor Innovation Center.-The agreement provides up to $15,000,000 for capital 

design and pre-construction activities for demonstration reactor test bed preparation at Idaho National 

Laboratory supporting reactor demonstration activities. The Department shall submit a Construction Project 

Data Sheet for each such applicable project that is expected to exceed the minor construction threshold in 

future budget requests. 
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IDAHO SITEWIDE SAFEGUARDS AND SECURITY 

The agreement provides $12,000,000 for consolidated training facility at the Central Facilities 

Area. 

FOSSIL ENERGY RESEARCH AND DEVELOPMENT 

The agreement provides $750,000,000 for Fossil Energy Research and Development. 

Additional direction related to Department-wide crosscutting initiatives is provided under the 

heading Crosscutting Initiatives in the front matter of Department of Energy. 

The agreement provides no funds to plan, develop, implement, or pursue the consolidation or 

closure of any of the National Energy Technology Laboratory (NETL) sites. 

The agreement provides up to $4,000,000 for a demonstration project to show the increased 

viability of renewable liquefied petroleum gases. 

The Department is encouraged to develop educational partnerships focused on carbon capture and 

storage, methane capture and storage, and emission mitigation technologies. The Department is directed to 

submit to the Committees on Appropriations of both Houses of Congress not later than 90 days after 

enactment of this Act a report detailing possible education partnerships in these areas. 

The agreement 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 agreement provides not less than $5,000,000, and up to $15,000,000, for natural gas demand 

response pilot programs to be developed by gas utilities, state public utility commissions, and local 

distribution companies. The Department is encouraged to prioritize funding of pilots that have the potential 

to advance real-time deployment and testing of new technologies that could be used to design, implement, 

and monitor the effectiveness of natural gas demand response. 

The agreement provides not less than $40,000,000 for the research and development of negative 

emissions technologies, including not less than $15,000,000 for direct air capture. 

The agreement provides not less than $5,000,000 for integrated energy systems. 

87 



The agreement notes the lack of commercially-viable carbon capture technology available for 

industrial manufacturers to significantly reduce emissions in a globally competitive manner. The 

Department was previously directed in the fiscal year 2020 Act to submit a report and provide a briefing to 

the Committees on Appropriations of both Houses of Congress not later than 180 days after enactment on 

the recommendations for program structures that could best support and maximize the impact of expanded 

research, development, and demonstration efforts in three areas: decarbonization of the industrial sector, 

direct air capture, and carbon use. The Department is directed to provide the briefmg and report to the 

Committees on Appropriations of both Houses of Congress not later than 90 days after enactment of this 

Act. Further, the agreement supports research and development on industrial decarbonization and 

catalyzing industry-government research partnerships, including CCUS with an emphasis on reuse 

utilization within industry processes and materials; low-carbon fuels (e.g. hydrogen); transfonnative 

technology that will allow deep industrial decarbonization (including demonstration and deployment at 

scale); materials efficiency and circular economy; and carbon intensity definitions and labeling across key 

product groups. 

CCUS AND POWER SYSTEMS 

The agreement recommends funding for the National Carbon Capture Center consistent with the 

cooperative agreement. The Department continues to be encouraged to establish university partnerships to 

support ongoing fossil energy programs, to promote broader research into carbon capture, utilization, and 

storage technologies, and to expand its technology transfer efforts. The Department has previously funded 

several university-based CCUS projects and is encouraged to build on an established research base to 

support ongoing research and to address wider implementation of CCUS technologies. 

The Department is directed to use funds within CCUS and Power Systems for research and 

development across a broad range of technology and fuel applications as it determines to be merited. 

The Department is directed to increase public-private partnerships and natural gas-based carbon 

capture research program opportunities. 
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The agreement supports funding for activities that promote the reuse of captured carbon dioxide 

from coal, natural gas, industrial facilities, direct air capture, and other sources for the production of fuels 

and other valuable products. The Department is directed to significantly advance carbon utilization 

activities over the next ten years with specific technology goals and milestones to ensure that the 

Department is using its resources in the most efficient manner. The purposes of the work should include 

improving the economics associated with domestic energy production, achieving optionality in carbon 

management, and further reducing emissions. 

The agreement supports the Department's existing cooperative agreements to develop cost

sharing partnerships to conduct basic, fundamental, and applied research that assist industry in developing, 

deploying, and commercializing efficient, low-carbon, nonpolluting energy technologies that could 

compete effectively in meeting requirements for clean fuels, chemical feedstocks, electricity, and water 

resources. 

The agreement reiterates the importance of adequate Federal support to promote design-related 

work and testing for a commercial scale, post-combustion carbon dioxide capture project on an existing 

coal-fueled generating unit as well as research, development and deployment of breakthrough technologies, 

including co-firing with agricultural and forest residue biomass to achieve net greenhouse gas emissions 

reductions. 

Within available funds for Carbon Capture, not less than $8,000,000 is for research and 

optimization of carbon capture technologies for use at industrial facilities and not less than $10,000,000 is 

for carbon capture research for natural gas power systems. The agreement provides not less than 

$15,000,000 for a new solicitation for FEED studies of commercial-scale carbon capture projects that 

generate carbon dioxide suitable for geologic storage, with at least two of these studies supporting projects 

at industrial facilities such as a steel or cement facility. 

Within available funds for Carbon Utilization, the agreement provides not less than $8,000,000 for 

a competitive solicitation to conduct tests of technologies for carbon dioxide absorption integrated with 

algae systems for capturing and reusing carbon dioxide to produce useful fuels and chemicals, giving 

priority for teams with university participants. 

Within available funds for Carbon Storage, the agreement provides not less than $20,000,000 to 

expand and continue the work of the Regional Carbon Sequestration Partnerships (RCSPs) and 

$30,000,000 for CarbonSAFE. The agreement supports the focus of the RCSPs on infrastructure 

development strategies that develop regionally relevant business models for implementation. The 

Department is directed to fully fund the CarbonSAFE projects selected in fiscal year 2020 and within 

remaining funds solicit proposals for additional CarbonSAFE projects. The Department is encouraged to 

recognize the importance of expanding regional geological characterization, collecting and analyzing data, 

and addressing regional monitoring, permitting, and policy challenges, as well as the value of this work in 

supporting broadscale commercial deployment efforts. Further, the Department is encouraged to facilitate 

development and deployment of monitoring technologies at carbon capture utilization and storage projects 
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with considerable progress towards commercial implementation. The Department is encouraged to give 

attention to technologies that promise near realtime results or employ big data, machine learning, and 

artificial intelligence to better address issues such as leak detection, monetization of credits, and pennit 

compliance. 

Within available funds for Advanced Energy Systems, the agreement provides $30,000,000 for 

Solid Oxide Fuel Cell (SOFC) systems for distributed and central power generation, electrolysis, SOFC 

combined heat and power, and storage applications. To ensure timely development of this important 

technology, which is cost-shared with industry, where applicable, not less than 75 percent of the total shall 

be allocated to the SOFC industry teams. 

Within available funds for Advanced Energy Systems, the agreement provides $27,000,000 for 

Advanced Turbines, and the Department is directed to use these funds for a research and development 

program to improve the efficiency of gas turbines used in power generation systems, working cooperatively 

with industry, universities, and other appropriate parties. 

Within available funds for Advanced Energy Systems, the agreement provides $30,000,000 for 

Advanced Coal Processing to support early-stage research and development to enable the conversion of 

coal pitch and coal to carbon fiber and other value-added products for alternative advanced uses of coal, of 

which not less than $10,000,000 is for utilizing coal as a precursor for high-value added products at the 

Carbon Fiber Technology Facility. 

The Department is encouraged to consider research and development to improve cost and 

efficiency of coal-to-fuels technology implementation and poly generation. 

The agreement provides no direction with respect to the Coal FIRST Initiative. 

Within available funds for Cross Cutting Research, the agreement provides not less than 

$23,000,000 for the Department to continue its external agency activities to develop and test advanced 

separation technologies and accelerate the advancement of commercially viable technologies for the 

recovery of rare earth elements and minerals from U.S. coal and coal byproduct sources. The agreement 

supports research to support pilot-scale and experimental activities for near-tenn applications, which 

encompass the extraction and recovery of rare earth elements and minerals from conditionally-favorable 

U.S. coal and coal byproduct sources. The Department is encouraged to continue investments to accelerate 

the advancement of commercially-viable technologies for the recovery of rare earth elements and critical 

minerals from lignite, and the Department is expected to fund a more detailed assessment of lignite 

resources and to devise cost-effective methods of removing rare earths from lignite. 

Within available funds for Cross Cutting Research, the agreement provides $1,500,000 to 

accelerate development and deployment of wireless sensor systems for coal-fired power generation in order 

to improve generating efficiency, reduce emissions, and lower maintenance costs. 

Within available funds for Cross Cutting Research, the agreement provides $5,000,000 for the 

Advanced Energy Storage Initiative. 
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The agreement provides no direction for plant optimization technologies or the Advanced 

Ultrasupercritical Program. 

Within available funds for STEP, the agreement supports efforts, consistent with the original 

scope of work, to complete the necessary design and construction of the 10-MW pilot and to conduct the 

necessary testing for the facility. There is concern about repeated cost overruns for the project, and the 

Department is directed to brief the Committees on Appropriations of both Houses of Congress not later 

than 30 days after enactment of this Act on an updated scope and cost profile that incorporates all past, 

current, and potential future cost increases necessary to complete the project. The agreement also provides 

funds for competitively-awarded research and development activities, coordinated with the Offices of 

Nuclear Energy and Energy Efficiency and Renewable Energy, to advance the use of supercritical power 

cycles. 

NATURAL GAS TECHNOLOGIES 

The agreement provides $25,000,000 for methane hydrate research; $13,000,000 for Emissions 

Mitigation from Midstream Infrastructure; $6,500,000 for Emissions Quantification from Natural Gas 

Infrastructure; and $12,000,000 for Environmentally Prudent Development, including $5,200,000 for the 

Risk Based Data Management System. 

The agreement notes there is belief that FracFocus should maintain its autonomy and not be 

incorporated into any federal agency. 

The Department is encouraged to perfonn a long-term methane hydrate production test in the 

Arctic, as proposed by the Methane Hydrate Advisory Committee's earlier recommendations (May 21, 

2014). Further, within available funds for methane hydrate research, the agreement provides $5,000,000 for 

university research and field investigations in the Gulf of Mexico to confirm the nature, regional context, 

environmental impacts, and hydrocarbon system behavior of gas hydrate deposits. 

Within available funds for Emissions Mitigation from Midstream Infrastructure, the agreement 

recommends funds to support natural gas infrastructure research, including advanced materials and novel 

sensor technologies. 

The Department is encouraged to work with regional universities to evaluate ways to create or add 

value to natural gas liquids in the Bakken and potential for use in the region. 

The agreement notes the Department was previously directed in the fiscal year 2019 Act to submit 

to the Committees on Appropriations of both Houses of Congress not later than 18 months after the date of 

enactment a study on the potential for natural gas demand response across energy sectors geographic 

regions. The Department is encouraged to provide this report expeditiously. 
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UNCONVENTIONAL FOSSIL ENERGY TECHNOLOGIES 

The agreement provides $20,000,000 for research that develops improved enhanced recovery 

technologies. In continuing with prior direction, the Department shall ensure these funds are awarded to 

universities and not-for-profit research organizations. 

The agreement provides not less than $19,000,000 for the Unconventional Field Test Sites. The 

agreement supports leveraging these field test sites to test methods for improving recoveries from the 

growing inventory of existing wells. The Department is encouraged to continue research focused on 

produced water management and beneficial re-use, and methane emissions (particularly flaring) capture 

and beneficial re-use. 

The agreement provides not less than $4,000,000 for further research on multipronged approaches 

for characterizing the constituents of and managing the cleaning of water produced during the extraction of 

oil and natural gas, of which not less than $2,000,000 is provided to partner with research universities 

engaged in the study of characterizing, cleaning, treating, and managing produced water and who are 

willing to engage though public private partnerships with the energy industry to develop and assess 

commercially viable technology to achieve the same. The Department is encouraged to explore research 

and development for safe drilling and completion technologies that use no fresh water and can be deployed 

in horizontal wells. 

The Department was previously directed in the fiscal year 2020 Act to provide a report to the 

Committees on Appropriations of both houses of Congress that outlines the Department's efforts to 

maintain a stable petroleum engineering workforce and knowledge base, as well as future activities the 

Department can undertake to strengthen it. The Department is encouraged to submit the report 

expeditiously. 

NATIONAL ENERGY TECHNOLOGY LABORATORY 

Within available funds for NE'IL Infrastructure, the Department is directed to prioritize funds for 

Joule, the Computational Science and Engineering Center, the Center for Artificial Intelligence and 

Machine Leaming, the Advanced Alloy Development Facility, site-wide upgrades for safety, and 

addressing and avoiding deferred maintenance. 

NAY AL PETROLEUM AND OIL SHALE REsERVES 

The agreement provides $13,006,000 for the operation of the Naval Petroleum and Oil Shale 

Reserves. 
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ADVANCED REsEARCH PROJECTS AGENCY-ENERGY 

The agreement provides $427,000,000 for the Advanced Research Projects Agency-Energy. 

llTLE 17 INNOVATIVE TECHNOLOGY LOAN GUARANTEE PROGRAM 

(INCLUDING RESCISSIONS OF FUNDS) 

The agreement provides $32,000,000 in administrative expenses for the Loan Guarantee Program. 

The proposed funding level is offset by $3,000,000 in estimated collections from loan guarantee applicants, 

for a net appropriation of $29,000,000. 

As provided in 42 U .S.C. 16511, the Secretary may make guarantees under this section only for 

projects that avoid, reduce, or sequester air pollutants or anthropogenic emissions of greenhouse gases and 

employ new or significantly improved technologies as compared to commercial technologies in service in 

the United States upon issuance of the loan guarantee. 

The agreement includes a rescission of $392,000,000 of emergency balances. 

ADVANCED TECHNOLOGY VEHICLES MANUFACTURING LOAN PROGRAM 

(INCLUDING RESCISSIONS OF FUNDS) 

The agreement provides $5,000,000 for the Advanced Technology Vehicles Manufacturing Loan 

Program. The agreement directs the Department to expeditiously evaluate and adjudicate all loan 

applications received. The agreement further directs the Department to provide to the Committees on 

Appropriations of both Houses of Congress not later than 90 days after enactment of this Act a briefmg that 

includes a status update on each loan application received. 

The agreement includes a rescission ofSl,908,000,000 of emergency balances. 

TRIBAL ENERGY LOAN GUARANTEE PROGRAM 

The agreement provides $2,000,000 for the Tribal Energy Loan Guarantee Program. The 

Department is encouraged to take formal steps to market this program and ensure the program's 

availability, benefits, and application process are made known to potential applicants who are ready to seek 

financing. 

OFFICE OF INDIAN ENERGY POLICY AND PROGRAMS 

The agreement provides $22,000,000 for the Office of Indian Energy Policy and Programs. The 

agreement supports the efforts to utilize local subject matter experts to assist Indian Tribes and Alaska 

Native villages in developing energy projects and providing support for energy planning. The Department 
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ENERGY PROGRAMS 

ENERGY EFFICIENCY ANO RENEWABLE ENERGY 

Sustai nab 1 e Transportat 1 on: 
Vehicle Technologies......... . ............. . 
Bioenergy Technologies ............................. . 
Hydrogen and Fuel Cell Tecllnologies .......... . 

Subtotal, Sustainable Transportation ........ . 

Renewable Energy: 
Solar Energy Technologies ... ,, .............•........ 
Wind Energy Technologies ........................... . 
Water Power Technologies ..................... . 
Geothermal Technologies. . ......•.......... 

Subtota 1 , Renewable Energy ....................... . 

Energy Efficiency: 
Advanced Manufacturing .....•. 
Building Technologies .......... . 
Federa 1 Energy Management Program .................. . 

Weatherizati on: 
Weatheri zat ion ass1 stance program ....... . 
Training and technical assistance ...... . 

Subtotal. Weatherization .................. . 

DEPARTMENT OF ENERGY 

(Amounts in thousands) 

FY 2020 
Enacted 

396,000 
259,500 
150,000 

----------· 
805,500 

280,000 
104,000 
148,000 
110,000 

--------------
642,000 

395.000 
285,000 
40,000 

305,000 
3,500 

308.500 

FY 2021 
Request 

74,400 
44,500 
42,000 

----------·---
160.900 

67,000 
22,100 
45,000 
26.000 

---·--------·"' 
160,100 

94,600 
61,000 
6,400 

--------------

Final Bi 11 

400,000 
255,000 
150,000 

805,000 

280.000 
110.000 
150,000 
106.000 

.. ----.... ---.. " .... 
646,000 

396,000 
290,000 

40,000 

310. 000 
5,000 

-----------
315.000 

Final 8111 
vs Enacted 

+4,000 
-4.500 

......... _____ .,. .... 
-500 

+6,000 
+2,000 
-4,000 

........... ,. ....... 
+4.000 

+1,000 
+5,000 

+5,000 
+1,500 

---------·----
+6,500 

Final Bi 11 
vs Request 

+325,600 
+210,500 
+108.000 

- - - - - ------ - --
+644,100 

+213,000 
+87 ,900 

+105,000 
+80,000 

.. -............ -........ -
+485,900 

+301,400 
+229,000 

+31,600 

+310,000 
+5.000 

_ .. - - - - --~ 

+315,000 



State Energy Progra11 Grants •••.•..•••..••.•.•...•.•• 

Subtotal, Weather1zat1on and Intergovern11111ntal 
Progra•., .......... ........ ~ ... __ ........ _ ..... . 

Subtotal, Energy Eff1c1ency .................. . 

Corporate Support: 
Fac1 Ii ties and Infrastructure: 

National Renewable Energy Laboratory (NREL) •.•.• 
Program Direction .................. , .............. . 
Strategic Prograas ....................•............. 

Subtotal , Corporate Support .................... . 

Subtotal, Energy Efficiency and Renewable Energy .. 

Rescission ............................ ,, ............. . 

TDTAL, ENERGY EFFlCENCY AND RENEWABLE ENERGY •••••. 

DEPARTIIENT OF ENERGY 

(Amounts 1 n thousands) 

FV 2020 FY 2021 
Request Enacted 

82,500 

371,000 

1,091,000 

130,000 
185,000 

14,500 

309,500 

2,848,000 

-58,000 

2,790,000 

164,000 

107,000 
122,563 

5,000 

234,563 

719,563 

719,563 

F1nal 8111 

62,500 

377,500 

1,103,500 

130,000 
165,000 

14,500 

309,500 

2,864,000 

·2,240 

2,861,760 

F1na1 Bill 
va Enacted 

+6,500 

+12.500 

+16,000 

+55, 760 

+71, 760 

Final 8111 
VS ReqUBBt 

+62,500 

+377 ,500 

+939,500 

+23,000 
+42,437 

+9,500 

+74,937 

+2, 144,437 

-2,240 

+2, 142.197 



CYBERSECURITY, ENERGY SECURITY, ANO EIIERGENCY RESPONSE 

Cyberaacur1ty for Energy Delivery Syat911s, ........... . 
Infrastructure Security and Energy Restoration ..... , .. 
Program Direction ................................... .. 

TOTAL, CYBERSECURITY, ENERGY SECURITY, ANO 
E"ERGENCY RESPONSE ............................. . 

ELECTRICITY 

Transmission Re11ab111ty and Resilience .............. . 
Resi Hant Distribution Syste11a ..........••......••.... 

Energy Storage: 
Research •.•....•. , .....•••.... , •...•.•...•....•..... 
Construction: 20-0E·100 Grid Storage Launchpad ...•.. 

Subtotal. Energy Storage ......................... . 

Transforaer Resi 11ence and Advanced Coaponenta ..•....• 
DCEI Energy Mission Aasuranca ..........•..••.......•.. 
TranB111SS1on Pera1tt1ng end Technical Assistance •..... 
Prograa Direction .•.•........•......•................. 

TOTAL, ELECTRICITY, •• , ......••..••......•..•.....• 

DEPARTMENT OF ENERGY 

(Allounts in thousands) 

FY 2020 FY 2021 
Request Enacted 

95,000 
48,000 
13,000 

156,000 

57,000 
45,000 

55,000 
1,000 

-........ --- ...... -.... 
56,000 

.............................. 
7,000 

7,000 
18,000 

................... -...... 
190,000 

103,100 
70,000 
11,521 

184,821 

55,850 
18,300 

43,500 
40,000 .... ....... . .... .. .. ... ..... 
83,500 

-.... ---................. 
9,000 
1,850 
7,000 

19,645 
"' ............ -------

195,045 

Final Bi 11 

116,000 
48,000 
12,000 

156,000 

48,220 
50,000 

57,000 
23,000 

.. ...................... 
80,000 

-.................... ---
7,500 
1,000 
7,000 

18,000 
.. ........................... 

211,720 

F1nel Bill 
vs Enacted 

+1,000 

·1,000 

-8, 780 
+5,000 

+2,000 
+22,000 

+24,000 

+500 
+1,000 

+21,720 

Final Bill 
vs Request 

-7, 100 
-22,000 

+479 

-28,621 

-7,730 
+31,700 

+13, 500 
-17 ,000 

-3,500 

-1,500 
-650 

-1,645 

+18,675 



NUCLEAR ENERGY 

Reaearch and Develop1111nt: 
Integrated Un1vers1ty Prograa ................•.•.... 
STEP R&D ........................................... . 

Nuclear Energy Enabling Technologies: 
Crosscutting Technology Development .............. . 
Joint "odel 1ng and Siaulat1on Program ........... .. 
Nuclear Science User Facilit las .................. . 
Transformational Chall anger Reactor ...•••......... 

Subtotal, Nuclear Energy Enabling Technologies .. 

Fuel Cycle Research and DavalopMnt: 
Front End Fuel Cycle: 

"1ning, Conversion, and Transportation ........... . 
Civll Nuclear Enr1chaent ......................... . 

Subtotal, Front End Fuel Cycl a ................ .. 

Matar1al Recovery and Wasta For• Davalopaent ........ . 
Advanced Fuel a: 

Accident Tolerant Fuels ••.•.....•.........•....... 
Trho Fuel and Graphite Qua11f1cat1on .....•....... 

Subtotal, Advanced Fuels ....................... . 

DEPART"ENT OF ENERGY 

(A110unts in thousands) 

FY 2020 FY 2021 
Requaat Enacted 

5,000 
5,000 

25,000 
35,000 
30,000 
23,450 

--------····--
113,450 

2,000 
40,000 

.......................... 
42,000 

30,000 

95,600 
30,000 

.. ·--------· .. --
125,600 

28,000 
30,000 
28,000 
30,000 -....................... 

116,000 

2,000 
40,000 

.... . .. -........ ··--
42,000 

12,000 

36,000 
34,000 

. ........................ 
70,000 

Final Bill 

5,000 
5,000 

28,000 
35,000 
30,000 
29,869 ...................... 

122,869 

2.000 
40,000 

.. .......................... 
42,000 

25,000 

105,800 
36,000 

................. -- .... 
141,800 

Final 8111 
vs Enacted 

+3,000 

+6,419 

+9,419 

.. -....... -- --- ........ 

-5,000 

+10,200 
+6,000 

-- -- ..... ---- --.... 
+16,200 

Final 8111 
vs Request 

+5,000 
+5,000 

+5,000 
+2,000 

-131 

+6,869 

--- ................... 

+13,000 

+69,800 
+2,000 

----···-------
+71,800 



Fuel Cycle Laboratory R&D .. , ... 
Used Nuclear Fuel D1 sposit Ion R&D. 
Integrated Waste Hanagement System .. , .............. . 

Subtotal, Fuel Cycle Research and Development. .. 

Reactor Concepts RD&o· 
Advanced Smal 1 11odul ar Reactor RO&D .......... . 
light Water Reactor Susta1nab1lity ...•.•••• ,, ...... . 
Advanced Reactor Technolog1ea., ...........• , •....... 
Versatile Advanced Test Reactor R&D ................ . 

Subtotal, Reactor Concepts RD&D ......•........ 

Versatile Test Reactor Project: 
Other Project Costs., .... . 
21-E-200 VTR Project ............................. . 

Subtotal, Versat11e Test Reactor Project. 

Advanced Reactors Demonstration Program: 
National Reactor Innovation Center.,.,,,,,. 
Demonstration 1 ... , .... ..... , ........ , . , .......... . 
Demonstration 2.. . ..................... . 
Risk Reduction for Future Demonstrations ....... . 

DEPARTMENT OF ENERGY 

(Aa,ounts in thOusands) 

FY 2020 FY 2021 
Request Enacted 

20,000 
62,500 
25.000 

305,100 

100,000 
47,000 
55,000 
65,000 

267,000 

________ .. .,.., ...... 

20,000 
80,000 
80,000 
30,000 

3,000 
60,000 

187,000 

10,000 
30,500 
71,000 

.................. -..... 
111,500 

33,000 
262,000 

----------···-
295,000 

10,000 

Final Bi 11 

20,000 
62,500 
18,000 .... _______ .. ____ 

309,300 

115,000 
47,000 
46,000 

-·----- ............. 
208,000 

43,000 
2,000 

--------------
45,000 

30,000 
80,000 
80,000 
40,000 

Final 8111 
vs Enacted 

-7 ,000 
- - - - -...... -- .. -- -

+4,200 

+15,000 

-9,000 
-65,000 

.. .. -.................... 
-59,000 

+43,000 
+2, 000 

--------------
+45,000 

+10,000 

+10,000 

F1nal Bill 
1r1s Request. 

+17,000 
+2,500 

+18,000 
------··-----· 

+122,300 

+105,000 
+16,500 
-25,000 

- -. -.. - - - ---.... 
+96,500 

+10,000 
-260,000 

--------·-----
-250,000 

+20,000 
+80, 000 
+80,000 
+40, 000 



Regulatory Development ....•.... 
Advanced Reactors Safeguards. 

Subtotal, Advanced Reactors Demonstration 
Program ............................. . 

Subtotal, Research and Development ............. . 

Infrastructure: 
ORNL Nuclear Facilities O&N .... .................... . 
INL Fac111ties Operations and "a1ntenance .......... . 
Research Reactor Infrastructure ........••........ 

Construct 1 on: 
16-E-200 Sample Preparation Laboratory, INL.. 

Subtotal, Construction .. 

Subtotal, Infrastructure. , ..................... . 

Idaho Sitewide Safeguards and Secur1ty. , 
Program Direction ...... , ...... . 

TOTAL, NUCLEAR ENERGY ... 

URANIUH RESERVE PKDGRAM. 

DEPARTMENT OF ENERGY 

(Amounts in thousands) 

FY 2020 FY 2021 
Request Enacted 

15,000 
5,000 

230,000 

925,550 

20,000 
280,000 

9,000 

25 .450 

25,450 

334,450 

153,408 
80,000 

1.493, 408 

7,500 
2,500 

20,000 

729,500 

208,000 
11,500 

18,000 

18,000 

237,500 

137,800 
75,131 

1,179,931 

150,000 

Final Bi 11 

15,000 
5,000 

250,000 

945,169 

20,000 
280,000 

11,500 

26,000 

26,000 

337,500 

149,800 
75,131 

1,507,600 

Final Bill 
vs Enacted 

+20,000 

+19,619 

+2, 500 

+550 

+550 

+3,050 

-3,608 
-4,869 

+14, 192 

Final Bill 
vs Request 

+7 ,500 
+2, 500 

+230 ,000 

+215,689 

+20,000 
+72,000 

+8, 000 

+8,000 

+100,000 

+12,000 

+327 ,669 

-150,000 



FOSSIL ENERGY RESEARCH AND DEVELOPMENT 

CCUS and Power Systems: 
Carbon Capture....... • • . . . . . . . . . • • . • . . . ....•.•.•.. 
Carbon Ut il i zat 1 on ..•..•••••......•.• , , ••••......••. 
Carbon Storage ...• ,, ......•.......•....•.• , • , .•..••• 
Advanced Energy Systems ............. , .............. . 
Cross Cutting Research ..................... . 
NETL Coal Research and Development ••......• ,, .. 
STEP ( Supercrit 1 cal CO2) .••........•••••.•.•.......• 
Tranaforfflational Coal Pilots,,.,, .................. . 

Subtotal • CCUS and Power Systems . .............. . 

Natura 1 Gas Techno l OQi es: 
Research .... 

Unconventional Foss11 Energy Technologies from 
Petrole~m - Oil Technologies ....... , .......... , ... ,. 

Program Direction.............. . ............ . 
Special Recruitment Programs ... 
NETL Research and Operations ••. 
NETL Infrastructure .......•. , •. 

DEPARTMENT OF ENERGY 

(Amounts in thousands) 

FY 2020 FY 2021 
Request Enacted 

117,800 

100,000 
120,000 

56.000 
61,000 
16,000 
20,000 

490,800 

51,000 

46,000 
61,500 

700 
50,000 
50,000 ______ ., _______ 

78,000 
15,000 
30,000 

285,400 
101,750 
36,000 

................. ___ 

546,150 

15,000 

17,000 
62,451 

900 
46,000 
43,100 

------------·· 

Final Bi 11 

126,300 
23,000 
79,000 

122,000 
72,000 

14,500 
10,000 ........... ______ 

446,800 

57,000 

46,000 
61,500 

700 
83,000 
55,000 

.. -- ---........... --. 

Final 8111 
vs Enacted 

+B, 500 
+23,000 
-21 ,000 
+2,000 

+16,000 
-61, 000 
-1,500 

·10,000 
--------------

•44,000 

+6,000 

+33, 000 
+5,000 

Final Bill 
v:-i Request 

+48,300 
+8,000 

+49,000 
-163,400 

-29, 750 
-36,000 
+14,500 
+10, 000 

-- - -.. - - - ---.... 
-99,350 

+42,000 

+29,000 
-951 
-200 

+37,000 
+11,900 

750,000 730,601 750,000 TOTAL, FOSSIL ENERGY RESEARCH AND DEVELOPMENT..... +19,399 
============= ===========--

NAVAL PETROLEUM AND OJ L SHALE RESERVES •• , •••• , ..... . 14,000 13,006 13,006 -994 



20-SC-76 Tr1t1u• Syate• D8III011t1on and D1sposal, 
PPPL ......• ,, ........•.•.........••............. 

20-SC-77 Argonne Ut11itiea Upgrade, ANL ...•••.•.. 
2D·SC-78 Linear Assets Nodarnhat1on Project, L8NL 
20-SC-79 Cr1ticel Ut111t1es Infra&tructure 

Revitalization, SLAC •.........••..•...•.•...... 
20-SC-80 Ut1lities Infrastructure Project, FNAL .. 
21-SC-71 Princeton Ples•a Innovation Center, PPPL. 
21 ·SC· 72 Critical Infrastructure Recovery & 

Ranewel, PPPL ..•....•.••.•........•.........••.. 
21-SC-73 A111ea Infrastructure Modern1zatton ....... . 

Subtotal , Construction: .......••.•.......••... 

Subtotal, Science Laboratories Infrastructure. 

Safeguards and Security .............................. . 
Program Direction ........•....................•....... 

TOTAL, SCIENCE ..........•..........•.•........•. 

NUCLEAR WASTE DISPOSAL .......••.•.........••.........• 

ADVANCED RESEARCH PROJECTS AGENCY-ENERGY 

ARPA-E Projects ..........•............................ 
Program Direction .................................... . 

DEPARTNENT OF ENERGY 

(Aaounta 1n thousands) 

FY 2020 FY 2021 
Request Enacted 

13,000 19,400 
500 2,000 
500 2,000 

500 2,000 
500 2,00D 

2,000 

2.000 
2,000 

.. ....... ---·····-- ......................... 
208,000 151,400 

.... ..... ....... ----- ......................... 
301,000 174,110 

112,700 115,623 
186.300 190,306 

·-----·-----·· --------------
7,000,000 5,837,806 

·······=······ -==········ 
27,500 

390,000 
35,000 21,256 

Final Bill 

13,000 
500 
500 

500 
500 
150 

150 
150 ........ .... .... .. . . . ... 

173,700 
............... -- ...... 

240,000 

121,000 
192,000 

--------------
7,026,000 

=-····-*-===-
27,500 

392,000 
35,000 

Finel Bi 11 
vs Enacted 

+150 

+150 
+150 

........................... 
-34.300 

.. ........................ 
-61,000 

+6,300 
+5, 700 

----·---------
+26,000 

••======······ 
+27,500 

+2,000 

Final Bill 
vs Request 

-6.400 
•1,500 
-1,500 

-1,500 
·1,500 
-1,850 

·1,850 
·1,850 

.... -- -- .............. 
+22,300 

--- ............ --- --
+65,890 

+5,377 
+1,694 

.. -------------
+1, 168,194 

==--=·······=== 

+392,000 
+13, 744 



Resciaaton of Prior Veer Balances .................... . 

TOTAL, ARPA-E ...••.....•..•...••.....•...•..••.• 

TITLE 17 • INNOVATIVE TECHNOLOGY LOAN GUARANTEE PG" 

Ad111 n1 st rat tve Expenses . ...........................•.. 
Offsetting Collection ..... ,, .................. ,,,,., .. 
Rescission ........................................... . 
Resciaa1on of eurgency funding ...................... . 
Cancel let1on of CDM1tMnt Author1ty .......•........•. 

TOTAL, TITLE 17 • INNOVATIVE TECHNOLOGY LOAN 
GUARANTEE PROGRAK ........................... .. 

ADVANCEO TECHNOLOGY VEHICLES KANUFACTURING LOAN PGK 

Adainistrative Expenses .............................. . 
Resc1 ssi on of eaergency fund1 ng ...................... . 

TOTAL, ADVANCED TECHNOLOGY VEHICLES 
NANUFACTURING LOAN PROGRAK ...••...••..••••..•. 

TRIBAL ENERGY LOAN GUARANTEE PROGRAl'I 

Ada1 nistrat 1ve Expenses .............................. . 

DEPARTHENT OF ENERGY 

(Amounts in thousands) 

FY 2020 
Enacted 

425,000 

32,000 
•3,000 

29,000 

5,000 

5,000 

2,000 

FY 2021 
Request 

-332,000 

·310, 744 

3,000 
-3,000 

-160,659 

-224,000 

·384,659 

F1nal 8111 

427,000 

32,000 
-3,000 

-392,000 

·363,000 

5,000 
·1,908,000 

-1.903,000 

2,000 

Final 8111 
vs Enacted 

+2,000 

·392,000 

-392,000 

-1 ,908,000 

-1,908,000 

F1na1 8111 
vs Request 

+332,000 

+737,744 

+29,000 

+180,659 
-392,000 
+224,000 

+21,659 

+5, 000 
•1,906,000 

-1,903,000 

+2 ,000 
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