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FUNDING BY APPROPRIATION 

FY 2013 FY 2014 FY 2015
Current Enacted Request

Department of Energy Budget by Appropriation
Energy and Water Development and Related Agencies

Energy Programs
Energy Efficiency and Renewable Energy  1,691,757  1,900,641  2,316,749 +416,108 +21.9%
Electricity Delivery and Energy Reliabil ity  129,196  147,242  180,000 +32,758 +22.2%
Nuclear Energy  708,429  888,376  863,386 -24,990 -2.8%
Fossil Energy Programs

Clean Coal Technology   0   0 -6,600 -6,600 N/A
Fossil  Energy Research and Development  498,715  561,931  475,500 -86,431 -15.4%
Naval Petroleum and Oil Shale Reserves  14,129  19,999  19,950 -49 -0.2%
Elk Hil ls School Lands Fund   0   0  15,580 +15,580 N/A
Strategic Petroleum Reserve  182,625  189,360  205,000 +15,640 +8.3%
Northeast Home Heating Oil  Reserve  3,590  8,000  1,600 -6,400 -80.0%

Total, Fossil Energy Programs  699,059  779,290  711,030 -68,260 -8.8%
Uranium Enrichment D&D Fund  448,231  598,574  530,976 -67,598 -11.3%
Energy Information Administration  99,508  116,999  122,500 +5,501 +4.7%
Non-Defense Environmental Cleanup  223,457  231,741  226,174 -5,567 -2.4%
Science  4,681,195  5,066,372  5,111,155 +44,783 +0.9%
Advanced Research Projects Agency - Energy  250,636  280,000  325,000 +45,000 +16.1%
Departmental Administration  119,195  126,449  129,052 +2,603 +2.1%
Office of Indian Energy Policy and Programs   0   0  16,000 +16,000 N/A
Office of the Inspector General  39,803  42,120  39,868 -2,252 -5.3%
Title 17 - Innovative Technology
Loan Guarantee Program   0  20,000  7,000 -13,000 -65.0%
Advanced Technology Vehicles Manufacturing Loan Program  5,686  6,000  4,000 -2,000 -33.3%

Total, Energy Programs  9,096,152  10,203,804  10,582,890 +379,086 +3.7%
Atomic Energy Defense Activities

National Nuclear Security Administration
Weapons Activities  6,966,855  7,781,000  8,314,902 +533,902 +6.9%
Defense Nuclear Nonproliferation  2,237,420  1,954,000  1,555,156 -398,844 -20.4%
Naval Reactors  994,118  1,095,000  1,377,100 +282,100 +25.8%
Federal Salaries and Expenses/1  377,457  377,000  410,842 +33,842 +9.0%
Cerro Grande Fire Activities -61   0   0 0 N/A

Total, National Nuclear Security Administration  10,575,789  11,207,000  11,658,000 +451,000 +4.0%
Environmental and Other Defense Activities

Defense Environmental Cleanup  4,627,054  5,000,000  5,327,538 +327,538 +6.6%
Other Defense Activities  760,030  755,000  753,000 -2,000 -0.3%
Defense Nuclear Waste Disposal -727   0   0 0 N/A

Total, Environmental and Other Defense Activities  5,386,357  5,755,000  6,080,538 +325,538 +5.7%
Total, Atomic Energy Defense Activities  15,962,146  16,962,000  17,738,538 +776,538 +4.6%
Power Marketing Administrations

Southeastern Power Administration   0   0   0 0 N/A
Southwestern Power Administration  11,243  11,892  11,400 -492 -4.1%
Western area Power Administration (CROM)  90,949  95,930  93,372 -2,558 -2.7%
Falcon and Amistad Operating and Maintenance Fund  220  420  228 -192 -45.7%
Colorado River Basins -23,000 -23,000 -23,000 0 N/A
Transmission Infrastructure Program   0   0   0 0 N/A

Total, Power Marketing Administrations  79,412  85,242  82,000 -3,242 -3.8%
Federal Energy Regulatory Commission (FERC)   0   0   0 0 N/A

Subtotal, Energy and Water Development and Related Agencies  25,137,710  27,251,046  28,403,428 +1,152,382 +4.2%
Uranium Enrichment D&D Fund Discretionary Payments   0   0 -463,000 -463,000 N/A
Excess Fees and Recoveries, FERC -279 -26,236   0 +26,236 +100.0%

Total, Discretionary Funding by Appropriation  25,137,431  27,224,810  27,940,428 +715,618 +2.6%
1/Formerly Office of the Administrator

(Discretionary dollars in thousands)
FY 2015 vs. FY 2014

 $ %
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Energy Efficiency and Renewable Energy 
Proposed Appropriation Language 

 
For the Department of Energy expenses including the purchase, construction, and acquisition of plant and capital 
equipment, and other expenses necessary for energy efficiency and renewable energy activities in carrying out the 
purposes of the Department of Energy Organization Act (42 U.S.C. 7101 et seq.), including the acquisition or condemnation 
of any real property or any facility or for plant or facility acquisition, construction, or expansion, [$1,912,104,111,] 

$2,316,749,000, to remain available until expended: Provided, That [$162,000,000] $160,000,000 shall be available until 
September 30, [2015] 2016 for program direction: Provided further, That, of the amount provided under this heading, the 
Secretary may transfer up to [$45,000,000] $60,000,000 to the Defense Production Act Fund for activities of the 
Department of Energy pursuant to the Defense Production Act of 1950 (50 U.S.C. App. 2061, et seq.): Provided further, That 
[$4,711,100 from Public Law 111–8 and $5,707,011 from Public Law 111–85 provided under this heading are hereby 
rescinded: Provided further, That no amounts may be rescinded from amounts that were designated by the Congress as an 
emergency requirement pursuant to a concurrent resolution on the budget or the Balanced Budget and Emergency Deficit 
Control Act of 1985.] of the amount provided under this heading, $15,000,000 shall be available for weatherization 
assistance for State level demonstrations of financing methods for low-income multi-family units, including technical 
assistance for recipients, and shall be awarded on a competitive basis, notwithstanding the requirements of Part A of Title IV 
of the Energy Conservation and Production Act (42 U.S.C. 6861 et seq.).  Provided further, That, of the amount provided 
under this heading, not to exceed $14,000,000 shall be available for a technical assistance program for local governments 
and community agencies to support energy planning, and program development and implementation, and may include 
assistance awarded on a competitive basis, notwithstanding the requirements of Part D of Title III of the Energy Policy and 
Conservation Act (42 U.S.C. 6321 et seq.).  
 

Explanation of Changes 
 

Deleted language referencing the rescission of prior year balances included in the FY 2014 Appropriations Bill. 
 
In support of the Weatherization Assistance and Intergovernmental Programs budget request:  
• Included language to authorize competitive funding for low-income multi-family units within the Weatherization 

Assistance Program. 
• Included language to authorize funding for a technical assistance program for local governments and community 

agencies for the new Clean Energy and Economic Development Partnerships program. 
 
Public Law Authorizations 
P.L. 93-275, “Federal Energy Administration Act” (1974) 
P.L. 93-410, “Geothermal Energy Research, Development, and Demonstration Act” (1974) 
P.L. 93-577, “Federal Non-Nuclear Energy Research and Development Act” (1974) 
P.L. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975) 
P.L. 94-385, “Energy Conservation and Production Act” (ECPA) (1976) 
P.L. 94-413, “Electric and Hybrid Vehicle Research, Development and Demonstration Act” (1976) 
P.L. 95-91, “Department of Energy Organization Act” (1977) 
P.L. 95-618, “Energy Tax Act” (1978)     
P.L. 95-619, “National Energy Conservation Policy Act” (NECPA) (1978)    
P.L. 95 620, “Power Plant and Industrial Fuel Use Act” (1978) 
P.L. 95-238, Title III – “Automotive Propulsion Research and Development Act” (1978) 
P.L. 96-512, “Methane Transportation Research, Development and Demonstration Act” (1980) 
P.L. 96-294, “Energy Security Act” (1980) 
P.L. 100-12, “National Appliance Energy Conservation Act” (1987) 
P.L. 100-357, “National Appliance Energy Conservation Amendments” (1988) 
P.L. 100-494, “Alternative Motor Fuels Act” (1988) 
P.L. 100-615, “Federal Energy Management Improvement Act” (1988) 
P.L. 101-218, “Renewable Energy and Energy Efficiency Technology Competitiveness Act” (1989) 
P.L. 101-566, “Spark M. Matsunaga Hydrogen Research, Development, and Demonstration Act of 1990” 
P.L. 101-575, “Solar, Wind, Waste, and Geothermal Power Production Incentives Act” (1990) 
P.L. 102-486, “Energy Policy Act of 1992” 
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P.L. 104-271, “Hydrogen Future Act of 1996” 
P.L. 106-224, “Biomass Research and Development Act” (2000) 
P.L. 109-58, “Energy Policy Act of 2005”  
P.L. 110-140, “Energy Independence and Security Act of 2007”  
P.L. 110-234, “The Food, Conservation, and Energy Act of 2008” 
P.L. 111-5, “American Recovery and Reinvestment Act of 2009” 
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Energy Efficiency and Renewable Energy 
 

($K) 
FY 2013 Current1 FY 2014 Enacted2 FY 2014 Current FY 2015 Request 

1,691,757 1,900,641 1,900,641 2,316,749 
 
Overview  
The Office of Energy Efficiency and Renewable Energy (EERE) is the U.S. Government’s primary clean energy technology 
organization, working with many of America’s best innovators and businesses to support high-impact applied research, 
development, demonstration, and deployment (RDD&D) activities in the areas of sustainable transportation, renewable 
power, and energy efficiency.  EERE implements a range of strategies aimed at reducing our reliance on oil, saving families 
and businesses money, creating jobs, and reducing pollution.  We work to ensure that the clean energy technologies of 
today and tomorrow are not only invented in America, but also manufactured in America. 
 
EERE’s work parallels fundamental national interests — expanding prosperity, increasing energy affordability, ensuring 
environmental responsibility, enhancing energy security, and offering all Americans a broader range of energy choices.  
After decades of targeted EERE investments in American clean energy innovation, we are seeing the results across the 
Nation, and today the U.S. stands at a critical point in time in terms of the opportunity in clean energy.  For the first time in 
history, a wide array of technologies — from solar power, wind power, and plug-in electric vehicles, to solid-state lighting 
and cellulosic biofuels — are showing a clear path to cost competitiveness compared to conventional forms of energy, 
bringing a number of these technologies to the edge of widespread market adoption.  We have the opportunity to further 
accelerate the adoption of these technologies and a number of other clean energy technologies that are on the brink of 
market acceptance, while also providing our Nation an opportunity to win one of the most important global economic races 
of the 21st century.   
 
EERE’s investment strategies focus on investing in only the highest-impact activities to achieve its mission and maximize the 
value it delivers to the American taxpayer.  Impact evaluations using best-practice, peer-reviewed methods are critical to 
understanding the return to the taxpayer of past investments and making continuous improvements in EERE’s investment 
strategy going forward.  The results of EERE’s investments are documented through independent evaluations of EERE’s 
portfolio, which are performed on an ongoing basis, and quantify the return on investment across EERE.  To date, third 
party evaluators have completed five evaluations covering research and development (R&D) investments in photovoltaic 
energy systems, wind energy, vehicle combustion engines, geothermal technologies, and advanced battery technologies for 
electric-drive vehicles.  Investments over the period from 1976 to 2008, roughly one third of EERE’s portfolio (by amount 
invested), have been formally evaluated.  The total EERE taxpayer investment for the portion evaluated was $15 billion, and 
evaluations documented an estimated economic benefit to the U.S. of $388 billion, a net return on investment of over 24 to 
1.3 
 
In FY 2015, EERE will continue to inform its investments through insights from the above retrospective analyses, as well as 
through internal and independent economic analyses and assessments of potential technology impacts on energy usage, 
energy emissions, American oil imports, and U.S. manufacturing competitiveness.  This approach focuses efforts on the 
most promising opportunities across a full spectrum of sectors and maturation timeframes to ensure a full pipeline of 
efficiency and renewable technologies in both the near and longer term.  To design a specific program activity, EERE works 
with industry and creates technology-specific roadmaps — evaluating the future market potential and public benefit of 
technologies by incorporating in-house expertise, market awareness, and knowledge of private investment.  EERE continues 
to develop its portfolio to ensure its investments can make a significant impact in transforming large existing global energy 
markets and to maximize the value it delivers to the taxpayer. 
 
To complement and enhance its roadmap-based approach, EERE designates a small fraction of its annual funding for 
“incubator” programs within its programs, designed to enable potential on-ramping of innovative new “off-roadmap” 

1 Funding reflects the transfer for SBIR/STTR to the Office of Science. 
2 FY 2014 Enacted and FY 2014 Current reflect the contractor foreign travel rescission of $1,045,000. 
3 Preliminary aggregate net benefits calculation by EERE Office of Strategic Programs, combining cost-benefit impact results from formal evaluation studies 
conducted for the Solar Energy, Geothermal Technologies, Wind Energy, Vehicle Technologies, and Advanced Manufacturing programs. 
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technologies and solutions not represented in a significant way in current EERE program plans, roadmaps, or project 
portfolios.  These incubator programs allow EERE to further develop, assess, and screen new technologies for their 
potential to be “on-ramped” into its future updated roadmaps and program plans.  Highly successful Incubator projects 
should demonstrate the potential and reduce the risk of “off roadmap” new approaches and technologies such that they 
warrant significant consideration for inclusion into future EERE programs roadmaps at the end of the project performance 
period. 
 
Highlights and Major Changes in the FY 2015 Budget Request 
In FY 2015, EERE will invest $2.3 billion toward continuing its focus on growing the domestic clean energy industry, 
increasing energy productivity for American businesses, and expanding access to renewable power and alternative vehicles.  
Areas of increased emphasis include additional support for R&D in advanced manufacturing, sustainable transportation, 
emerging building and equipment technologies and standards, hydropower, geothermal energy; crosscutting grid 
integration activities and weatherization assistance, among other areas.  EERE will also sustain efforts to streamline and 
enhance its operations, conduct rigorous evaluations of its portfolios, and achieve the greatest possible efficiency and 
outcomes in each of its three sectors and its key organization-wide initiatives. 
 
Sustainable Transportation ($705.2 million) 
• Vehicle Technologies:  EERE will invest $359 million in FY 2015 to support RDD&D of efficient and alternative fuel 

vehicles.  A significant component, the EV Everywhere Grand Challenge aims to aggressively reduce costs and improve 
performance of electric vehicles–specifically, in the areas of (1) advanced batteries; (2) electric drive systems, including 
electric motors with significantly reduced or no rare-earth materials and advanced power electronics that use wide 
bandgap devices; (3) lightweight materials technologies; and (4) other enabling technologies as well as collaborative 
work to better integrate plug-in vehicles with the electric grid.  FY 2015 funding also supports significant R&D on more 
efficient combustion engine technologies as well as work to eliminate technical barriers to increased transportation use 
of alternative and renewable fuels, with a focus on natural gas and drop-in biofuels.  In the deployment area, FY 2015 
funding initiates new alternative fuel vehicle community partner projects to build strategically-placed, high-impact 
community-scale demonstrations of alternative fuel vehicles.   

 
• Bioenergy Technologies:  EERE will invest $253 million in FY 2015, with an emphasis on the development of innovative 

processes to convert cellulosic and algal-based feedstocks to bio-based gasoline, jet, and diesel fuels at a cost of $3.00 
per gallon of gasoline equivalent.  In collaboration with the U.S. Departments of Navy and Agriculture, commercial-
scale biorefineries to produce military-specification fuels will be demonstrated.  Additionally, funds will be utilized to 
advance innovative new technologies from R&D to pilot- and demonstration-scale.  FY 2015 funding also enables 
development of technologies to produce high-value bio-chemicals for bio-based carbon fibers for use in applications 
such as lightweight vehicles, wind turbine blades, and novel insulation materials, in support of DOE’s Clean Energy 
Manufacturing Initiative. 

 
• Hydrogen and Fuel Cell Technologies:  EERE will invest $93 million in FY 2015 to support a focused R&D effort to reduce 

the cost and increase the durability of fuel cell systems, with a targeted cost of $40/kW and durability of 5,000 hours, 
which is equivalent to 150,000 miles, by 2020.  In addition, EERE will invest in R&D for technologies that can bring the 
cost of hydrogen from renewable resources to less than $4.00 per gallon of gasoline equivalent–dispensed and 
untaxed–by 2020.  In FY 2015, Fuel Cell R&D will emphasize areas such as stack component R&D, systems, and balance 
of plant (BOP) components.  Hydrogen Fuel R&D will focus on technologies and materials that will reduce hydrogen 
production, compression, transport, and storage costs.  Funding also supports targeted early market fuel cell 
demonstrations and addresses codes and standards to overcome barriers to commercialization. 

 
Renewable Power ($521.3 million) 
• Solar Energy:  EERE will invest $282 million in FY 2015 to support the SunShot Initiative goal to make solar power cost-

competitive without subsidies by 2020.  This includes the development and demonstration of innovative manufacturing 
technologies to increase U.S. competitiveness, in support of DOE’s Clean Energy Manufacturing Initiative, and solar 
photovoltaic activities that enable both hardware development and a 50 percent reduction in non-hardware “soft 
costs”.  FY 2015 funding also supports development of advanced thermal storage and supercritical CO2 power cycles so 
that concentrated solar power can achieve base-load grid parity. 
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• Wind Energy:  EERE will invest $115 million in FY 2015, including funding for three advanced offshore wind 
demonstration projects planned to be in operation by 2017, as well as an Atmosphere to Electrons Initiative focused on 
optimizing whole wind farms as a system to lower the cost of land-based and offshore wind energy.  FY 2015 funding 
also enables pursuit of new designs, materials and manufacturing processes for longer blades to capture greater wind 
resource and address transportation barriers, in support of DOE’s Clean Energy Manufacturing Initiative. 

 
• Water Power:  EERE will invest $62.5 million in FY 2015 to support innovative technologies for generating electricity 

from water resources.  HydroNEXT, a new EERE initiative, aims to improve the performance, flexibility, and 
environmental sustainability of technologies applicable to existing hydropower facilities, while also developing and 
demonstrating technologies that will enable new, low-impact, fish-friendly hydropower development.  HydroNEXT will 
emphasize modular, “drop-in” systems that will minimize capital costs and environmental impact and maximize ease of 
manufacture.  FY 2015 funding also supports marine and hydrokinetic activities to develop and validate open-source 
design tools and support testing of wave and tidal energy systems, to enable industry to develop robust next-
generation systems. 

 
• Geothermal Technologies:  EERE will invest $61.5 million in FY 2015, including support for site characterization of the 

Frontier Observatory for Research in Geothermal Energy (FORGE), a critical step for readying the FORGE site to test and 
validate cutting-edge enhanced geothermal systems (EGS) technologies and techniques.  FORGE is a dedicated site with 
a central focus on creating an accelerated commercial pathway to large-scale EGS power generation in the U.S. FY 2015 
funding also advances validation of the program’s “Play Fairway Analysis,” which assesses exploration risk and the 
probability of finding new resources on a regional scale, resulting in maps and studies that reduce the industry’s drilling 
and development risks.  FY 2015 funding will also advance the DOE Strategic Materials effort by transitioning its most 
successful feasibility studies of technologies to extract strategic materials from geothermal brines to technology 
prototype development or field demonstration projects.  

 
Energy Efficiency ($857.7 million) 
• Advanced Manufacturing:  EERE will invest $305 million in FY 2015 to enable the development and deployment of 

industrial efficiency and cross-cutting clean energy manufacturing technologies.  The funding supports high-impact 
R&D focused on advanced manufacturing and materials with U.S. manufacturers to realize significant gains in energy 
productivity, environmental performance, and product yield.  As part of a larger proposed interagency network aimed 
at bringing together universities, companies, and the government to improve U.S. manufacturing competitiveness, the 
funding includes the deployment of at least one additional Clean Energy Manufacturing Innovation Institute, along with 
continued support of existing institutes.  FY 2015 funding will also support the deployment of energy efficient 
manufacturing technologies and practices, including strategic energy management and combined heat and power, 
across American industry through training programs, site assessments, and standards development. 

 
• Buildings Technologies:  EERE will invest $212 million in FY 2015, including support for several high-impact R&D 

initiatives in the Emerging Technologies (ET) area.  Specifically, ET will invest in a new activity to pursue non-vapor-
compression air conditioning technologies and increased investments in transactive communication and controls that 
will enable appliances and buildings to more efficiently interact with the grid, both of which offer significant 
opportunity to increase energy savings with reduce greenhouse gas emissions in buildings.  FY 2015 funding also 
supports increased investment in the Equipment and Appliance Standards subprogram to establish minimum efficiency 
requirements pursuant to Federal statutes.  FY 2015 funding will assist home builders to build to high efficiency levels, 
improve homeowner access to home improvement services, and improve the information, tools, and resources 
available to the commercial sector with a goal of achieving 20 percent savings by 2020.  The FY 2015 request also 
includes $10M for a consortium for building energy innovation to reduce energy use in small- and medium-size 
commercial buildings and demonstrate new paths to market for real energy savings.  

 
• Weatherization and Intergovernmental Program:  EERE will invest a total $305 million in FY 2015, with $228 million to 

support the Weatherization Assistance Program at levels that provide access to home weatherization services for low-
income households in jurisdictions across the country, including over 33,000 homes in FY 2015.  Increased funding for 
the State Energy Program to $63 million allows for expansion of innovative initiatives through key engagements with 
the state energy office network to spur accelerated energy efficiency and clean energy technology deployment.  New 
funding is provided for Clean Energy and Economic Development Partnerships to assist regions in creating economic 
development roadmaps in sustainable shale gas growth zones and technical assistance to incentivize and enable local 
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governments/communities to leverage clean energy technologies to meet their energy goals and achieve local 
economic growth. 

 
• Federal Energy Management Program (FEMP):  EERE will invest $36 million in FY 2015 to continue FEMP’s core 

activities to assist and enable Federal agencies to meet energy-related and other sustainability goals and provide 
Federal energy leadership to the country.  Additional areas of focus in FY 2015 include support for a new center of 
expertise focused on Federal Data Center Energy Efficiency and Optimization, increased project tracking, and expanded 
development and implementation of critical tools for enhancing the effective use of project financing mechanisms.  
FEMP, through the continuation of the Federal Energy Efficiency Fund, will also provide direct funding to leverage cost-
sharing at Federal agencies for capital projects and other initiatives to increase the energy efficiency, water 
conservation, and renewable energy investments at agency facilities.   

 
Key Crosscutting Initiatives 
Within its programmatic activities, EERE engages in high-impact internal crosscutting initiatives that are closely coordinated 
across EERE’s programs to break down silos and maximize the coordination and impact of taxpayer investments.  
 
• The Grid Integration Initiative focuses on EERE-specific activities that that enable seamless integration of EERE 

technologies into the electrical grid at scale.  In coordination with DOE’s cross-cutting grid modernization efforts, 
EERE’s activities target the development of next-generation technologies and solutions that will enable smarter, 
interactive systems for intermittent and distributed EERE technologies that better enable integration into the grid in a 
safe, reliable, and cost-effective manner.  The flagship of EERE’s Grid Integration Initiative is the Energy Systems 
Integration Facility (ESIF) at the National Renewable Energy Laboratory (NREL).  Commissioned in September 2013, ESIF 
is a state-of-the-art facility designed for testing, simulation, data analysis, engineering, and evaluation techniques for 
integrated technologies in a risk-free environment.  ESIF serves as the hub for EERE grid integration activities and is 
providing unique R&D opportunities for utilities, advanced clean energy technology manufacturers, and system 
integrators that together will help reshape the energy system of the 21st century.  This exceptional national resource 
enables scientists and engineers from the private and public sector to conduct critical research, development, testing, 
and validation.  The efforts at ESIF will directly benefit and inform equipment providers, utilities, public utility 
commissions, legislative bodies and other entities working to integrate renewable energy and advanced efficiency 
technologies and approaches into the Nation’s electricity grid.  In FY 2015, EERE will increase its core investment in ESIF 
to $30 million to allow the expansion of ESIF staff and equipment to support full operation of the user facility. 
 

• The Clean Energy Manufacturing Initiative (CEMI) is a comprehensive DOE-wide approach to increase U.S. 
competitiveness in clean energy manufacturing.  CEMI supports innovation in manufacturing technology that will help 
companies competitively manufacture clean energy technologies in the U.S., while increasing U.S. manufacturing 
competitiveness across the board by increasing energy productivity.  
 

• The Next Generation Power Electronics Initiative seeks to maintain U.S. leadership in wide bandgap (WBG) 
semiconductor technology and create a U.S. manufacturing and R&D base for WBG power devices and power 
electronics systems, which allow these systems to be smaller, cheaper, and more efficient for clean energy 
applications. This class of WBG technologies enables power electronics to operate at much higher voltages, 
temperatures, and switching frequencies compared to silicon devices and has applications in next-generation power 
electronics for solar power, wind power, plug-in electric vehicles, variable drive motors, and other clean energy 
technologies.  EERE seeks to further develop and transition these technologies into the commercial clean energy 
marketplace by leveraging the new Next Generation Power Electronics Manufacturing Institute, the first Clean Energy 
Manufacturing Innovation Institute.  These Institutes are consistent with the President’s vision for a larger multi-agency 
National Network for Manufacturing Innovation (NNMI). 
 

• The Carbon Fiber Composites for Clean Energy Initiative seeks to coordinate and optimize RD&D investments across 
EERE to address challenges throughout the entire supply chain for carbon fiber composites, which are a platform 
material relevant to a number of clean energy applications.  Their high strength-to-weight and stiffness-to-weight 
ratios, outstanding corrosion resistance and other properties enable use in lightweight vehicles, next generation blades 
for wind turbines, high pressure storage tanks for natural gas and hydrogen, and a wide variety of other applications.   
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FY 2013 Key Accomplishments 
The accomplishments listed below provide both results of specific internal and independent analyses conducted on return 
on investment as well as noteworthy project, portfolio, or program accomplishments in FY 2013 that have been achieved 
through EERE partnerships with industry, research or academic institutions, cross-cutting consortia, and/or our Federal, 
state, and local partners.  
 
Sustainable Transportation 
Vehicle Technologies 
• Through the EERE-supported SuperTruck Initiative, demonstrated a 22 percent engine efficiency improvement in the 

laboratory and developed a full-scale prototype class 8 heavy duty truck that demonstrated a 61 percent improvement 
in freight efficiency during initial on-road testing (compared to a 2009 baseline truck).   

• Since 2010, reduced the cost of plug-in electric vehicle batteries by more than 50 percent to $325/kilowatt hour. 
• Since 2013, increased use of advanced transportation technology through two new public-private partnerships: the 

National Clean Fleets Partnership, which collaborates with large vehicle fleets to significantly reduce fuel use and save 
money, has grown from fewer than 10 partners at its launch, to 23 partners in February 2014; and the Workplace 
Charging Challenge, which calls upon America’s employers in all sectors of the economy to provide PEV charging access 
at worksites across the country, has grown from 13 partners and eight ambassador stakeholder groups to more than 50 
since its launch in January 2013. 

 
Bioenergy Technologies 
• In FY 2013, the five EERE-supported high-tonnage feedstock logistics projects—which included partnerships with 

original equipment manufacturers—demonstrated an up to 25 percent reduction in cost (e.g., $13.00/ton cost 
reduction relative to conventional systems for baled corn stover) for integrated systems that utilize agricultural 
residues, forest resources, and/or herbaceous and short-rotation energy crops.  Cost reductions claimed in all five 
projects have been independently validated by Oak Ridge National Laboratory researchers. 

• Also in FY 2013, the Nation’s first EERE-funded pioneer cellulosic ethanol plant began production and commercial sale 
of product.  This plant has an annual cellulosic ethanol production capacity of 8 million gallons per year (mmgy).  Two 
additional, commercial scale biorefineries are expected to complete construction and commissioning in 2014, adding a 
production capacity of more than 50 mmgy of domestic cellulosic ethanol. 

• After a decade of pilot-scale work, technical performance data were generated in FY 2012 that validated the potential 
of biochemical and thermochemical process pathways to produce cellulosic ethanol in a mature commercial biorefinery 
for approximately $2.00/gallon. 
 

Hydrogen and Fuel Cell Technologies 
• In FY 2013, demonstrated technology capable of reducing the high-volume modeled cost of automotive fuel cell 

systems to $55/kW, which is a reduction of more than 30 percent since 2008 and more than 50 percent since 2006—
and is well on the way to achieving the 2020 target of $40/kW.  
 

Renewable Power 
Solar Energy  
• DOE investments in efficiency improvement and ‘soft cost’ reduction continue contributing to rapid deployment of 

solar energy; through FY 2013, this investment helped U.S. realizes a 32 percent year over year increase in solar energy 
deployment, up to 9.5 GW total installed capacity. 

• As of December 2013 – 3 years into the 10 year SunShot initiative – EERE is more than 60 percent of the way to its 2020 
goals.  Specifically, EERE-supported efforts have enabled a reduction of the utility-scale photovoltaic (PV) system’s 2010 
baseline price of $3.80/Wdc to $1.85/Wdc, demonstrating that PV is on target for achieving the 2020 goal of 
$1.00/Wdc; and from concentrated solar power’s levelized cost of electricity’s 2010 baseline of $0.21/kWh, the 
reduction was to $0.13/kWh, continuing towards the 2020 target of $0.06/kWh. 

 
Wind Energy  
• In FY 2013, awarded funding and began development of the first U.S. offshore wind energy projects through a 5-year 

initiative with multiple competitively awarded projects—which have completed the preliminary engineering and 
project development phases.  In 2014, EERE will select and fund three of seven projects to move to final design, 
construction, and installation.  These demonstration projects are anticipated to complete construction and be 
operational by the end of 2017, accelerating the development and deployment of breakthrough offshore wind power 
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technologies, which will help diversify our Nation’s energy portfolio, promote economic development, and launch a 
new U.S. industry. 

• A program-funded project at the University of Maine recently became the first grid-connected offshore wind turbine in 
the U.S., and represents the first concrete-composite floating platform wind turbine to be deployed in the world. 
 

Water Power  
• In FY 2013, DOE collaborated with the International Energy Agency's Ocean Energy Systems group on the first-of-its 

kind Tethys database, which catalogues, shares, and maps environmental research from around the world to enable 
sustainable development and expansion of clean offshore wind and ocean renewable power. In addition to the 
database, DOE released a complementary report providing an in-depth analysis of the environmental impacts of wave, 
tidal and current devices, including on wildlife and overall health of the host water body. The results of the analysis 
show some promising information about the environmental safety of marine and hydrokinetic devices. 

• In FY 2013, EERE funded fabrication of a basin-scale model of and ocean current device and completion of a series of 
tow tank tests at the Naval Surface Warfare Center’s David Taylor Model Basin in Bethesda, MD. The tests 
demonstrated static and dynamic stability of the device in a variety of modes and validated numerical and modeling 
data, bringing the technology another step closer to commercialization.  
 

Geothermal Technologies  
• In FY 2013, EERE supported the first sustained enhanced geothermal system (EGS) demonstration success in the U. S. at 

The Geysers.  Following a year-long stimulation along the outer edges of an operating geothermal field, this EGS 
demonstration project in northern California successfully accessed a new and distinct reservoir in a very low-
permeability, high-temperature region, yielding a clearly demonstrated commercial-strength 5 MW resource.  

• Also in FY 2013, the Desert Peak 2 project in Nevada completed an 8-month, multi-stage stimulation of an existing yet 
underperforming well, making it the first EGS project in America to supply commercial electricity to the grid by 
providing an additional 1.7 MW at the existing well-field.  The National Renewable Energy Lab estimates 7-10 GW of 
resource from in-field and near-field EGS in the U. S.  
 

Energy Efficiency  
Advanced Manufacturing 
• Provided Department of Energy contribution to support for the pilot National Additive Manufacturing Innovation 

Institute (NAMII), known as AmericaMakes, in Youngstown, OH.  In its first year of operation, AmericaMakes has 
already enlisted 92 partners in a membership consortium. 

• As part of the Better Plants Program, more than 125 Program Partners—representing close to 1,800 plants and over 8 
percent of the total U.S. manufacturing energy footprint—have committed to reduce their energy intensity by 25 
percent over 10 years.  As of October 2013, Partners have reported about 190 trillion Btu and $1 billion cumulatively in 
energy savings since 2009. 

 
Building Technologies 
• In FY 2013, EERE completed 13 new Energy Star test procedures proposals or final test procedures and issued final rules 

for test procedures and standards for 19 products, saving American businesses and consumers billions of dollars in 
estimated energy costs over the lifetime of associated new products. 

• In FY 2013, EERE R&D in solid-state lighting (SSL) technologies enabled an efficacy of 168 lumen per Watt in a 
laboratory device with quality warm white lights, exceeding the target efficacy for the year by 15 percent.  Overall, SSL 
products on the market and installed in buildings for FY 2012 were estimated to save consumers 70 trillion Btu. 
 

Weatherization and Intergovernmental Program 
• In FY 2013 improved the energy performance and comfort in the homes of 46,871 American low-income families across 

the Nation, resulting in an estimated 1.4 trillion Btus of first-year energy savings and $20 million in first-year energy 
cost savings.   
 

Federal Energy Management Program 
• In FY 2013, EERE assisted Federal agencies in reducing the life-cycle energy consumption of Federal facilities through 

performance contracting and technical assistance programs by more than 27.9 trillion Btus, equal to the energy 
consumption of 312,000 average American homes in a single year. 
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Energy Efficiency and Renewable Energy 
Funding by Congressional Control ($K) 

 

FY 2013 
Currenta 

FY 2014 
Enactedb 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 
Enacted 

Vehicle Technologies 303,165 289,737 — 289,737 359,000 +69,263 
Bioenergy Technologies —- 232,290 — 232,290 253,200 +20,910 
Biomass & Biorefinery Systems R&Dc 185,190 — — — — — 
Hydrogen and Fuel Cell Technologies 95,844 92,928 — 92,928 92,983 +55 
Solar Energy 269,050 257,058 — 257,058 282,300 +25,242 
Wind Energy 86,129 88,126 — 88,126 115,000 +26,874 
Water Power 54,687 58,565 — 58,565 62,500 +3,935 
Geothermal Technologies 35,025 45,775 — 45,775 61,500 +15,725 
Advanced Manufacturing — 180,471 — 180,471 305,100 +124,629 
Industrial Technologiesd 114,254 — — — — — 
Federal Energy Management Program 28,265 28,248 — 28,248 36,200 +7,952 
Building Technologies 204,601 177,868 — 177,868 211,700 +33,832 
Weatherization and Intergovernmental Program 

 
 —    

Weatherization Assistance Program       
Weatherization Assistance  128,879 170,898 — 170,898 224,600 +53,702 
Training and Technical Assistance 2,826 2,998 — 2,998 3,000 +2 

Total, Weatherization Assistance Program 131,705 173,896 — 173,896 227,600 +53,709 
State Energy Program 47,108 49,970 — 49,970 63,100 +13,130 
Clean Energy and Economic Development Partnerships — — — — 14,000 +14,000 
Tribal Energy Programe 9,421 6,996 — 6,996 0 -6,996 

Total, Weatherization and Intergovernmental Program 188,234 230,862 — 230,862 304,700 +73,838 
Program Direction 160,455 162,000 — 162,000 160,000 -2,000 
Strategic Programs 23,554 23,540 — 23,540 21,779 -1,761 
Facilities and Infrastructure 24,880 45,973 — 45,973 56,000 +10,027 
Subtotal, Energy Efficiency and Renewal Energy 1,773,333 1,913,441 — 1,913,441 2,321,962 +408,521 

Use of Prior Year Balances -81,576 -2,382 — -2,382 -5,213 -2,831 
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FY 2013 
Currenta 

FY 2014 
Enactedb 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 
Enacted 

Rescission of Prior Year Balances — -10,418 — -10,418 — +10,418 
Total, Energy Efficiency and Renewal Energy 1,691,757 1,900,641 — 1,900,641 2,316,749 +416,108 
Federal FTEs 732 707  707 697 -10 
 
SBIR/STTR: 
• FY 2013 Transferredf: SBIR $23,346; STTR: $3,027 
• FY 2014 Proposed: SBIR: $23,509; STTR: $3,358 
• FY 2015 Request: SBIR: $29,616; STTR: $4,085 

a Funding reflects the transfer of SBIR/STTR to the Science. 
b FY 2014 Enacted and FY 2014 Current reflect the contractor foreign travel rescission of $1,045,000 ). 
c Biomass & Biorefinery Systems R&D (formerly Bioenergy Technologies in FY 2014). 
d Industrial Technologies (formerly Advanced Manufacturing in FY 2014). 
e In the FY 2015 Budget Request, the Tribal Energy Program (TEP) is transferred within DOE’s Office of Indian Energy Policy and Programs. 
f FY 2013 transfer included $1,297,380 of prior year balances. 
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Vehicle Technologies 
 

Overview 
The transportation sector accounts for two-thirds of United States (U.S.) petroleum use and on-road vehicles are responsible for 80 
percent of this amount.  Our dependence on oil for transportation affects our national economy and individual wallets.  We 
continue to send nearly $1 billion a day overseas for oil and Americans currently pay over $3.50 per gallon at the pump.  The U.S. 
Department of Energy’s (DOE’s) first Quadrennial Technology Review states that, “dependence on petroleum creates significant 
economic, security, and environmental challenges.”1  To address these pressing challenges and help Americans reduce their energy 
costs, there are two solution pathways:  (1) use conventional fuels more efficiently and (2) replace them with cost competitive, 
domestically-produced alternatives.  Public investment in advanced transportation technologies that enable both of these 
pathways will improve our Nation’s energy security, reduce greenhouse gas (GHG) emissions, and strengthen our economic 
competiveness in the global clean energy race.   

Aligning with the President’s Climate Action Plan and all-of-the-above approach to American energy, the Vehicle Technologies 
program supports a broad technology portfolio; adheres to a comprehensive and analysis-based strategy of research, development, 
demonstration, and deployment activities; and relies on strategic partnerships to accelerate the movement of technologies from 
the laboratory to the showroom and onto the road: 
• Research and development (R&D) focuses on reducing the cost and improving the performance of a mix of medium- and long-

term vehicle technologies including advanced batteries, electric traction drive systems, lightweight and propulsion materials, 
advanced combustion engines, advanced fuels and lubricants, and other enabling technologies.   

• Modeling, evaluation, and demonstration activities provide objective, publicly-available data to identify the most appropriate 
Federal investments and pathways for technology improvements and lessons learned for cost-effective future deployment. 

• Outreach and deployment provide technical assistance, tools, and resources to help local communities accelerate alternative 
fuel vehicle and infrastructure market growth and help consumers and fleets understand their options for saving money on 
fuel. 

• Research partnerships with industry (U.S. DRIVE, 21st Century Truck) leverage technical expertise, prevent duplication, ensure 
public funding remains focused on the most critical barriers to technology commercialization, and accelerate progress.  
Strategic partnerships with end-users and other key stakeholders (Clean Cities, National Clean Fleets Partnership, and 
Workplace Charging Challenge) focus on overcoming market barriers and catalyzing private-sector action to enable the 
widespread use of advanced technology vehicles – at no additional cost to the government.  

Close coordination with other Programs in EERE and across the DOE complex – National Laboratories, DOE’s Office of Science, 
Office of Electricity Delivery and Energy Reliability (OE), and the Advanced Research Projects Agency-Energy (ARPA-E) – ensures the 
effective use of resources while avoiding duplication.  This coordination enables program leadership of the EV Everywhere Grand 
Challenge; supports the vehicle-related components of EERE’s Clean Energy Manufacturing Initiative, Wide Bandgap 
Semiconductors for Clean Energy Initiative, and Grid Integration Initiative; and facilitates the transfer of successful technologies 
across the research and development continuum.  In FY 2015, Vehicle Technologies will place increasing emphasis on collaboration 
with EERE’s Fuel Cell Technologies and Bioenergy Technologies programs as part of a coordinated and comprehensive strategy to 
achieve the EERE goal of expanding the adoption of sustainable, domestically-powered transportation alternatives.   

Highlights of the FY 2015 Budget Request   
The Vehicle Technologies budget request supports several key initiatives that contribute to achieving its high-level goals:  
• The EV Everywhere Grand Challenge, a bold DOE-wide initiative, seeks to enable the United States to produce a wide 

array of plug-in electric vehicle models (PEVs, including plug-in hybrids and all-electric vehicles) that are as affordable 
and convenient as the gasoline powered vehicles we drive today by 2022.  Developed with key stakeholder input, EV 
Everywhere technology performance and cost targets will guide DOE investments to reduce the combined battery and 
electric drive system costs of a PEV by up to 50 percent.  Specific technical targets include: 
 Cutting battery costs from $325/kWh in 2013 to $125/kWh by 2022; 
 Eliminating almost 30 percent of vehicle weight through light weighting by 2022, compared to a 2002 baseline; and 
 Reducing the cost of electric drive systems from $16/kW in 2013 to $8/kW by 2022. 

• The program will pursue new opportunities to dramatically improve the performance and lower the cost of power 
electronics through wide bandgap semiconductors (in support of the EERE Wide Bandgap Semiconductors for Clean 
Energy Initiative and in coordination with the Clean Energy Manufacturing Initiative), and improved motor technologies 
that eliminate and/or reduce the use of critical materials, such as rare earth metals.  

1  Available at:  http://energy.gov/sites/prod/files/ReportOnTheFirstQTR.pdf.  
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• An important activity in the Vehicle Technologies portfolio is the Workplace Charging Challenge, which aims to enable a 
tenfold increase in the number of U.S. employers offering workplace charging by 2018 – significantly increasing the 
convenience of PEVs and providing consumers with a variety of charging options. 

• Working closely with OE, the program will support PEV-specific aspects of grid connectivity, with a focus on 
technologies needed to fully integrate PEVs into the distribution system in a safe, reliable, and cost-effective manner.   

• Vehicle Technologies will continue support of existing awards in the SuperTruck Initiative as it works to achieve its 2015 
goal to develop technologies that improve the freight hauling efficiency of heavy-duty class 8 long-haul vehicles by 50 
percent with respect to a comparable 2009 vehicle.  SuperTruck project teams are using a variety of approaches and 
have made significant progress in the areas of engine efficiency and emission control, advanced transmissions and 
hybridization, aerodynamic drag of the tractor and trailer, tire rolling resistance, light-weight materials, and Auxiliary 
Power Units to reduce engine idling.   

• Vehicle Technologies R&D will support improvements to engine efficiency and the development of advanced 
transmissions and engine materials, which, along with fuel optimization, will improve the fuel economy of passenger 
vehicles by 35-50 percent in 2020, compared to a 2009 baseline. 
A program “Incubator” funding opportunity will invest 5 percent of Vehicle Technologies funding toward new, 
innovative technologies and solutions that can help meet existing goals but are not represented in a significant way in 
the current portfolio or technology roadmaps.  Successful incubator projects will reduce the risk associated with 
potentially breakthrough approaches and technologies so they may be “on-ramped” to future roadmaps and the 
program portfolio. 
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Vehicle Technologies 
Funding ($K) 

 

 

FY 2013 
Current2 

FY 2014 
Enacted3 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Vehicle Technologies 
  

 
  Batteries and Electric Drive Technology 111,663 108,935 108,935 135,531 +26,596 

Vehicle and Systems Simulation & Testing 44,763 43,474 43,474 39,500 -3,974 
Advanced Combustion Engine R&D 55,004 49,970 49,970 49,000 -970 
Materials Technology 40,336 38,137 38,137 54,069 +15,932 
Fuels and Lubricant Technologies 16,960 15,990 15,990 27,400 +11,410 
Outreach, Deployment and Analysis 34,439 31,231 31,231 50,400 +19,169 
NREL Site-Wide Facility Support 0 2,000 2,000 3,100 +1,100 

Total, Vehicle Technologies 303,165 289,737 289,737 359,000 +69,263 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $6,857,000; STTR: $889,000 
• FY 2014 Projected: SBIR: $6,594,000; STTR: $942,000 
• FY 2015 Request: SBIR: $8,287,000; STTR: $1,143,000 
  

2 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
3 FY 2014 Enacted funding reflected the contractor foreign travel rescission of $172,937. 
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Vehicle Technologies 
Explanation of Major Changes ($K)  

 
FY 2015 vs.  

FY 2014 
Enacted 

Batteries and Electric Drive Technology:  Additional funding will support competitively awarded R&D teams to develop revolutionary 
electric vehicle energy storage systems that utilize robust battery monitoring and advanced safety technology.  Emphasis will be on 
pack-level innovations that (1) reduce the weight and the cost of thermal management systems, structural and safety components, 
and electronics; (2) incorporate fast-charge capability into the design and build process; and (3) utilize robust safety technology, 
devices, and functionality including technology to render damaged batteries safe for first responders.  Funding for the Advanced 
Processing activity will be increased and additional competitive awards will be supported.  The funding increase expands efforts to 
develop motors without rare earth magnets and magnets without rare earth elements.  The increase also supports new efforts to 
develop and commercialize WBG power modules to reduce system-level cost with improved performance and reliability.  
Specifically, funding supports competitively-awarded R&D teams (led and cost-shared by domestic industry partners) to develop 
WBG power modules that achieve performance and cost targets and goals. +26,596 

  
Vehicle and Systems Simulation & Testing:  In order to maintain funding for ongoing higher priority activities, funding is reduced for 

Modeling and Simulation; Codes and Standards; Vehicle Technology Evaluation; and Vehicle Systems Efficiency Improvement.  
Funding will increase for Autonomous Vehicle Technologies.   -3,974 

  
Advanced Combustion Engine R&D: Funding is increased for projects with industry for advanced engine technologies to improve the 

fuel economy of light-duty gasoline and diesel vehicles.  No funding is requested for Solid State Energy Conversion in order to focus 
on higher priority activities.   -970 

  
Materials Technology:  Program activities shift in focus toward integrated computational materials engineering tools for composites 

made from low-cost carbon fiber and composites, developing lightweight materials and processes that are compatible with the 
existing manufacturing infrastructure.  Funding increases support greater depth of ultra-lightweight vehicle sub-structure 
demonstrations and greater emphasis on overcoming specific technology gaps in carbon fiber composites and magnesium alloys.  
Support will continue for high temperature materials for valves and turbocharger components, while ending for thermoelectric 
materials and non-rare earth materials.  Non-rare earth materials R&D support will continue through the Electric Drive Technology 
activity. +15,932 
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FY 2015 vs.  

FY 2014 
Enacted 

Fuels and Lubricant Technologies:  Funding is increased to expand R&D work on drop-in biofuel compatibility with existing and future 
infrastructure, fuel, and engine systems, in cooperation with EERE’s Bioenergy Technologies program.  Activities will be initiated in 
development, testing, and validation for integrating natural gas into rail and ship transportation.  R&D will be expanded to eliminate 
technical barriers for the increased use of alternative and renewable fuels, specifically in natural gas and drop-in biofuels.  A study of 
the vehicle and infrastructure impacts of large-scale adoption of compressed and liquefied natural gas will be initiated.  +11,410 

  
Outreach Deployment and Analysis:  Funding is increased to initiate Alternative Fuel Vehicle Community Partner projects. New 

competitively-awarded projects will build strategically-placed, high impact networks and/or deploy alternative fuel vehicles.   Legacy 
Fleet activities will eliminate driver feedback to focus on advanced fuel-efficient tire activity.  No funding is requested for Biennial 
Peer Reviews, in order to focus resources on higher-priority activities. +19,169 

  
NREL Site-Wide Facility Support:  Funding is increased as a result of a change in methodology used to allocate site-wide facility support 

contributions amongst programs. The FY 2015 value enables and directly equates to the program’s estimated savings gained from 
the reduced labor multiplier. +1,100 

  
Total, Vehicle Technologies +69,263 
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Vehicle Technologies  
Batteries and Electric Drive Technology 

 

Description 
The Batteries and Electric Drive Technology subprogram addresses the development of low-cost, high energy batteries and 
R&D of low-cost, efficient electric drive systems needed for wide spread adoption of plug-in electric vehicles (PEVs, 
including all-electric vehicles and plug-in hybrid electric vehicles).   

Battery Technology ($100.0 million) 
The focus of the Battery R&D activity is to develop the technologies necessary to reduce battery costs from $325/kWh in 
2013 to $125/kWh by 2022, a nearly 40 percent reduction. 

Key additional details include: 
• Cost target is based on useable energy and a manufacturing volume of 100,000 battery packs per year. 
• Batteries must meet the power, energy, extended life, weight, and volume requirements of the vehicle. 
• Batteries must meet the safety and abuse tolerance requirements of the vehicle. 

The Battery R&D activity seeks to accomplish these technical objectives by funding research programs with partners in 
academia, at National Laboratories, and in industry.  The activity is focused on the development of high energy and high 
power battery materials and battery systems that promise to significantly reduce the cost, weight, and volume of PEV 
batteries.  The activity supports the development of lower-cost materials and processing technologies to achieve significant 
cost reductions.  R&D is focused on the following key areas: 

• Advanced Battery Materials ($32.0 million) 
The focus of this work will be on the development of new materials and electrode couples that offer a significant 
improvement in either energy or power over today’s technologies.  Specific technologies of interest include, but are 
not limited to, 2nd generation lithium ion batteries that contain high voltage (5V) and/or high capacity (>300mAh/g) 
cathode materials; 3nd generation lithium ion batteries that contain advanced metal alloy and composite anodes such 
as silicon carbon that offer 2-4 times the capacity of today’s graphite anodes; and advanced electrolytes.  Research on 
beyond lithium ion technologies, such as lithium metal batteries will be expanded.    

• Advanced Battery Development ($38 million) 
The activity will continue to develop advanced PEV batteries in cooperation with industry through contracts that are 
awarded under a competitive process and are cost-shared by developers.  The focus of this work will be on the 
development of robust prototype cells that contain new materials and electrodes and the development of advanced 
fabrication processes that offer a significant reduction in battery cost over existing technologies.  Pack-level 
innovations will focus on the development of technology that will (1) reduce the weight and the cost of thermal 
management systems, structural and safety components, and electronics; (2) incorporate fast-charge capability into 
the design and build process; and (3) utilize robust safety technology, devices, and functionality including technology to 
render damaged batteries safe for first responders. The development of computer aided engineering battery design 
tools will also be supported.  This work will result in batteries that meet PEV cost and performance goals.   

• Advanced Processing ($30.0 million) 
The activity will accelerate the market entry of advanced batteries by supporting the scale-up, pilot production, and 
validation of new battery materials and processes in order to achieve significant battery cost reductions.  Key materials 
(cathode, anode, electrolyte, and separator) account for 40-70 percent of PEV battery cost.  This activity will focus on 
developing the scale up and manufacturing technologies necessary for market entry of the next generation of battery 
materials. Research will be conducted to support the development of more efficient electrode and cell designs and 
fabrication processes to reduce the cost for high-volume production of large format lithium-ion batteries.  Emphasis 
will be placed on reducing the energy intensity to produce materials and the reclamation and reuse of key battery 
materials in order to reduce manufacturing cost.  This activity accelerates the timetable for technologies to reach 
commercialization, and help meet economic, environmental, and energy security goals.  Work will be carried out 
primarily through a competitive funding opportunity announcement. 

Electric Drive Technology ($35.5 million) 
The focus of the Electric Drive R&D activity is to develop technologies and designs to reduce cost, improve performance, 
and increase reliability of power electronics, electric motors, and other electric propulsion components.  Activities also 
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include R&D of advanced thermal management technologies.  The electric drive cost target for FY 2015 is $12/kW 
($660/system), a 25 percent reduction from the 2012 cost of $16/kW ($880/system). 

Key additional details include: 
• Long-term electric drive goal: 50 percent cost reduction (compared to FY 2013 baseline) by FY 2022 to $8/kW 

($440/system); 
• Reduce electric drive weight and volume, while meeting stringent performance, efficiency and reliability requirements;  
• Testing, modeling and analysis confirm the state-of-the-art, remaining barriers, and R&D priorities; and 
• Supports EV Everywhere and is coordinated with the EERE Advanced Manufacturing Program Critical Materials Institute 

and EERE’s Clean Energy Manufacturing Initiative (CEMI) to accelerate development of materials and processes for 
electric vehicles. 

The Electric Drive R&D activity seeks to accomplish its technical objectives working closely with academia, National 
Laboratories, and industry.  Efforts focus on R&D of power electronics, electric motors, and thermal management 
technologies utilizing advanced, low cost materials, technologies, and topologies compatible with the high-volume 
manufacturing of motors, inverters, chargers, and DC/DC converters for electric drive vehicles.  Subcomponent R&D of 
high-temperature capacitors, advanced magnets, and materials and designs for high-temperature packaging continues.   

To achieve its 2022 goals, Electric Drive R&D will be conducted through a combination of competitive funding opportunities 
and activities that leverage the core capabilities of our national laboratories.  Work is focused on the following key areas: 

• Advanced Power Electronics ($10.6 million) 
The activity focuses on research of critical devices and components including wide bandgap (WBG) devices, in 
advanced inverters, converters, and chargers for vehicle electric drive systems.  It also includes the development of 
materials and packaging concepts to overcome barriers and challenges to enable a fully integrated electric traction 
drive system utilizing WBGs to increase efficiency, power density, specific power, and reliability while reducing cost.  
Passive devices, such as capacitors, are not currently capable of operating at the higher temperatures enabled by WBG 
devices at a cost that will enable automotive applications.  R&D focuses on innovative technologies to improve 
performance over conventional Silicon (Si) devices to achieve the 2022 power electronics cost target of $3.3/kW, a 49 
percent reduction from FY 2013. 
 

• Advanced Wide Bandgap (WBG) Power Modules ($7.0 million) 
The activity will accelerate development of advanced WBG power modules to capitalize on WBG semiconductor 
capabilities that offer higher temperature, voltage, and frequency operation.  Utilizing WBG devices in power modules 
for vehicle electric drive systems will enable substantial system-level cost reduction with improved performance and 
reliability.  Efforts will accelerate use of WBG technologies to enable commercialization of advanced power modules. 
Through a competitive funding opportunity announcement, this activity will support R&D teams (led and cost-shared 
by domestic industry partners) to develop innovative WBG power modules that achieve performance and cost targets.  
Vehicle Technology WBG activities are closely coordinated with the overall EERE WBG initiative in order to avoid 
duplication and to ensure synergies among activities. 
 

• Advanced Electric Motors ($13.6 million) 
The activity focuses on novel materials and advanced motor designs capable of meeting electric motor requirements 
without using rare earth materials.  Motor designs will incorporate non-rare earth magnets, or eliminate magnets, 
while utilizing novel materials with improved electrical and thermal conductivity.  Activities emphasize advanced motor 
designs and topologies to eliminate rare earth materials and magnets to achieve the 2022 electric motor cost target of 
$4.7/kW, a 51 percent reduction from FY 2013. 

 
• Advanced Thermal Management Technologies ($4.3 million) 

The focus of this area is on development of interfaces, interconnects, and novel heat transfer strategies to accelerate 
the implementation of WBG devices that operate at higher temperatures.  Conventional materials, technologies, and 
designs are not compatible with WBG operating temperatures but are required to meet electric vehicle performance 
and reliability requirements.  Thermal management technology R&D focuses on increasing heat transfer and improving 
reliability. 
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Battery and Electric Drive Technology 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Battery and Electric Drive Technology   
• Continue support for the development and scale-

up of high-capacity cathode materials.  Increase 
support for 3rd generation lithium ion battery 
materials and cell R&D focused on advanced 
metal alloy or silicon composite anode 
technology.  Complete the 2nd generation PEV 
battery development contracts focused on 
achieving the 2014 cost target of $300/kWh. 
Initiate new battery development contracts with 
industry to develop lower cost, durable, and safe 
batteries that have the potential of achieving the 
2022 PEV targets.  

• Increase support for research focused on beyond 
lithium ion technologies such as lithium metal 
and beyond lithium battery technologies. Initiate 
new projects to improve the energy & power 
density and cycle life of beyond lithium Ion 
technologies such as lithium metal, lithium sulfur, 
and metal air systems. 

• Remove critical technical barriers to 
commercializing advanced electric traction drive 
components and systems.   

• Accelerate the implementation of WBG devices, 
reduce use of rare earth materials, and improve 
thermal management and reliability. 

• Continue support for 3rd generation lithium ion 
battery materials and cell R&D focused on 
advanced metal alloy or silicon composite anode 
technology.  Complete initial R&D to optimize 
battery cells containing high capacity cathodes 
and metal alloy or silicon anodes.  Conduct 
extensive performance, cycle life, and safety 
testing of deliverables from battery development 
efforts with industry.  Initiate new awards for the 
next development phase of Computer Aided 
Engineering Battery Design Tools.  Continue 
support for materials research activity focused on 
beyond lithium ion technologies such as lithium 
metal and non-lithium battery technologies.   

• Initiate support to develop lower cost production 
processes that support the scale-up of advanced 
metal alloy or silicon composite anode materials, 
new cathode materials, innovative electrolytes, 
and other battery materials with the potential to 
significantly reduce battery material costs in 
support of the Clean Energy Manufacturing 
Initiative.   

• Continue support for the development of robust 
prototype battery cells and modules that 
incorporate new materials and advanced 
electrodes that offer a significant reduction in 
cost. 

• Support R&D to address critical technical barriers 
to commercializing advanced electric traction 
drive components and systems.    

• Develop non-rare earth magnets and motors with 
improved thermal management, performance, 
and reliability.  

• Additional funding will support competitively 
awarded R&D teams to develop revolutionary EV 
energy storage systems that utilize robust battery 
monitoring and advanced safety technology.  
Emphasis will be on pack-level innovations that 
(1) reduce the weight and the cost of thermal 
management systems, structural and safety 
components, and electronics; (2) incorporate 
fast-charge capability into the design and build 
process; and (3) utilize robust safety technology, 
devices, and functionality including technology to 
render damaged batteries safe for first 
responders.  Funding for the Advanced 
Processing activity will be increased and 
additional competitive awards will be supported. 

• The funding increase expands efforts to develop 
motors without rare earth magnets and magnets 
without rare earth elements.   

• The increase also supports new efforts to develop 
and commercialize WBG power modules to 
reduce system-level cost with improved 
performance and reliability.  Specifically, funding 
supports competitively-awarded R&D teams (led 
and cost-shared by domestic industry partners) 
to develop WBG power modules that achieve 
performance and cost targets and goals. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

• Support R&D of innovative power electronics 
designs and packaging to reduce cost and 
improve performance.    

• Develop low-cost, high-temperature capacitors.   
• Initiate new efforts to develop WBG power 

modules to enable commercialization and reduce 
system-level cost with improved performance 
and reliability. 
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Vehicle Technologies  
Vehicle and Systems Simulation & Testing 

 
Description 
The Vehicle and Systems Simulation & Testing (VSST) subprogram conducts a broad portfolio of activities that support the 
reduction of petroleum consumption in the United States (U.S.) transportation sector.  These activities include the 
development and use of advanced vehicle modeling tools to identify the most promising technologies for vehicle 
applications; component and vehicle evaluations in both laboratory and on-road environments to validate the modeling 
tools, prove the long-term reliability and benefits of advanced technologies, and identify critical Research and Development 
(R&D) needs to improve these technologies; the development of critical codes and standards to reduce the development 
time for and costs of plug-in electric vehicles (PEVs, including all-electric vehicles and plug-in hybrid electric vehicles) and 
components while ensuring real-world interoperability; and R&D of enabling technologies to improve overall vehicle 
efficiencies.  VSST will perform this work in each of the focus areas identified below. 

Modeling & Simulation ($5.5 million) 
This activity will focus on projects that either develop advanced modeling tools or use these tools to perform simulations 
and studies of advanced vehicle technology options.  In the area of tool development, work to expand the capabilities of 
the Autonomie modeling tool will continue with industry partners, adding new high-fidelity component models.  These 
resources are made available to the automotive and heavy vehicle industries, where they accelerate development times 
and reduce the costs of bringing advanced, high-efficiency technologies to market.  Simulation activities will focus on 
increasing vehicle efficiency through improved component interactions and conducting predictive modeling to identify 
optimal configurations and sizings for advanced components. 

Vehicle Technology Evaluations ($9.0 million) 
Work in this area includes in-depth laboratory testing of advanced vehicles and component interactions; closed track and 
on-road evaluation of the latest light-duty advanced technology vehicles to evaluate efficiency and high-mileage 
component reliability; in-fleet evaluation of medium- and heavy-duty advanced vehicle technologies with industry partners; 
charging equipment evaluations and research in Electric Vehicle Supply Equipment (EVSE) load management; and 
development and evaluation of vehicle thermal management systems.  These efforts provide valuable data to the VSST 
modeling and simulation activity on the operation of advanced vehicles and technologies in laboratory and real-world 
conditions.  In addition, these projects help R&D activities validate performance claims for advanced component 
technologies and identify potential R&D needs to address technology shortfalls.  These projects also use vehicle and 
charging data trends to guide and facilitate R&D of technologies that can be used to reduce and potentially minimize the 
impact of PEVs on the electricity grid.  Closed track and field evaluations of advanced technology vehicles also support the 
modeling and simulation, laboratory evaluation, and component R&D activities for Vehicle Technologies. 

Codes & Standards ($4.3 million) 
In support of the EV Everywhere Grand Challenge, this activity focuses on leading the development and adoption of U.S. 
standards for PEVs and working with international organizations to promote the global harmonization of PEV standards.  
Ensuring that codes and standards are in place for PEV technology directly supports the EV Everywhere Initiative and 
responds to industry requests for technical assistance in establishing reasonable standards that decrease product 
development costs and increase investment certainty.  Specific standards developments that will be supported include 
Communications, Interoperability, Connectivity, Wireless Charging, Vehicle and Component Testing Protocols, Green Racing 
Protocols, and Cyber Security.  Each of these efforts is coordinated and consistent with the Smart Grid Implementation Plan 
and being harmonized with European countries. 

Vehicle Systems Efficiency Improvements ($13.2 million) 
This activity seeks to improve overall vehicle operational efficiency by reducing parasitic energy losses.  Projects focus on 
reducing the aerodynamic drag of heavy-duty trucks and tractor-trailer combinations; advanced HVAC R&D to improve PEV 
range; energy management strategies to improve vehicle efficiencies and R&D of advanced vehicle charging solutions such 
as wireless, smart fast-charging, low-power DC charging, and recharging from renewable sources.  While each of the 
technologies being investigated can improve PEV efficiency, several of them, including the aerodynamic and advanced 
HVAC projects, are also applicable to vehicles with conventional drivetrains and potentially could be retrofitted onto legacy 
fleet vehicles.  Support for existing SuperTruck awards will continue in FY 2015. 
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EERE Grid Integration Initiative ($5 million) 
Customer owned electric vehicles, distributed renewable generation, and building equipment can be integrated to optimize 
their overall performance and designed to interact with the utility grid and better meet grid requirements as the 
concentration of these technologies on the grid increases.  To enable customer options that address these grid integration 
issues in a comprehensive manner, EERE will implement a joint $19 million funding opportunity announcement sponsored 
by the Vehicles Technologies program ($5 million), Solar Energy Technologies program ($7 million), and the Buildings 
Technologies program ($7 million) to solicit technology and tool development and demonstration activities. Specifically, the 
Vehicles program will focus in the following areas: 
• EV electricity flow analysis tools:  Improved modeling and analysis of PEVs, charging infrastructure, and associated 

electricity consumption and flow characteristics will better inform building energy managers, utilities, and other 
stakeholders and will allow them to identify and better address potential issues (e.g., compromised distribution 
transformer life due to geographic clustering of PEVs). 

• Battery and vehicle-level communications and control: Effective coordination of PEV battery charging and storage 
potential with distributed renewable generation and building energy management systems, as well as with the larger 
distribution system, will require  new advanced sensors, controls, and control algorithms for electric vehicle batteries 
and systems.  These devices and algorithms will be designed to use the communications protocols and standards under 
development by the Office of Electricity and others to ensure interoperability across the distribution system.   

• Owner economics:  To maximize the benefit of the integrated deployment of PEVs and other energy efficiency and 
renewable energy technologies, a clear value proposition to consumers and stakeholders must be demonstrated not 
only for each individual technology, but also for the interactions enabled by the overall system.  This effort will aim to 
explore and quantify the multiple value streams that PEVs may provide when fully integrated with distributed solar 
generation, building energy management systems, and other technologies on a modernized grid.    

Autonomous Vehicle Technologies ($2.5 million) 
Connected and autonomous driving has important implications for the core DOE mission, such as the potential impact on 
transportation energy use.  In FY 2015, the program will fund an analytical study to assess how consumer and driver 
behavior would affect energy consumption, and conduct research and development of enabling technologies for 
breakthrough advances in fuel consumption reduction through connected driving. 
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Vehicle and Systems Simulation & Testing  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Vehicle and Systems Simulation & Testing  
• Provide an overarching vehicle systems 

perspective in support of R&D activities by 
utilizing analytical and empirical tools to model 
and simulate potential vehicle systems, validate 
component performance in a systems context, 
verify and benchmark emerging technologies, 
and validate computer models. 

• Continue data collection and analysis and begin 
issuing final repots on electric-drive vehicles and 
charging infrastructure through Transportation 
Electrification initiative. 

• Initiate activity to integrate electric vehicles, 
building energy management systems, and solar 
generation technologies into the grid 
distribution system. 

• Demonstrate static wireless charging of electric 
vehicles using fully integrated systems in real-
world operating environments at 6.6kW and 90 
percent efficiency. 

 

• Continue to provide a systems-level perspective 
in support of R&D activities, with an expanded 
focus on vehicles as part of the overall energy 
system.  Leverage modeling and laboratory 
testing results to identify additional areas for 
energy efficiency improvements, including 
evaluation of autonomous vehicle technologies. 

• Complete SuperTruck projects, demonstrating a 
50 percent improvement in Class 8 line-haul truck 
freight efficiency over a 2009 baseline through 
systems-level improvements. 

• Initiate industry effort to develop a distributed 
vehicle charging system to manage load across 
numerous PEVs under varying grid conditions. 

• Initiate Efficiency Analysis of Autonomous 
Vehicles effort to quantify the potential efficiency 
and fuel consumption reduction benefits of 
various autonomous vehicle technologies. 

• Continue efforts to integrate PEVs, buildings, and 
distributed electricity generation. 

 

• Reduce funds for vehicle-specific elements of the 
Grid Integration Initiative Collaboration. 

• Modeling and Simulation (-$1,700):  Eliminate 
component hardware-in-the-loop evaluations, 
specifically battery and engine evaluations.  In 
addition, eliminate funding for engine 
benchmarking activity to develop detailed engine 
data and fuel maps for integration into 
Autonomie. 

• Codes and Standards (-$600):  Eliminate 
international efforts to harmonize U.S. PEV codes 
and standards with those of China and other 
Asian countries. 

• Vehicle Technology Evaluation (-$2,674):  
Eliminate projects to evaluate advanced batteries 
(developed through Battery R&D) in real-world 
operations and reduce the medium- and heavy-
duty advanced technology vehicle evaluations.  
Reduce laboratory and on-road evaluations of 
light-duty advanced technology vehicles by 25 
percent (reduce funds for Advanced Vehicle 
Testing and Evaluation industry award) – this will 
eliminate advanced vehicles planned for testing 
at the Advanced Powertrain Research Facility 4-
wheel chassis dynamometer.   

• Vehicle Systems Efficiency Improvement (-1,500):  
Eliminate efforts in thermal management R&D to 
reduce cooling system size, weight, and cost and 
eliminate friction and wear parasitic loss R&D to 
reduce losses in transmissions, axles, and other 
non-engine moving parts.     

• Autonomous Vehicle Technologies (+$2,500): 
Conduct autonomous vehicle R&D focusing on 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

energy benefits and fund an analytical study to 
assess how consumer and driver behavior would 
affect energy consumption. 
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Vehicle Technologies  
Advanced Combustion Engine R&D 

 
Description 
The Advanced Combustion Engine R&D subprogram focuses on removing critical technical barriers to commercializing high-
efficiency advanced internal combustion engines for passenger and commercial vehicles.  Increasing the efficiency of 
internal combustion engines is one of the most cost-effective approaches to reducing petroleum consumption of the 
Nation's vehicle fleet in the near- to mid-term.  A colloquium with representatives from industry, academia, and the 
National Laboratories concluded that engine efficiency can be significantly increased going forward.4  A 2013 National 
Academies review of the program’s research efforts stated that internal combustion engines “are going to be the dominant 
automotive technology for decades, whether in conventional vehicles, hybrid vehicles, PHEVs, biofueled or natural gas 
vehicles.”5 

In FY 2015, the subprogram will support research to accelerate the development of high-efficiency advanced combustion 
regimes while reducing emissions and develop technologies to use waste energy from engine exhaust to improve fuel 
economy.  Targets include the following:  
• In 2015, increase passenger vehicle engine efficiency to improve gasoline vehicle fuel economy by 25 percent and 

diesel vehicle fuel economy by 40 percent; and by 2020, improve fuel economy by 35 percent and 50 percent for 
gasoline and diesel vehicles, respectively, compared to 2009 gasoline vehicles; and  

• In 2015, increase SuperTruck vehicle engine efficiency by 20 percent, from 42 percent (2009 baseline) to 50 percent.  
• By 2020, increase heavy duty engine efficiency by 30 percent, from 42 percent to 55 percent.  

Combustion and Emission Control ($49.0 million) 
This activity will develop technologies for advanced engines with the goal of improving thermal efficiency by optimizing 
combustion, fuel injection, air handling, emission control, and waste heat recovery systems, along with reducing friction 
and pumping losses.   

Thermal efficiency of passenger and commercial vehicle engines will be improved by investigating innovative combustion 
processes, including homogeneous charge compression ignition (HCCI) and other modes of low-temperature combustion 
(LTC), lean-burn gasoline, clean diesel, and multi-fuel operation while also reducing engine-out emissions of nitrogen oxides 
(NOx) and particulate matter (PM) to near-zero levels.  Based on findings from a workshop on modeling and simulation of 
internal combustion engines co-sponsored by DOE’s Office of Science, representatives from industry, academia, and the 
National Laboratories agreed that research in this area will reduce product development time for industry and significantly 
increase engine efficiency.  These improvements in engine efficiency will increase vehicle fuel economy and contribute to 
meeting future CAFE standards.  Prior successful DOE investments in combustion research have yielded a 70:1 return on 
investment in fuel savings and associated health benefits.6     

Meeting anticipated future emission standards will be challenging for high-efficiency diesel and lean-burn gasoline engines.  
To address this challenge, the Combustion and Emission Control activity will conduct research of innovative emission 
control strategies through projects led by the National Laboratories, industry, and universities designed to reduce costs and 
increase the performance and durability of NOx-reduction and PM-oxidation systems.  Project areas include the 
development of low-cost base metal catalysts (to replace expensive platinum group metals), catalysts that operate at lower 
exhaust temperatures, lighter and more compact multifunctional components, and new control strategies.  An FY 2013 
workshop conducted with industry, universities and National Laboratories pointed to the need for research of catalysts to 
reduce emissions at exhaust temperatures of 150oC.7    
 

4 Combustion Engine Efficiency Colloquium 2010:  “The performance, low cost, and fuel flexibility of internal combustion engines (ICEs) makes it likely that 
they will continue to dominate the vehicle fleet for at least the next several decades.  ICE improvements can also be applied to both hybrid electric vehicles 
(HEVs) and vehicles that use alternative hydrocarbon fuels.”  QTR Report, DOE 2011, p. 39.   
5 Review of the Research Program of the U.S. DRIVE Partnership: 4th Report, NRC 2013. 
6 Valued in inflation adjusted 2008 dollars; “Retrospective Benefit-Cost Evaluation of U.S. DOE Vehicle Combustion Engine R&D Investments: Impacts of a 
Cluster of Energy Technologies,” U.S. DOE, May 2010. The investment of $931 million includes some funds from the Office of Science. 
7 Future Automotive After treatment Solutions: The 150°C Challenge Workshop Report (Nov 2012). 
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Advanced Combustion Engine R&D 
 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Advanced Combustion Engine R&D   
Combustion and Emission Control ($45,723,000) 
• Remove critical technical barriers to 

commercializing high efficiency, advanced 
internal combustion engines for passenger and 
commercial vehicles.  Improve thermal efficiency 
by optimizing combustion, fuel injection, air 
handling, emission control, and waste heat 
recovery systems.   

• Achieve a 23 percent improvement in fuel 
economy for passenger cars and an 18 percent 
improvement for commercial vehicles, compared 
to a 2009 baseline. 

• Validate chemical kinetics simulation model with 
experimental engine data. 

• Initiate new projects to increase passenger 
vehicle fuel economy by 35 to 50 percent by 2020 
compared to 2009 baseline. 

• Develop emission control systems to reduce NOx 
from lean-burn gasoline engines. 

 

Combustion and Emission Control ($49,000,000) 
• Develop advanced engine technologies that will 

improve the fuel economy of passenger and 
commercial vehicles in the near- to mid-term.  
Engine efficiency will be increased by optimizing 
combustion, fuel injection, air handling, emission 
control, and waste heat recovery systems.  

• Improve fuel economy of passenger cars by 25 
percent and commercial vehicles by 20 percent 
compared to a 2009 baseline. 

• Initiate new projects to develop energy efficient 
powertrain technologies that will improve 
commercial vehicle engine efficiency by 30 
percent in 2020 compared to a 2009 baseline. 

• Complete characterization of particulate matter 
from direct injection gasoline engines. 

• Complete experimental validation of fuel spray 
models developed using high performance 
computers and provide to industry. 

• Develop atomistic-scale design and scalable 
synthesis of multi-functional catalyst for 
emissions reduction at low exhaust 
temperatures. 

 

Combustion and Emission Control (+$3,277,000) 
• Increase funding for projects with industry for 

advanced engine technologies to improve the 
fuel economy of light-duty gasoline and diesel 
vehicles.   

 

Solid State Energy Conversion ($4,247,000)  
• Demonstrate a high efficiency thermoelectric 

waste heat recovery device on a passenger 
vehicle. 

 

Solid State Energy Conversion ($0)  
• No activities. 

Solid State Energy Conversion (-$4,247,000) 
• No funding is requested for Solid State Energy 

Conversion in order to focus on higher priority 
activities.   
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Vehicle Technologies  
Materials Technology 

 

Description 
The Materials Technology subprogram supports vehicle lightweighting and improved propulsion efficiency through the 
discovery, development, and utilization of materials and enabling technologies for light- and heavy-duty vehicles.  The 
Materials Technology subprogram seeks to accomplish its technical objectives through research programs with academia, 
National Laboratories, and industry.   

Subprogram activities focus on the following key areas with cost and performance targets: 
• By 2017, validate a 25 percent improvement in component strength relative to components made with 2010 baseline 

cast Al alloys (A319 or A356) for improved efficiency light-duty engines. 
• By 2018, validate a 25 percent improvement in component strength relative to components made with 2010 baseline 

A842 (Cast Iron) for improved efficiency heavy-duty engines. 
• By 2019, validate material technology enabling 35 percent weight reduction in a light-duty vehicle body versus a 2002 

baseline, meeting target $4.32 per pound removed on a lifecycle basis. 

Key additional subprogram details include: 
• Targets for weight reduction include all major vehicle systems – the body, chassis, interior, and powertrain (enabled by 

higher efficiency propulsion materials);  
• Cost targets for lightweighting are based on the added vehicle cost per pound of removing weight; 
• Lightweight materials include carbon fiber composites, advanced high strength steels, ferrous alloys, aluminum alloys, 

and magnesium alloys; 
• Propulsion materials activities develop high-performance materials to withstand the aggressive conditions of high 

efficiency combustion and the demands of improved electric vehicle drive trains; and 
• The long-term subprogram goal is to enable cost-effective vehicle weight reduction for all major systems while meeting 

all safety and performance requirements, including recyclability. 

Lightweight Materials Technology ($47.0 million) 
This activity supports the EV Everywhere Grand Challenge and addresses technology gaps that currently prevent the further 
introduction of advanced lightweight materials into vehicles.  Reducing the weight of a vehicle by 10 percent yields a 6-8 
percent fuel economy improvement for an internal combustion engine vehicle and increases the electric range or decreases 
battery size of an electric vehicle.  However, the integration of lightweight materials into vehicle structures is limited by 
cost, performance, and manufacturing barriers as well as a lack of adequate design tools.  The Lightweight Materials activity 
addresses these barriers by developing and demonstrating advanced steels, aluminum (Al) alloys, magnesium (Mg) alloys, 
carbon fiber composites, and multi-material systems with performance and manufacturability that greatly exceed today’s 
technologies.  Materials and manufacturing challenges spanning from extraction to assembly are addressed with an 
emphasis on establishing tools and capabilities for light- and heavy-duty vehicles. 

In FY 2015, the Lightweight Materials activity will emphasize the development and validation of innovative, multi-material 
assembly, including fastening, bonding, and joining techniques; explore computational tools to develop manufacturing 
approaches for improved, higher-performance aluminum sheet and extrusion components; and research nontraditional, 
nonpetroleum-based lower-cost precursors for low-cost carbon fiber.  In addition, this activity will continue to support 
research of advanced techniques for lowering the cost to oxidize carbon fiber precursors prior to conversion to carbon 
fiber, continue validating crash models for carbon fiber composites, develop and validate integrated computational tools 
for carbon fiber composites, advance and integrate several technologies for Mg alloys and processes with validation in a 
front end structure, and validate weight reduction and crashworthiness of a multi-material vehicle. The Lightweight 
Materials activity will further support development and deployment of lightweight materials and manufacturing 
technologies through demonstration of ultra-lightweight sub-structures such as doors and hoods. 

Propulsion Materials Technology ($7.1 million) 
This activity supports developing and demonstrating materials for vehicle powertrains with greatly improved properties 
compared to the state-of-the-art.  Advanced combustion research can yield more efficient combustion regimes, but 
advanced engines are limited by existing material capabilities—new materials with improved strength, toughness, and high-
temperature performance are required to enable greater efficiency.  In FY 2015, the Propulsion Materials activity will 
develop materials that enable downsized, high-efficiency engines that provide the greatest opportunity for improvements 
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in overall powertrain efficiency.  This activity addresses new materials for components such as crankshafts, pistons, 
connecting rods, turbocharger wheels, engine valves, gaskets, and bearings that improve efficiency by reducing 
mechanical/thermal losses and enabling higher peak cylinder pressures.  This activity also complements work in the Electric 
Drive R&D activity by developing multi-material bonding techniques for induction motor components that enable higher 
current capabilities and improved dimensional stability. 
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Materials Technology  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Materials Technology  
• Support vehicle efficiency improvements through 

vehicle lightweighting through the discovery, 
development, manufacturing techniques, and 
utilization of lightweight metals and low cost 
carbon fiber in light- and heavy-duty vehicles.  

• FY 2014 emphasis targets high-strength, low-cost 
aluminum alloys and computational tools for 
composites. Demonstrate and validate (to within 
10 percent uncertainty) the modeled cost-
effective reduction by 45 percent of the weight of 
passenger vehicle body and chassis systems with 
safety, performance, and recyclability 
comparable to 2002 vehicles (weight reduction 
percentage, relative to 2013 baseline). 

• Develop materials that enable the Advanced 
Combustion Engine R&D subprogram and Electric 
Drive R&D activity to reach their efficiency goals. 
Ongoing work includes cast metal for engine 
blocks, cast steels for rotating components, and 
non-rare earth magnetic materials for improved 
efficiency.  FY 2014 emphasis targets low 
temperature catalysts. 

• Support vehicle lightweighting through the 
discovery, development, and utilization of 
integrated computational materials engineering 
tools for composites made from low-cost carbon 
fiber; development of lightweight materials that 
are compatible with existing infrastructure; and 
validation of the Mach I design for the multi-
material prototype vehicle.  

• Demonstrate the full performance and cost 
capabilities of advanced lightweight materials 
and manufacturing technologies through the 
design, construction, and testing of ultra-
lightweight vehicle sub-structures.  

• Initiate competitively-awarded projects 
emphasizing improved properties, 
manufacturability, computational materials 
science, and enabling technologies for carbon 
fiber composites, advanced high strength steels, 
aluminum alloys, and magnesium alloys. 

• Develop enabling materials in support of 
Advanced Combustion Engine R&D 2020 targets 
of 35 percent improvement in conventional 
passenger car fuel economy and 30 percent 
improvement in heavy-duty engine efficiency.   

• Continue work on cast metals for engine blocks, 
cast steel processing for rotating components, 
and low temperature catalysts. 

• Represents a shift in focus toward integrated 
computational materials engineering tools for 
composites made from low-cost carbon fiber and 
composites, developing lightweight materials and 
processes that are compatible with the existing 
manufacturing infrastructure.  

• Increase supports greater depth of ultra-
lightweight vehicle sub-structure demonstrations 
and greater emphasis on overcoming specific 
technology gaps in carbon fiber composites and 
magnesium alloys. 

• FY 2015 will continue support for high 
temperature materials for valves and 
turbocharger components, while ending support 
for thermoelectric materials and non-rare earth 
materials. (Non-rare earth materials R&D support 
will continue through the Electric Drive 
Technology activity.) 
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Vehicle Technologies  
Fuels and Lubricant Technologies 

 
Description 
The Fuels and Lubricant Technologies subprogram develops technologies that reduce petroleum consumption through 
vehicle powertrain efficiency improvements and alternative fuels petroleum displacement.  The subprogram’s activities fall 
into three main categories: 1) alternative and renewable fuels, such as natural gas-derived fuels, drop-in biofuels, and other 
renewable fuels; 2) lubricant technologies that can reduce friction losses in new and legacy vehicles to improve fuel 
economy; and 3) the use of unique, non-conventional fuel properties to improve efficiency.   
 
Subprogram activities focus on achieving the following targets: 
• In 2015, demonstrate fuel properties that enable an increase in the operating range of advanced combustion regimes 

to 62 percent coverage of non-idling portions of the city (UDDS) and highway (HWFET) light-duty Federal drive cycles.  
Maximizing advanced combustion operation yields greater fuel economy benefits. 

• In 2020, demonstrate improved natural gas refueling technology for light-duty vehicles to increase vehicle range by 10 
percent, compared to a 2010 baseline with equivalent-sized 3,600 psi tanks.  The increased range would make natural 
gas vehicle range more comparable to gasoline vehicles.  

• In 2020, demonstrate novel engine oil additives compatible with new and legacy vehicles to achieve at least a 4 percent 
fuel economy improvement compared to 2010 state-of-the-art synthetic engine oil on standard ASTM tests.  Achieving 
a 4 percent fuel economy gain would save approximately 8 billion gallons of petroleum per year. 

 
Alternative and Renewable Fuels ($21.7 million) 
This activity focuses on overcoming technical barriers to the implementation of petroleum-displacing fuels.  Fuels such as 
natural gas, drop-in biofuels, and higher alcohols (e.g., butanol) frequently have technical barriers that prevent their 
implementation in traditional, petroleum-derived equipment and infrastructure.  Work to overcome these barriers will 
include support for new, alternative-fuel engine offerings, test and evaluation of refueling infrastructure, and evaluation of 
the emissions impact of novel alternative fuels. 
 
As part of this activity, in cooperation with EERE’s Bioenergy Technologies program (BETO), Vehicles Technology will study 
and identify the optimal biorefinery products for use in fueling infrastructure and vehicles ($5 million).  Efforts will address 
how the refinery product slate impacts the introduction of biofeedstocks and bioblendstocks in conventional fuel 
manufacturing.  This analysis of candidate drop-in biofuels will form part of a larger effort to assure maximum “fungibility” 
of any drop-in non-petroleum component of conventional fuels (e.g., natural-gas derived liquids) and alternative fuels (e.g., 
dimethyl ether). 
 
In addition, the Alternative and Renewable Fuels activity will include new emphasis on natural gas ($5.7 million).  
Specifically, Vehicle Technologies will initiate a major study of the vehicle and infrastructure impacts of large-scale adoption 
of compressed and liquefied natural gas, specifically to investigate challenges associated with maximizing the fill capacity of 
tanks, improving on-board storage, improving the storage and dispensing of gas at stations, and improving pressure 
regulation to enable additional extraction of fuel from tanks.  Building on prior-year activity, the subprogram will also begin 
new, competitively-awarded projects to develop high-efficiency medium- and heavy-duty alternative fuel (e.g., natural gas) 
engines, improved enabling technologies (e.g., natural gas direct injection technology), and address infrastructure 
compatibility.  
 
The Alternative and Renewable Fuels activity will also include a new Initiative to integrate natural gas into rail and ship 
transportation ($5 million).  The initiative will include activities in development, testing, and validation for integrating 
natural gas into rail and ship transportation.  A study will be conducted to determine the most-advantageous pathways to 
increase natural gas use in such off-highway modes.  It is anticipated the study will identify regulatory and technical 
hurdles, enabling the program to determine efficient use of funds in R&D and demonstration projects.  R&D opportunities 
include development and demonstration of retrofit hardware for legacy equipment and/or conversion of existing stationary 
natural gas engines to rail and ship applications.  
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Lubricants ($3.3 million) 
The Lubricants activity develops advanced lubricants that are compatible with upcoming and legacy equipment to reduce 
friction loss in engines, transmissions, and axles.  This includes the R&D and evaluation of candidate additives for friction- 
and wear-reduction needed to accelerate the movement of these additives from small start-ups to mainstream suppliers—
filling a gap in higher-risk, long-term research.  When applied across the legacy fleet, the gains from advanced lubricants are 
significant.  The 2-6 percent fuel economy improvement that advanced lubricants can potentially provide is immediately 
applicable to the over 240 million light-duty vehicles and 2 million heavy-duty vehicles on the road today.  Achieving the 
Lubricants activity goal of a 4 percent fuel economy improvement by 2020 could save almost 8 billion gallons/year and 
more than 80 billion gallons by 2030—a significant addition to the petroleum reductions achieved through new technology 
adoption. 
 
Fuel Properties ($2.4 million) 
The Fuel Properties activity focuses primarily on fuel effects in advanced combustion regimes—engines operating in these 
regimes are emerging and offer high-efficiency with ultra-low emissions on an engine-out basis, but because combustion is 
controlled through chemical kinetics, it is inherently dependent on fuel properties.  The two current and conventional fuel 
combustibility measures – cetane and octane – do not adequately capture the critical chemical characteristics of fuels that 
enable these nascent combustion regimes.  In close coordination with the program’s Advanced Combustion Engine R&D 
subprogram, the Fuel Properties activity focuses on using unique fuel properties, such as octane, cetane, and volatility for 
ignition and combustion control, thereby extending the efficiency potential of next-generation engines.   
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Fuels and Lubricant Technologies  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Fuels and Lubricant Technologies  
• Conduct R&D to eliminate technical barriers for 

increased use of alternative and renewable fuels 
such as natural gas and biofuels. 

• Develop and evaluate novel materials as lubricant 
additives and base-oil blendstocks for reduced 
friction and improved engine efficiency.   

• Conduct R&D on the use of fuel properties to 
expand the operational capabilities of advanced 
combustion engines. 

• Demonstrate an increase in the operating range 
of advanced combustion engines due to the use 
of renewable fuel properties allowing 60 percent 
coverage of non-idling portions of the city (UDDS) 
and highway (HWFET) light-duty Federal drive 
cycles; 

• Complete a high-temperature, high-load full-
engine test using ionic liquids as an oil additive 
and exceed anti-wear and friction performance of 
GF-5 Mobil 1 motor oil by at least 2 percent. 

• Complete evaluation of biofuel-dilution effects on 
engine oil in light-duty legacy equipment. 

• Initiate new projects to increase passenger 
vehicle fuel economy in legacy and new vehicles 
2-6 percent by 2020 compared to 2010 baseline. 

 

• In cooperation with EERE’s Bioenergy program, 
expand R&D work on drop-in biofuel 
compatibility with existing and future 
infrastructure, fuel, and engine systems. 

• Initiate activities in development, testing, and 
validation for integrating natural gas into rail and 
ship transportation. 

• Initiate a study of the vehicle and infrastructure 
impacts of large-scale adoption of compressed 
and liquefied natural gas.  

• Continue R&D on the use of fuel properties to 
expand the operational capabilities of advanced 
combustion engines. 

• Continue R&D to develop and evaluate novel 
materials as lubricant additives and base-oil 
blendstocks for reduced friction and improved 
engine efficiency.   

• Demonstrate an increase in the operating range 
of advanced combustion engines due to the use 
of renewable fuel properties allowing 62 percent 
coverage of non-idling portions of the city 
(UDDS) and highway (HWFET) light-duty Federal 
drive cycles. 

• Demonstrate dual-zone lubrication concept 
combined with novel oil additives and base oils 
that yields at least a 2 percent fuel economy 
gain. 

• Evaluate and demonstrate the compatibility and 
suitability of non-ethanol biofuels in light-duty 
legacy equipment. 

• In cooperation with EERE’s Bioenergy program, 
expand R&D work on drop-in biofuel compatibility 
with existing and future infrastructure, fuel, and 
engine systems. 

• Initiate activities in development, testing, and 
validation for integrating natural gas into rail and 
ship transportation. 

• Expand R&D to eliminate technical barriers for the 
increased use of alternative and renewable fuels, 
specifically in natural gas and drop-in biofuels; 

• Initiate a study of the vehicle and infrastructure 
impacts of large-scale adoption of compressed 
and liquefied natural gas.  
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Vehicle Technologies  
Outreach, Deployment and Analysis 

 
Description 
The Outreach, Deployment and Analysis subprogram includes a portfolio of activities to catalyze the widespread adoption 
of advanced vehicle technologies.  These include Vehicle Technologies Deployment, which enables and works with a 
nationwide network of local public/private partnerships (Clean Cities coalitions), bringing together key stakeholders to help 
accelerate the use of alternative fuel and energy-efficient vehicle technologies.  This activity also supports the annual 
DOE/EPA Fuel Economy Guide publication and associated website, www.fueleconomy.gov, as well as the development and 
dissemination of related data (required by law) to the public.  The Advanced Vehicle Competitions activity encourages 
university student engineers to participate in advanced technology development—helping to address the need for more 
highly-trained engineers in advanced vehicle technologies to overcome barriers in the marketplace.  The Legacy Fleet 
Improvement activity focuses on advanced tire technology—which, given tire usage/turnover and the ability for rapid 
market entry, offer a tremendous opportunity for petroleum reduction across the Nation’s existing fleet of passenger and 
commercial vehicles.8  The Outreach, Deployment and Analysis subprogram also includes a Legislative and Rulemaking 
activity focused on a variety of DOE statutory responsibilities established in the Energy Policy Act (EPAct) of 2005 and other 
statutes and legislation, primarily related to requirements for state and alternative fuel providers to operate alternative fuel 
vehicle fleets.  FY 2015 Outreach, Deployment and Analysis activities are described below. 
 
Vehicle Technologies Deployment ($44.0 million) 
The activity, primarily through Clean Cities, will support four main focus areas: 1) helping to convene key community and 
business leaders to develop and implement projects and policies, leverage resources, and address local barriers; 2) 
developing tools and information to help consumers save money on fuel costs and help fleets understand their options for 
cost-effective alternatives to gasoline and diesel fuel; 3) providing technical assistance to help local leaders address 
permitting and safety issues, technology shortfalls, and other project implementation barriers; and 4) providing competitive 
awards that encourage initial private sector match and long-term investment in alternative fuel and advanced technology 
vehicle deployment initiatives, including Advanced Fuel Vehicle Community Projects ($20 million). 
 
Advanced Vehicle Competitions ($2.5 million) 
The activity will develop and execute a four-year collegiate engineering competition, EcoCAR 3, which provides hands-on, 
real-world experience to demonstrate a variety of advanced vehicle technologies and designs and develop a workforce 
trained in advanced vehicle technologies.  
 
Legacy Fleet Improvement ($2.0 million) 
The activity focuses on reducing fuel consumption through improvements in tire rolling resistance for passenger cars and 
commercial vehicles in the existing fleet.  Building on prior-year activities, FY 2015 activities will include cost-effective 
reductions in tire rolling resistance through materials development and new tread designs.   
 
Legislative and Rulemaking ($1.9 million) 
The activity focuses on implementing the State and Alternative Fuel Provider Regulatory program (10 CFR Part 490); 
alternative fuel designations; the Private and Local Government Fleet Regulatory Program; and other EPAct 2005 
requirements including reports and rulemaking, analyses of impacts of other regulatory and pending legislative activities, 
and the implementation of legislative changes to the EPAct fleet activities as they occur.   
 

8 Passenger car tires are replaced every 3.75 years on average, and Class 8 tractor-trailer tires are replaced every 14 months on average.  The entire fleet of 
about 220 million passenger cars and 8 million commercial vehicles could potentially be affected in less than four years, with a possible reduction of 0.3 
MBPD, or savings of $11 billion per year.  Committee for the National Tire Efficiency Study, Transportation Research Board of the 
National Academies, 2006. 
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Outreach, Deployment and Analysis  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Outreach, Deployment and Analysis  
• Displace petroleum use through public/private 

partnerships to catalyze the widespread adoption 
of advanced vehicle technologies, publishing the 
annual DOE/EPA Fuel Economy Guide publication 
and www.fueleconomy.gov, conducting advanced 
vehicle competitions, implementing statutory 
responsibilities placed on DOE by EPAct 2005 and 
other statutes and legislation, improving the 
legacy vehicle fleet energy use, and holding peer 
reviews to inform decisions about program focus.   

• Exceed Clean Cities’ petroleum reduction goal of 
850 million gallons per year. 

• Complete data gathering for, and analysis of, 
American Reinvestment and Recovery Act 
projects to develop relevant case studies and 
educational materials for local communities. 

• Complete three-year Clean Cities re-designation 
process for coalitions to improve planning, 
project effectiveness, and commitment to key 
strategic directions. 

• Develop tools to reduce key regulatory, 
permitting, and technical certification barriers to 
electric vehicle deployment. 

• Establish relationships with major Internet 
Information providers to increase distribution of 
web-accessible content and data, as per the 
Digital Government Strategy. 

• Plan and execute Year 3 of the EcoCAR 2 
competition, focusing on the refinement of 
student-built vehicles. 

• Complete a vehicle demonstration of an 
automatic tire inflation system. 

• Complete a vehicle demonstration of a new tire 

• Displace petroleum use through public/private 
partnerships to catalyze the widespread adoption 
of advanced vehicle technologies, publishing 
annual DOE/EPA Fuel Economy Guide publication 
and www.fueleconomy.gov, conducting advanced 
vehicle competitions, implementing statutory 
responsibilities placed on DOE by EPAct 2005 and 
other statutes and legislation, and improving the 
legacy vehicle fleet energy use. 

• Exceed Clean Cities’ petroleum reduction goal of 
950 million gallons per year.   

• Expand work with the Natural Gas Vehicle 
Technologies Forum to identify near-term 
barriers to vehicle deployment. 

• Expand participation in the National Clean Fleets 
Partnership and support member fleets’ 
implementation of petroleum reduction 
strategies. 

• Complete data gathering from earlier AFV 
community planning projects, analyze data, and 
hold public forum to present findings. 

• Plan and begin Year 1 of a four-year collegiate 
engineering competition, EcoCAR 3.  

• Demonstrate finite element analysis capable of 
predicting effects of tire tread design parameters 
on tire rolling resistance.   

• Demonstrate feasibility of replacing tire inner-
layer liner with a barrier film to enable improved 
efficiency. 

• Review and process petitions to designate new 
alternative fuels under EPAct.  Implement 
legislative changes to the EPAct fleet activities, as 
needed.  

• Initiate Alternative Fuel Vehicle Community 
Partner projects. New competitively-awarded 
projects would build strategically-placed, high 
impact community infrastructure networks 
and/or deploy alternative fuel vehicles.   

• Incorporate increased emphasis on workforce 
development and technology innovation within 
student competitions. 

• Eliminate driver feedback activity to focus on 
advanced fuel-efficient tire activity. 

• No funding for Biennial Peer Reviews, in order to 
focus resources on higher-priority activities. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

design and materials leading to 2 percent 
reduction in fuel use. 

• Demonstrate, through a limited field trial, a 
driver feedback system capable of reducing over-
the-road fuel use by 2 percent. 

• Review and process petitions to designate new 
alternative fuels under EPAct.  Implement 
legislative changes to the EPAct fleet activities, as 
needed. 

• Analyze the impact of other regulatory and 
pending legislative activities and implement 
legislative changes to the EPAct fleet activities, as 
needed. 

• Initiate an independent critical review of the 21st 
Century Truck Partnership activity. 
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Vehicle Technologies  
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL Site-Wide Facility support costs that are not included in the Facilities 
and Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is 
consistent with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, 
thereby reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry 
and academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and 
planning.  In FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15 
percent compared to FY 2013. The proposed FY 2015 budget continues this approach.  The site-wide facility support funds 
cover maintenance and engineering support; fire, emergency, and custodial services; general utilities; network 
infrastructure and licenses; environment, safety, and health support; and sustainability.  By moving these costs from 
laboratory overhead to direct funding, EERE accelerates technology transfer and mission impact by making it easier for 
companies and external researchers to access NREL capabilities and expertise. 
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: Management, Building Operations, Building & Grounds Maintenance, Fire & Emergency Response, 
Engineering & Construction support, Minor Construction projects, Electrical Safety Program, Utilities, and Facilities Planning 
Support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These activities and 
their costs are relatively fixed and only vary significantly based upon variations in commodities, construction activity, 
emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions. It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding for site-wide facility support is equivalent to the estimated contribution the 
program otherwise would have made through overhead charges. This method is based upon each program’s level of 
funding to NREL, adjusted to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support  

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support  
• Directly fund NREL Site-Wide Facility support 

costs that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate. 

 

• Directly fund NREL Site-Wide Facility support 
costs that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate.  

 

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs. The FY15 value 
enables and directly equates to the program’s 
estimated savings gained from the reduced labor 
multiplier.  
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Vehicle Technologies 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Batteries - Reduce the modeled cost of energy storage for Electric Vehicles (EVs). ($/kWh) 
2013 – 2014: Measure for modeled production cost of a high power battery for a Plug-In Hybrid Electric Vehicle Battery capable of a 40 mile 
all electric range. 

Target 400 $/kWh 300 $/kWh 275 $/kWh 

Result Exceeded – 325 N/A N/A 

Endpoint Target $125/kWh by 2022 
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Bioenergy Technologies 
 

Overview 
The Bioenergy Technologies program’s mission is to catalyze the development of a domestic capability to produce cost-
competitive renewable fuels from non-food biomass resources.  Biofuels are a major component of a multipronged strategy 
that addresses energy security, transportation-related greenhouse gas (GHG) emissions, and U.S. job growth.  The potential 
exists to sustainably produce at least 1 billion dry tons of non-food biomass resources by 20301: this is a sufficient quantity 
to displace approximately 30 percent of the country's present petroleum consumption without impacting food or feed 
needs, and to have a positive impact on the environment by significantly reducing GHG emissions.  To deliver on the broad 
benefits of advanced biofuels and bioenergy technologies, the program works to understand the critical linkages along the 
supply chain including research, development, demonstration, and deployment (RDD&D) on sustainable feedstock supply, 
and logistics, cost competitive conversion process including cost-shared scale up and construction of integrated 
biorefineries that will reduce the risk of this “First of a Kind” technology encouraging further private investment.  The 
program enables the development of technologies that transform the robust, renewable biomass resources of the U.S. into 
commercially viable, high-performance biofuels, bioproducts, and biopower through targeted RDD&D supported by public-
private partnerships.  Research is targeted primarily on fuels that have the potential to enter the market and compete 
directly with petroleum, both in terms of cost and performance.  Cellulosic ethanol was the program’s initial focus because 
it could easily be blended into the gasoline fuel pool, in order to address the need for increased octane content.  DOE has 
made significant progress in the RD&D of cellulosic ethanol in order to enable appreciable market penetration for the 
foreseeable future.  While cellulosic ethanol has the potential to displace up to 38 percent2 of crude oil that is used to 
produce light-duty gasoline, it cannot be blended with diesel or jet fuel or be integrated within the existing refinery system.  
Building on the foundation and success of cellulosic ethanol R&D, the program has now shifted toward RDD&D activities 
focused on drop-in hydrocarbon biofuels, including renewable gasoline, diesel, and jet fuel — as well as chemicals and 
products.  Science and technology have evolved to make drop-in hydrocarbons a highly promising future opportunity that 
supports the domestic demonstration and deployment of commercial renewable fuels supply.  These bio-based 
hydrocarbon fuels are more compatible with today’s engines and fuel delivery infrastructure.  Cellulosic ethanol has 
enjoyed over 10 years of RDD&D which is leading to demonstration of first of a kind cellulosic ethanol producing 
biorefineries at commercial scale.  To address the next wave of technologies to drop-in hydrocarbon fuels, the program is 
pursuing multiple pathways, including thermochemical-, catalytic-, biochemical- and hybrid-conversion routes of 
lignocellulosic and algal feedstocks with the goal of achieving $3/Gasoline gallon equivalent (gge) by 2022 with at least 50 
percent GHG reduction on a lifecycle basis with several down-selected technologies in order to provide optimal solutions 
across the nation. 
 
Several key challenges must be addressed for the bioenergy sector to significantly contribute further to our national goals 
of reducing oil dependency and decreasing GHG emissions:  
• Scalability — significant quantities of biomass exist today as agricultural and forestry residues and urban wastes.  

However, it is difficult to economically collect and haul these materials to a central processing facility because they 
have intrinsically lower bulk and energy densities than crude oil, coal, or corn grain.  In addition, first-of-a-kind facilities 
carry large risks in scaling technologies from bench to commercial scale. 

• Cost reduction — the significant external advantages to the U.S. economy of domestically produced biofuels and 
bioproducts are not captured in the market price, so domestic production must be able to compete in the market in 
order to develop a meaningful industry.  A recent survey3 indicated that the cost of biofuels has dropped significantly 
since 2008.  The survey found that the largest cost elements for producers in 2012 were project capital expenditure, 
feedstock, and enzymes.  The operating costs of the process have dropped significantly since 2008 due to leaps forward 
in the technology.  For example between 2008 and 2012, the program’s 10 year investment of over $65 million 
contributed to a 72 percent reduction in the enzyme cost necessary to produce a liter of cellulosic ethanol.  Continued 
investments to achieve these types of cost reductions will be necessary to maintain this same reduction trajectory for 
the whole value chain.   

• Private-sector investments — In order to support the emerging advanced biofuels industry through its early 
development and commercialization, the industry needs to demonstrate the technology thus reducing risk in order to 
attract future private sector investment in subsequent commercial facilities.  For example, continued government 

1 http://www1.eere.energy.gov/bioenergy/pdfs/billion_ton_update.pdf. 
2 EIA, Annual Energy Review 2012, 85 percent of gasoline stream in total petroleum products. 
3 Bloomberg New Energy Finance, “Cellulosic Ethanol Costs: Surveying an Industry” (March 2013). 
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support, in partnership with the private sector, to build specialized, first-of-a-kind facilities will help validate 
performance and economics at a scale necessary to enable confidence from the financial markets for commercializing a 
robust biofuels industry. 

• Infrastructure — there is a need to ensure that the transportation supply chain and delivery infrastructure are able to 
deploy and utilize advanced biofuels as they are produced in significant volumes.  Vehicle compatibility will need to be 
validated for drop-in replacement fuels as well.  This work represents a significant opportunity for collaboration 
between Bioenergy Technologies and Vehicle Technologies, and ensures widespread adoption within the 
transportation sector. 

 
Within the program’s mission, the following activities are directed at overcoming these fundamental challenges: 
• Conduct research and development (R&D) directed at reducing the cost of producing biofuels, bioproducts, and 

biopower by improving the efficiencies of feedstock production and delivery, as well as through developing more 
effective, cost-competitive processes to convert biomass into finished products. 

• Develop technologies to convert non-food sources of biomass to intermediates — such as low-cost sugars, chemicals, 
and crude bio-oils — to meet the need for fuels and bioproducts, thus enhancing project economics and environmental 
sustainability.   

• Evaluate infrastructure readiness through analysis and testing of advanced biofuels to enable use of existing 
infrastructure for deployment and utilization, thus reducing the need for capital investments in new infrastructure.   

• Enable demonstration activities for the manufacturing of biofuels and bioproducts that are critical to proof of 
performance and lay the groundwork for future commercial deployment.  

 
To measure performance and support these objectives, the program has set a technical goal to reduce the cost for 
converting cellulosic biomass feedstocks to hydrocarbon biofuels via biological, catalytic, thermochemical, biochemical, or 
hybrid pathways to $3/gge ($2011) between 2017 and 2022 at increasing scales and with a selection of technologies to 
enable optimal deployment of bioenergy solutions across the large diversity within the U.S.  This equates to a cost 
equivalent of approximately $100 barrel of oil—a target that will allow these renewable fuels to successfully enter the 
market and manage profitably notwithstanding the price volatility of transportation fuels due to the regionality and diverse 
nature of biomass resources utilized; a number of technology pathways may ultimately be required in order to achieve 
large-scale production of biofuels.  For this reason, the program is currently pursuing a variety of feedstock-conversion 
method pathways.  (See one example in Figure 1) 
 
The subprograms are organized to undertake RDD&D activities across the entire supply chain necessary to meet the cost 
targets, technical goals, and associated milestones outlined in the program’s Multi-Year Program Plan (MYPP).  In addition, 
the program seeks to support emerging technology approaches via its Incubator activity.  This initiative is an annual funding 
mechanism to support the investigation of innovative solutions and potentially breakthrough “off-road-map” approaches 
that can help accelerate meeting the program’s overall goals.  For FY 2015, Incubator funding represents 5 percent of the 
program’s total budget. 

Highlights of the FY 2015 Budget Request 
The program’s budget request supports several focus areas in FY 2015: 
• Feedstock production and logistics efforts will focus on integrating environmental sustainability and quality criteria into 

biomass supply assessment for crop residues, energy crops, and forest resources, as well as on down-selecting 
feedstock blend formulation for the thermochemical oils pathway based on ash and moisture content, carbon levels, 
and other characteristics.  The program will pursue new research in advanced biology and carbon dioxide (CO2) 
utilization to leverage capabilities at the algae testbed facilities and lay a foundation for breakthroughs needed to meet 
FY 2022 algae productivity targets. 

• Conversion pathways (at least two) will be selected for validation at integrated bench and pilot scale in FY 2017, and 
modifications to facilities will begin as needed.  The program will issue funding opportunity announcements (FOAs) for 
consortia to further the integration of bio-oils into petroleum refineries, development of biological and chemical 
catalysts and clean sugar production, resolution of gasification and gas to liquids (GTL) issues identified in FY 2014 
workshops, and continued incubator and carbon fiber activities. 

• Demonstration and Deployment subprogram efforts will focus on drop-in hydrocarbon production and scale up.  
Support of commercial demonstration of military-specification jet fuel in collaboration with the U.S. Department of 
Defense (DOD) and the U.S. Department of Agriculture (USDA) through the Defense Production Act (DPA) will continue.  
In addition, new investments will enable new technologies to validate scale up, accelerating momentum for advanced 
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biofuel production in the wake of pioneer large-scale cellulosic ethanol successes.  Additional challenges and high-
leverage opportunities for drop-in fuel, including reducing the balance of plant costs, will be identified in a FY 2014 
biorefinery deployment workshop.  Investment in biofuels compatibility will increase through collaborative efforts with 
the Office of Energy Efficiency and Renewable Energy’s (EERE’s) Vehicle Technologies program.  

• Strategic Analysis and Cross-Cutting Sustainability subprogram efforts will focus on coordinating with logistics and 
conversion R&D areas on the goal to set targets for minimizing GHG emissions, air pollutants, and consumptive water 
use for at least three renewable hydrocarbon pathways by FY 2016.  

 
Collectively, program activities focus on achieving the following high-level goals:  
• Through RDD&D, make drop-in hydrocarbon fuels competitive with petroleum-based fuels at a modeled cost of mature 

technology of $3/gge ($2011), based on EIA projected gasoline wholesale prices in 2017. 
• The 2017 performance goal of the IBR Technology Area is to validate a mature technology plant model cost of ethanol 

production, based on actual IBR project plant performance data and compared to the target of $2.15/gallon ethanol 
($2007). 

 
These goals reflect the strategy of making advanced biofuels—renewable gasoline, diesel, and jet—commercially viable, as 
the most effective path for meeting EISA 2007 goals. 
 
The program’s goal to accelerate the development and deployment of advanced biofuel technologies directly supports the 
President’s Climate Action Plan,4 which was issued in June 2013.   
 
The program’s efforts to accelerate the deployment of a domestic bioenergy industry directly support the directive issued 
by the President in March 2011 as part of his Blueprint for a Secure Energy Future,5 which challenges DOE, USDA, and the 
Navy to collaborate and speed the development of military-specification biofuels, including jet fuel. 
 
In addition, the program’s development and maintenance of the Bioenergy Knowledge Discovery Framework (KDF) directly 
supports the Administration’s goals for sharing federally funded R&D data.  In February 2013, the White House issued a 
policy memorandum to expand public access to the results of federally funded research.   
 
The program utilizes design cases to understand the current state of conversion technologies and to determine where 
improvements need to take place in the future.  Figure 1 illustrates the cost projections and state of technology for biomass 
conversion to gas and diesel via fast pyrolysis.  The program incorporates data from research into the model annual to 
update progress to the programmatic goal of $3.00/gge. 
  

4 http://www.whitehouse.gov/sites/default/files/image/president27sclimateactionplan.pdf. 
5 http://www.whitehouse.gov/sites/default/files/blueprint_secure_energy_future.pdf. 
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Figure 16 

 
 

 SOT 2012 SOT 2013 Projection 
2014 

Projection 
2015 

Projection 
2016 

Projection 
2017 

Conversion 
Contribution $GGE 6.0 4.6 4.1 3.7 3.0 2.5 

Feedstock 
Contribution $ 1.0 1.0 1.0 1.0 1.0 1.0 

Minimum Fuel Selling 
Price $GGE 7.0 5.6 5.1 4.7 4.0 3.4 

6 Jones, SB and LJ Snowden-Swan.  Production of Gasoline and Diesel from Biomass via Fast Pyrolysis, Hydrotreating and Hydrocracking: 2012 State of 
Technology and Projections to 2017.  PNNL-22684.  Richland, Washington.  Pacific Northwest National Laboratory, 2013. 
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Bioenergy Technologies 
Funding ($K) 

 

 
FY 2013 
Current7 

FY 2014 
Enacted8 

FY 2014  
Current 

FY 2015 
Request 

FY 2015 vs. 
FY 2014 
Enacted 

Bioenergy Technologies      
Feedstocks 47,359 46,972 46,972 30,500 -16,472 
Conversion Technologies 75,140 101,384 101,384 100,500 -884 
Demonstration and Deployment (formerly Integrated Biorefineries) 43,630 64,790 64,790 105,000 +40,210 
Strategic Analysis and Cross-Cutting Sustainability 14,939 12,146 12,146 11,000 -1,146 
Biopower 4,122 1,998 1,998 0 -1,998 
NREL Site-Wide Facility Support 0 5,000 5,000 6,200 +1,200 

Total, Bioenergy Technologies 185,190 232,290 232,290 253,200 +20,910 

SBIR/STTR:  
• FY 2013 Transferred: SBIR: $2,867,000; STTR: $371,000 
• FY 2014 Projected: SBIR: $4,343,000: STTR: $620,000 
• FY 2015 Request: SBIR: $3,683,000; STTR: $508,000 

 

7 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
8 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $139,000. 
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Bioenergy Technologies 
Explanation of Major Changes ($K) 

 
FY 2015 vs. 

FY 2014 
Enacted 

Feedstocks:  The decrease is due to greater reliance on feedstock production research activities at USDA and due to fully funding feedstock 
logistics FOA selectees in FY 2013 and FY 2014.  The decrease is also due to fully funding the Algae Biomass Yield FOA selectees in FY 2013 and FY 
2014. -16,472 
 
Conversion Technologies:  The decrease is minor and results from fully funding awards in FY 2013. -884 
 
Demonstration and Deployment (formerly Integrated Biorefineries):  Increased funds to initiate new pilot- and demonstration scale projects. +40,210 
 
Strategic Analysis and Cross-Cutting Sustainability:  The decrease is minor and results from fully funding analysis projects in FY 2013 and FY 2014. -1,146 
 
Biopower:  Not funded in FY 2015. -1,998 
 
NREL Site-Wide Facility Support:  Increased funds are the result of a change in methodology used to allocate site-wide facility support 
contributions amongst programs.  The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced 
labor multiplier. +1,200 
   
Total, Bioenergy Technologies  +20,910 
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Bioenergy Technologies 
Feedstocks 

 
Description  
The Feedstocks subprogram includes feedstock production and logistics, as well as the Algae and Advanced Feedstocks 
subprogram.  This subprogram has the goal of developing strategies, technologies, and systems that can provide feedstock 
to the throat of the conversion reactor for a total cost of no more than $80/dry ton by FY 2017, while meeting conversion 
process specifications.  Past accomplishments for this subprogram have included the publication of the Billion-Ton Update,9 
as well as disseminating resource assessments and other information from the Regional Feedstock Partnership seven-year 
field trials—including yield density maps—and making this data publicly available for researchers and biorefinery 
developers in the KDF.  The KDF provides online access to a wide variety of information resources, including biomass 
production data and decision-support tools.  In FY 2013 and FY 2014, the five high-tonnage feedstock logistics projects—
which included partnerships with original equipment manufacturers—demonstrated significant reduction of costs (e.g., 
$13/ton for corn stover, relative to conventional systems) for integrated systems that utilize agricultural residues, forest 
resources, and/or herbaceous and short-rotation energy crops.  In addition, the Idaho National Laboratory (INL) process 
development unit completed designation as the Biomass Feedstock National User Facility (NUF).  The NUF, with its 
associated Biomass R&D Resources Library (currently with more than 50,000 archived samples), houses commercial-scale 
equipment and is fully integrated with the conversion capabilities at Lawrence Berkeley National Laboratory (LBNL), the 
Pacific Northwest National Laboratory (PNNL), and the National Renewable Energy Laboratory (NREL).  
 
Feedstock production ($4 million) 
Feedstock production research is critical to meeting the program’s objectives.  Activities are focused on producing 
sufficient, sustainable, affordable biomass feedstocks to support the development of the biomass conversion industry.  
Results obtained from ongoing feedstock trials will be incorporated into core resource assessment efforts and will be used 
to evaluate progress toward meeting the Billion-Ton “vision,” to set technical targets, and to identify research needs.  The 
feedstock quality information available in the INL Biomass R&D Resources Library will be expanded and results shared 
publicly via the KDF.  The NUF will be used to obtain and test feedstocks produced by the USDA Concentrated Agriculture 
projects, program-funded (and other) integrated biorefineries, and other users in a variety of preprocessing configurations.  
 
Feedstock logistics ($12.5 million) 
Recognized as a major element in the National Biofuels Action Plan, the program MYPP, and other analyses, feedstock 
logistics challenges need to be overcome to build a sustainable, national bioenergy and bioproducts industry.  Core 
integrated research for FY 2015 includes harvesting, collection, in-field handling and drying, storage, preprocessing 
(including drying, grinding, and densification), and transport of biomass feedstocks.  Through its biomass depot concept, the 
program is exploring blending and formulation strategies for utilizing a combination of feedstocks capable of providing large 
quantities of biomass that meet or exceed quality specifications for a variety of biorefinery conversion processes at a cost 
not to exceed $80/dry ton at the throat of the conversion reactor.  These strategies could be regional in nature and vary 
among different conversion pathways.  Parameters included in the testing are ash and moisture content, dry matter loss, 
particle size and shape, carbohydrate and lignin content, and others.  The INL NUF will be given base funding with additional 
funds provided on a cost-share basis with various users, including the private sector, universities, and federal and state 
agencies. 
 
In FY 2013, the program’s five high-tonnage feedstock logistics projects—which included partnerships with original 
equipment manufacturers—demonstrated significant reduction of costs (e.g., $13/ton cost reduction relative to 
conventional systems for baled corn stover) for integrated systems that utilize agricultural residues, forest resources, 
and/or herbaceous and short-rotation energy crops.  Cost reductions reported in all five projects have been independently 
validated by Oak Ridge National Laboratory researchers. 
 
  

9 http://www1.eere.energy.gov/bioenergy/pdfs/billion_ton_update.pdf. 
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Algae & Advanced Feedstocks ($14 million) 
The Algae and Advanced Feedstocks subprogram goal is to develop cost-effective algal biofuels production and logistics 
systems.  The challenges and opportunities to commercializing algal biofuels production systems are broad and complex, 
requiring the close integration and collaboration of many scientific and engineering disciplines to bring about innovations.    
 
The Algae subprogram is focused on supporting the growth of the emerging domestic algae industry and its interest in 
commercialization for fuels and products.  Support includes the development of validated models for techno-economic, 
sustainability, and engineering analyses.  
 
The primary advantages of algal biomass, which include its ability to grow quickly, use waste resources, and accumulate 
ideal fuel precursors (e.g., lipids), are broadly recognized.  In recent years, the program has achieved technological 
advancements that promise to bring about transformational changes, including the ability to predict, breed, and select the 
best-performing strains; the ability to monitor and control system inputs in a dynamic and integrated fashion; the ability to 
harvest algae at ever higher throughputs; and the ability to extract and convert more algal biomass components into fuels.   
 
However, based on the results of a peer review held in May 2013 and from earlier R&D efforts, the strategic direction and 
priorities of Algae and Advanced Feedstocks are being reevaluated.  Initially addressing a broad array of technical barriers 
identified in the comprehensive National Algal Biofuels Technology Roadmap,10 research primarily focused on strain 
screening, natural selection, and strain development.  These efforts have provided important data and understanding of the 
potential use of algae for commodity fuels production.  Recently completed techno-economic models indicate a more than 
five-fold increase is needed in combined productivity and yield, with a reduction in capital cost, to meet the $3/gge fuel 
cost goal identified in the program’s MYPP.  This will include investigating complex algal communities’ potential for 
utilization of waste water to reduce production costs.  Thus, Algae and Advanced Feedstocks will increase efforts in 
quantitative analysis to mitigate risk of technology options and will develop a more targeted approach to overcome barrier 
areas identified through techno-economic analysis and stage-gate reviews.  Funding will support the development of a 
portfolio of technologies focused on demonstrating a mature plant and an economically competitive hydrocarbon fuel 
pathway.  
 
The costs associated with producing, handling, and converting these primarily aquatic feedstocks are still too high to 
produce cost-competitive biofuels.  In FY 2015, work selected and funded through the FY 2013 Algal Biomass Yield 
solicitation to address yield, productivity, and integration of downstream logistics at the pre-pilot scale will continue.  This 
will support a programmatic path aligned with the MYPP goal of validating the potential for algae supply and logistics 
systems to produce 5,200 gallons of oil (or equivalent biofuel intermediate) per acre of cultivation per year.  This will also 
achieve a modeled nth plant minimum selling price of $3.27/gge ($2011) of raw biofuel intermediate by FY 2022 that will 
enable the final fuel production price of $3.00/gge. 

The Algae Testbed Public-Private Partnership—based at Arizona State University with additional facilities in Hawaii, 
California, Ohio, and Georgia—will continue to support best practices for algae cultivation in different geographic locations.  
In addition, resource assessments, life-cycle GHG emissions, and techno-economic modeling will continue. 
 
The Algae subprogram plans to meet program goals through the consideration of additional selections from prior year FOAs 
and/or planning for new FOAs. 
 
In FY 2015, Algae and Advanced Feedstocks will evaluate and expand how the R&D efforts are proceeding to produce mixed 
cultures and species in a single pond or bioreactor.  The main objective is to test the idea that certain naturally diverse 
groups of algae have complementary traits that enhance the efficiency and stability of biofuel yield beyond what any single 
species can do alone.  The subprogram will use the results from several workshops held in FY 2014 to determine if the Algae 
Roadmap should be updated or revised to address the technology advances that have occurred since it was published in  
FY 2010.  This effort will advise the subprogram on a FOA on advanced biology and CO2 utilization to leverage capabilities at 
the algae testbed facilities and implement a strategy to overcome the critical barriers needed to meet FY 2022 algae 
productivity targets.  

10  U.S. Department of Energy, Bioenergy Technologies Program.  National Algal Biofuels Technology Roadmap: A Technology Roadmap Resulting from the 
National Algal Biofuels Workshop.  By Daniel Fishman, Rajita Majumdar, Joanne Morello, Ron Pate, and Joyce Yang.  Washington, D.C. May 2010. 
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The Feedstock subprogram will also be involved in the program’s incubator activities.  The intent of the incubator is to 
identify new off-road map innovative technologies that can help meet the program goals.  For the program’s incubator 
activity specifically, technologies from across all aspects of the biofuel supply chain — feedstock production and logistics 
(both terrestrial and algae), biochemical conversion, thermochemical conversion, and sustainability—will be considered for 
funding.  Selected incubator projects demonstrating technologies toward feedstock production, feedstock logistics, or algae 
will be managed within the Feedstock portfolio. 
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Feedstocks 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Feedstocks   
• New results obtained from ongoing feedstock 

trials sponsored by DOE at USDA, land grant 
universities, and the private sector will be 
incorporated into the resource assessment 
efforts via the KDF.  

• Quality analysis available in the INL Biomass R&D 
Resources Library will be expanded and shared 
with feedstock logistics and conversion 
researchers. 

• Biomass NUF will be used to obtain and test 
feedstocks produced by the USDA concentrated 
agriculture projects, DOE-funded and other 
integrated biorefineries, and other users in a 
variety of preprocessing configurations.  

• Research activities will focus on three critical 
constraints currently confronting the emerging 
industry: delivered feedstock cost; delivered 
feedstock quality and maintenance of quality 
characteristics during storage; and accessible 
feedstock volume. 

• Deployment of the Process Demonstration Unit 
at INL to assess performance and cost data at a 
biorefinery. 

• The Algae activity will evaluate the major process 
performance and capital cost assumptions 
utilized in the techno-economic analysis for the 
design cases.  Based on technical expertise of 
external reviewers will identify assumptions used 
that are in question, identify realistic targets for 
assumed values, and identify alternatives for 
process improvements.  

• Perform techno-economic sensitivity analysis on 
major process parameters based on the results of 
technical evaluation with an external reviewer 

• Biomass supply assessments for crop residues, 
energy crops, and forest resources will include 
environmental and quality criteria to meet 
feedstock quality demands of conversion 
facilities. 

• Quality analysis work will continue at the Biomass 
NUF. 

• Continued public-private partnerships to develop 
systems at industrial scale to reduce cost and 
energy associated with biomass drying and 
densification, such that the feedstocks are 
compatible with existing high-capacity handling 
and transport infrastructure. 

• Continued research focused toward 
demonstrating biomass stabilization technologies 
(e.g., high-moisture pelleting) that preserve 
feedstock quality during transport and storage, 
thereby reducing degradation potential and cost. 

• Increase the longer-term core research targeted 
at more fundamental understanding of algae 
ecology, physiology, biochemistry, and genetics; 
and use new techno-economic models to screen 
projects and direct more of the longer-term 
research. 

 

• The decrease is due to greater reliance on 
feedstock production research activities at USDA 
and to fully fund feedstock logistics FOA selectees 
in FY 2013 and FY 2014. 

• The decrease is also due to fully funding the 
Algae Biomass Yield FOA selectees in FY 2013 and 
FY 2014. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

and new results from mixed culture analysis and 
the best strains from the algal test-bed facilities. 
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Bioenergy Technologies 
Conversion Technologies 

 
Description 
The goal of the Conversion Technologies subprogram is to develop technologies for converting biomass feedstocks into 
commercially viable liquid transportation fuels, as well as bioproducts and biopower.  After a decade of pilot-scale work, 
technical performance data were generated in FY 2012 that validated the potential of biochemical and thermochemical 
process pathways to produce cellulosic ethanol in a mature commercial biorefinery for approximately $2/gallon.  The 
program is focused on hydrocarbon fuel production to increase compatibility with existing infrastructure and to displace a 
larger percentage of petroleum use.  This R&D priority also reflects the recent successful commercial deployment of early 
cellulosic ethanol technologies.  Many of the technology breakthroughs responsible for achieving the $2/gallon ethanol goal 
can and will be leveraged for the production of hydrocarbon fuels going forward.  The program has set an ultimate target of 
$3/gge for hydrocarbon fuels in order to be competitive with petroleum fuels at $80/barrel oil.    
 
Conversion R&D includes biological, catalytic, thermochemical, and hybrid routes to convert biomass into suitable 
intermediates, including—but not limited to—sugars, bio-oils, and gases.  These intermediates are then upgraded into 
renewable gasoline, diesel, jet fuels, chemicals, and heat and power.  Renewable diesel can also be used in place of home 
heating oil.   
 
In the past, the Conversion subprogram was divided into two technology pathway areas—Biochemical and Thermochemical 
(including pyrolysis and gasification), as depicted in Figures 2, 3, and 4.   
 

Figure 2 

 
 

Figure 3 
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Figure 4 

 
However, an increasing number of technologies are emerging that do not fit this simple taxonomy.  Hybrid processes are 
being developed and show promise.  For example, the combination of gasification (thermochemical) and fermentation 
(biochemical) to produce ethanol and the conversion of historically biochemical-derived intermediates (i.e., sugars, acetic 
acid, lignin, etc.) via direct chemical conversion to hydrocarbon molecules.  Figure 5 illustrates the possible combinations 
and permutations of these conversion steps. 
 

Figure 5 

 

Each pathway in Figure 5 represents a viable route that is showing initial promise in the subprogram’s techno-economic 
screening process.  To reflect this, the Conversion subprogram has been reorganized into more fundamental processing 
steps such as deconstruction (comprising such techniques as pretreatment/hydrolysis, gasification, pyrolysis, etc.), 
fractionation, synthesis and upgrading, and integration and process intensification.   
 
The diversity of biomass resources across the nation necessitates the development of multiple conversion technologies that 
can efficiently deal with a broad range of feedstock materials, as well as their physical and chemical characteristics.  The 
subprogram will seek to develop multiple candidate technologies that can potentially meet the cost goal of $3/gge using a 
wide array of feedstocks in both the FY 2017 and FY 2022 time frames. 
 
As recommended by the FY 2013 program Peer Review, techno-economic assessments were completed in 2013 and 2014 
to establish the technical targets necessary to meet the cost goals for the processing elements of several candidate 
hydrocarbon fuel production pathways.  These include processes using organisms and chemical catalysts to produce fuels 
and products from hydrolysis intermediates (including sugars), catalytic and non-catalytic pyrolysis with upgrading, 
gasification, and hydrothermal liquefaction.   
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Deconstruction and Fractionation ($26 million) 
In FY 2015, core R&D will continue to address interactions between blended feedstock properties and deconstruction 
processes.  Feeding of biomass into the conversion process has been a frequent issue for deconstruction processes of all 
types.  In FY 2014, a survey was conducted of successful and unsuccessful feedstock/feeder combinations and an initial 
assessment was made of characteristics that have led to successful and unsuccessful combinations.  This assessment will be 
expanded in FY 2015 to include the examination of biomass structures, properties, and feeder mechanisms that will 
minimize problems for multiple possible systems going forward.  An expected optimum will be reached that balances costs 
for feedstock blending and preparation and costs for feeding and conversion.  R&D will also be conducted to resolve 
remaining technical barriers for the most promising deconstruction pathways, as determined by the techno-economic 
assessments, as well as technical issues identified by projects undertaken by the Demonstration and Deployment 
subprogram.   
 
Synthesis and Upgrading ($26.25 million) 
Based on technical targets established by these FY 2014 techno-economic analyses, as well as the barriers documented in 
the Conversion Technologies for Advanced Biofuels Workshop report (scheduled to be published in FY 2014), significant 
effort will be devoted to R&D to continue development of biological organisms and chemical catalysts for the conversion of 
hydrolysis intermediates to fuels and products.   
 
Specifically, a FOA for improved catalyst performance for the upgrading of hydrolysis intermediates to final fuels will be 
issued.  Efforts will also continue to convert lignin to fuels and products (rather than combusting it for heat and power), as 
this will be critical to the economics of fuel production within a biorefinery.  Facility identification and, where necessary, 
modification will also begin in FY 2015 for generation of data to validate mature-plant modeled fuel production for an 
intermediate target of $5/gallon (including feedstock cost) via hydrolysis-based pathways in FY 2017, which will inform out-
year research needs  to meet a FY 2022 goal of $3/gallon for the relevant pathways.   
 
A second FOA will be issued to initiate one or more consortia that will include researchers and experienced refiners to 
ensure seamless deployment of the resulting technology into the existing fuel production and distribution infrastructure.  
The focus of this work will build on previous competitively funded work that evaluated the integration points in the refinery 
for renewable oils, and it will result in refinery trials.  This also addresses a recommendation from the 2011 program Peer 
Review that parties with refinery expertise be increasingly involved in defining R&D and integration activities.  As noted in 
the Initial Assessment of U.S. Refineries and the Potential for Bio-Based Oil Insertions report,11  an important target for the 
industry would be to fulfill the potential for processing bio-oil intermediates in the 106 refineries that could accept them.  
The Renewable Fuel Standard (RFS) target of 36 billion gallons per year represents approximately 12 percent of the capacity 
of these 106 petroleum refineries.   
 
Validation of Technical Progress ($10 million) 
In FY 2015, based on the results from these analyses and R&D results from competitive and national laboratory activities, a 
subset of pathways will be identified for validation similar to those conducted for cellulosic ethanol production in FY 2012.   
 
In FY 2017, at least two pathways will be validated for the projected commercial production of hydrocarbon fuels (gasoline, 
diesel, and jet).  Data generated from the FY 2017 validation will be used in models (i.e., ASPEN or ChemCad) to confirm the 
projected $1.73/gge mature biorefinery production conversion cost ($3.00, including feedstock) for at least one subset of 
high-impact feedstocks.  Facility identification and/or modification for the FY 2017 pilot-scale operations for validation of 
the program cost target will also begin by the end of FY 2015.   
 
At least one additional pathway will be validated in FY 2022.  This will be accomplished by incorporating advanced 
deconstruction methods and new metabolic pathways for hydrocarbon production into organisms; further developing 
catalysts—both for conversion of sugars and other hydrolysis intermediates, as well as pyrolysis and gaseous intermediates, 
into fuels and chemicals; and improving separation and upgrading technologies. 
 

11 Freeman, CJ, SB Jones, et al. PNNL (2013).  Initial Assessment of U.S. Refineries and the Potential for Bio-Based Oil Insertions. PNNL 22432. 43 pp.  
(manuscript in progress). 
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Separations, Integration and Enabling Technologies ($25.25 million)  
Other novel areas of interest to the subprogram include process intensification, such as combining or eliminating reaction 
steps and increasing the overall efficiency of deconstruction processes.  Separation technologies necessary to remove 
impurities from hydrolysis, oils and gaseous intermediates, and product mixtures also remain a critical R&D focus in FY 
2015. 
 
Bioproducts and Clean Energy Manufacturing ($7 million) 
Bioproducts, co-products, and value-added uses for lignin and the aqueous phase resulting from some pyrolysis pathways 
are also receiving increased emphasis.  In FY 2015, as part of EERE’s Clean Energy Manufacturing Initiative, and in 
partnership with the Advanced Manufacturing and Vehicles Technology, the program will continue funding R&D to enable 
the efficient manufacturing of low-cost (less than $5/lb.) carbon fibers.  An important element of this initiative is to 
investigate the utilization of cellulosic sugars and lignin in the manufacturing process.  Equally important to establish are 
analyses that address the process economic and life cycle material differences between existing carbon fiber manufacturing 
processes and emerging biobased routes.  Competitive manufacturing of high-value carbon fiber is important because it’s a 
versatile material that can be used across a number of different clean energy and energy efficiency manufacturing 
platforms, including—but not limited to—light-weight vehicles, pressurized gas storage vessels, advanced wind turbine 
blades and components, and novel insulation materials for energy-efficient buildings and appliances.   
 
Waste-to-Energy ($6 million) 
In FY 2014, the program initiated research and analyses to improve two aspects of methane production/utilization in one 
waste-to-energy (WTE) pathway and completed analysis of a RFI to identify priority areas and barriers to define a FOA to be 
issued in FY 2015.  Priority areas identified at this point include the need to manage variable feedstocks, such as municipal 
solid waste; assess spatially resolved biogas resources; improve microbial consortia for processing biosolids and other 
waste streams; determine opportunities to improve biosolids treatment; and improve separation processes for feedstocks 
and products.  Analyzed and prioritized in FY 2014, the RFI response data will be used to identify core R&D activities and 
FOA topics.  In FY 2015, core R&D will also continue in advanced WTE technologies, including enabling process 
improvements in methane-to-lactic acid and methane production from anaerobic digestion.  Techno-economic analyses will 
continue to inform the subprogram on key areas for R&D and potential demonstration of WTE processes.  
 
Conversion Incubator 
The Conversion subprogram will also continue investment in an incubator activity at approximately 5 percent of the total 
Program budget, within the distribution of the Conversion and Feedstock Programs.  This is to identify and develop 
promising technologies that are innovative and not currently funded within multi-year strategies, but hold the potential to 
leapfrog existing technology developments.  The EERE incubator activities are intended to be open to all technologies that 
help the program achieve its goals.  For the program’s incubator activity specifically, technologies from across all aspects of 
the biofuel supply chain—feedstock production and logistics (both terrestrial and algae), biochemical conversion, 
thermochemical conversion, and sustainability—will be considered for funding.  
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Conversion Technologies  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Conversion Technologies   
• Biological, chemical catalysis, pyrolysis, and 

gasification-based hydrocarbon fuel production.  
Continue activities to improve separations of 
intermediates and final products and higher-
value uses for lignin and aqueous fractions of 
pyrolysis oil.  Continue biological and chemical 
catalyst development for production of 
intermediates and final products.   

• Continue competitive and core R&D projects 
focused on addressing the key technical barriers 
to converting biomass (including algae) to bio-oil 
through various pyrolysis and hydrothermal 
liquefaction processes, followed by catalytic 
upgrading to produce finished fuels or a 
petroleum refinery feedstock.  Based on the 
current design case (Jones et al., 2009); R&D 
investments are projected to achieve the FY 2014 
state of technology conversion contribution cost 
of $2.70/gge for a combined fuel. 

• Increase R&D efforts for upgrading syngas 
intermediate from biomass through gasification 
to produce gasoline, distillate, and jet-range 
hydrocarbons in support of the program goal of 
less than or equal to $3/gge by FY 2022.  

 

• Finalize selection of conversion pathways for 
validation in FY 2017 and begin facility 
modifications as needed.  Issue FOAs for 
consortia to further the integration of bio-oils 
into petroleum refineries; biological and chemical 
catalyst development and clean sugar 
production; and resolution of gasification and 
gas-to-liquids issues identified in FY 2014 
workshops.  Continue incubator activities.  Issue 
second FOA for carbon fiber or other topic 
supporting Clean Energy Manufacturing Initiative. 

 
 

• The decrease is minor and results from fully 
funding awards in FY 2013. 
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Bioenergy Technologies 
Demonstration and Deployment 
(formerly Integrated Biorefineries) 

 
Description 
The Demonstration and Deployment (D&D) subprogram goal is to de-risk bioenergy production technologies through 
validated proof of performance at the pilot, demonstration, and pioneer scales.  This assistance is critical to enable private 
sector confidence to invest in facility construction and replication at the commercial scale.  D&D selects technologies for 
cost-shared validation that have shown strong performance through techno-economic evaluation and research-scale 
development.   
 
Pilot-scale facilities verify the integrated technical performance of the given suite of technologies and provide the initial 
detailed financial data for scaling confidence.  Integrated pilot-scale validation is essential for identifying flaws that must be 
corrected for a successful commercial launch.  Demonstration-scale facilities validate performance at a scale sufficient to 
provide the data and equipment specifications required to design a pioneer or “first-of-a-kind”-scale facility.  Pioneer-scale 
deployment is critical to prove efficient integrated technical operation and economical production at commercial volumes 
on a continuous basis.  Once a pioneer facility achieves design specifications and positive cash flow, the technology 
application can be replicated through equity investor, traditional debt, or project financing. 
 
To this end, the subprogram manages a diverse portfolio of integrated biorefinery projects focused on the scale up of 
biofuels production.  The current portfolio of 25 projects includes 4 at commercial scale, 5 at demonstration scale, 12 at 
pilot scale, and 4 additional projects selected under at the Innovative Pilot FOA to support aviation and military fuel 
applications.  The conversion pathways addressed include 13 biochemical technologies, 7 thermochemical technologies, 
and 5 algal technologies.  The active portfolio includes 13 projects that focus on cellulosic ethanol and 12 projects that 
focus on renewable hydrocarbons, and one project focused on a renewable intermediate bioproduct chemical.  
 
In 2013, the U.S. first pioneer, cellulosic ethanol plant began production and commercial sale of product with assistance 
from the D&D subprogram.  This plant will have an annual production capacity of 8 mmgy of cellulosic ethanol derived from 
municipal solid waste and green waste.   
 
In FY 2013 and FY 2014, the program continued cost-reduction efforts for thermochemical conversion of biomass to a diesel 
gasoline blendstock and achieved state of technology modeled cost of $4.6/gge to $4.1/gge conversion only cost 
respectively (equivalent to a modeled Minimum Fuel Selling Price of $5.6/gge and $5.1/gge, respectively) toward the 
program goal of $3/gge, including final production costs. 
 
In FY 2014, two more commercial plants are scheduled for commissioning with assistance from the U.S. Department of 
Energy (DOE).  The two plants will build up to full production capacity of 50-million-gallon-a-year (mmgy) of domestic 
cellulosic ethanol derived from agricultural residues.  In FY 2015, two additional demonstration-scale facilities may come 
online, bringing the total program-supported production capacity to more than 80 mmgy of cellulosic ethanol. 
 
Numerous barriers must be successfully addressed in the D&D subprogram in order to advance biofuels into high-volume 
production, including developing secure and cost-effective feedstock supply chains, ensuring efficient operation of 
integrated end-to-end systems, reducing capital and operating costs, testing product qualifications, enabling off-take 
agreements, and encouraging commercial financing.  However, financial barriers are the most challenging hurdle for 
technology deployment. 
 
The May 2013 program Peer Review Panel — made up of experts from the refining, chemical, and financial industries— 
reviewed the D&D subprogram portfolio and concluded that “the use of grants has been necessary to attract private 
investment, reduce capital investment, provide project credibility, and provide a path for demonstrating technology proof 
of concept.”  Given the lack of experience in scaling these advanced energy technologies, the significant capital required to 
build large-scale integrated biorefineries, and the market risk associated with volatile transportation fuel prices, investment 
solely by private industry would not occur without government assistance.  All of the current, successful, commercial 
cellulosic ethanol biorefinery developers confirm that they would not have made the investment without the DOE 
partnership to aid in de-risking the technology and processes.   
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The Renewable Fuel Standard mandates the production of 36 billion gallons of advanced biofuels by FY 2022.  Recent 
studies12 indicate that this will require more than 500 biorefineries.13  Of the more than 200 U.S. companies currently 
working to develop advanced biofuels, only a small fraction have progressed beyond laboratory or small-scale pilot testing.  
Through the D&D subprogram DOE is currently the only program government-wide that is designed to fund integrated pilot 
and demonstration projects to assist these 200+ companies to reach their full potential and kick-start a robust biofuels 
industry. 
 
Defense Production Act (DPA) ($60 million) 
In FY 2015, the subprogram will continue to support the intent of the memorandum of understanding signed by DOE, USDA, 
and DOD (June 2011) and DOE is requesting $60 million in order to enable the objective of producing advanced biofuels 
meeting military-specification at a price competitive with petroleum.  Funds will be administered through the DPA authority 
to fund commercial demonstrations of technologies able to produce military-specification fuels that are cost competitive 
with their petroleum counterparts. 
 
Integrated Biorefineries ($35 million) 
In FY 2015, the D&D subprogram will be nearing completion of 21 out of the 25 pilot-, demonstration-, and pioneer-scale 
projects and this will be last year for funds to be requested to meet the outstanding mortgages from these investments.  
Beyond these successful cellulosic ethanol demonstrations and early hydrocarbon fuel pilots, there is a need to expand the 
program’s focus on drop-in fuels that are fully compatible with today’s engines, delivery infrastructure, and refueling 
station equipment, and that hold great potential for market impact.  However, these newly developed conversion 
processes of biomass-to-hydrocarbon molecules are less developed than cellulosic ethanol pathways, so they must be fully 
tested and demonstrated at the pilot and demonstration scales first to enable full commercialization.  Therefore, in FY 2015 
a new competitive FOA will be offered to de-risk the wide range of technologies in biomass-to-hydrocarbon fuels.  This FOA 
will serve to help develop and validate these technologies and their production costs at the pilot and demonstration scales, 
including through process improvements, operational efficiencies, and significant cost reductions.  Under this FOA, 
biorefineries that integrate other high-potential sustainable feedstock resources, associated conversion pathways, and 
potential co-products will also be eligible.  Potential opportunities will include municipal solid waste, advanced anaerobic 
digestion and other waste-to-energy (WTE) technologies, as well as advancements for improving the financial viability of 
biorefineries through the addition of high-value co-products.  Project awards will be cost-shared with industry and other 
partners and will include extensive process capability data collection, validation, and analysis to inform technology 
development as well as assessment of commercial viability. 
 
The D&D subprogram has extensive stage gates and comprehensive project reviews in order to actively manage all projects 
and enable decisions on optimal project progress while stewarding government funding. 
 
Biofuels Compatibility ($10 million) 
To evaluate and enable usage of advanced biofuels at higher volumes in light duty vehicles, in cooperation with Vehicle 
Technologies, the D&D subprogram will study and identify both optimization of “Renewable Super Premium” (RSP) 20–40 
vol percent ethanol fuels and the optimal “drop-in” biofuels for use in fueling infrastructure and current and future 
vehicles.  Recently published data from DOE laboratories and original equipment manufacturers, as well as discussions from 
the U.S. Environmental Protection Agency, suggest that a new RSP fuel with 20–40 vol percent ethanol could be used to 
reach RFS and GHG goals.  This mid-level ethanol content fuel, with a research octane number of near 100, appears to 
enable efficiency improvement for a properly calibrated and designed engine/vehicle system to more than offset the lower 
energy density, thus negating the tank mileage loss typically seen with ethanol blends in gasoline and gasoline-tolerant 
vehicles.  The prospects of such a fuel are even more attractive because it can be used legally in 14 million flex-fuel vehicles 
(FFV) on the road today.  Thus, the current FFV fleet can serve as a bridge by providing a market for the new fuel today so 
that future vehicles can have improved efficiency through optimization of the new fuel.  In this respect, RSP can 
simultaneously enable compliance with future GHG standards and the RFS by creating a growing market for ethanol.  There 
is also growing interest from biofuel producers in ethanol-butanol and/or mixed alcohol blends.  Both research thrusts 
could be used to reduce our dependence on imported oil and reach GHG-reduction goals.  Renewed efforts to bring 
biofuels across the full length of the supply chain would enable much needed market engagement by original equipment 

12 http://www.usda.gov/documents/USDA_Biofuels_Report_6232010.pdf. 
13 A USDA Regional Roadmap to Meeting the Biofuels Goals of the Renewable Fuels Standard by 2022.  June 23, 2010. U.S. Department of Agriculture, 
available at: http://www.usda.gov/documents/USDA_Biofuels_Report_6232010.pdf. 
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manufacturers, energy companies, and the public at large.  This much needed analysis of candidate drop-in biofuels and 
RSP fuels will form part of a larger effort to assure maximum “fungibility” of any drop-in, non-petroleum component of 
fuels. 
 
In addition, to further advanced biofuels usage and vehicle integration, a research program will build on the preliminary 
work started in FY2014 that includes:  research to quantify the efficiency and GHG benefits of vehicles optimized for both 
biomass-derived “drop-in” fuels and RSP fuels; a complete well-to-wheels analysis to understand the tradeoffs between 
improvements in tailpipe CO2 emissions versus GHGs generated in petroleum fuel and biofuels processing and distribution 
(and other criteria pollutants); fuels will be characterized and tested to develop a knowledge base of fuel-property impacts 
on infrastructure, engines, emissions, and refinery configurations for biorefineries to target; understanding the state of the 
legacy refueling infrastructure; development of an appropriate specification for “drop-in” fuels and RSP; and development 
of appropriate marketing strategies to encourage use of RSP and “drop-in” fuels.  The full effort will include the following:   
infrastructure analysis, market analysis, economic analysis, well-to-wheel analysis, effect on both RSP and “drop-in” fuels on 
legacy FFVs, and efficiency gains of RSP and “drop-in” fuels and fuel blends on engines optimized to fully exploit the 
beneficial properties of advanced biofuel blend vehicles. 
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Demonstration and Deployment 
(formerly Integrated Biorefineries) 

 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Demonstration and Deployment    
• Provide funding to support commercial biofuel 

production facility development under the DPA 
interagency effort with DOE, USDA, and DOD. 

• Select up to 3  integrated pilot- and/or 
demonstration-scale biorefinery projects under a 
FOA focused on emerging, advanced biofuel, 
high-volume, potential pathways.   

• Down-select and fund commercial biofuel 
production facilities under the DPA interagency 
effort with DOE, USDA, and DOD. 

• In cooperation with Vehicle Technologies, expand 
R&D on super-renewable premium fuels and 
drop-in fuels to evaluate compatibility with 
existing and future infrastructure, fuel, and 
engine systems. 

• Increased funds to initiate new pilot- and 
demonstration-scale projects. 

• Meet the commitment of DOE, USDA, and DOD 
memorandum of understanding through the DPA 
activity to fund commercial-scale biorefineries 
that produce military specification jet fuel. 

• Increased funds to initiate collaboration with 
Vehicle Technologies on biofuels compatibility 
issues. 
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Bioenergy Technologies 
Strategic Analysis and Cross-Cutting Sustainability 

 
Description 
Strategic Analysis and Cross-Cutting Sustainability activities play a vital role in supporting decision making, demonstrating 
progress toward established goals, and directing research activities; the activities are instrumental in setting the entire 
biofuel value chain on an environmentally, socially, and economically viable course.  Relationships with experts at the 
national laboratories, universities, and numerous external stakeholders are leveraged to obtain the best qualitative 
information and quantitative data possible.  The program also works with EERE’s Office of Strategic Programs to ensure 
coordination of analyses within the transportation sector, Vehicle Technologies Program, and Fuel Cell Technologies 
Program.  
 
Through quantification, Strategic Analysis activities provide context and justification for decisions regarding the future 
direction and scope of the program’s research, development, and demonstration (RD&D) work.  This information is critical 
to the sound management of the program’s RD&D portfolio and the establishment, adaptation, and fulfillment of its vision 
in a dynamic context of rapid technological progress and great economic and environmental uncertainty.   
 
Strategic Analysis activities ($5.5 million) 
Strategic Analysis activities include techno-economic, resource, market, and impact assessments that provide the analytical 
basis for planning and assessment of progress.  High-level techno-economic and life-cycle GHG analyses on emerging 
biofuel pathways provide an understanding of the GHG and cost implications relative to conventional fuel pathways and 
identify areas where process improvements could lead to significant breakthroughs.  System-level analyses identify key 
drivers and hurdles for industry growth and advance our understanding of bioenergy and its related impacts.  Maintenance 
of decision support, data management, and analytical tools allow the program to better articulate its vision, identify and 
validate performance goals, measure progress toward these goals, and plan for the successful fulfillment of its mission in 
support of national policies and priorities.  Along with updated techno-economic assessment reports in FY 2015, the 
program will publish a market assessment detailing the state of the industry. 
Strategic Analysis supports each individual subprogram and the program as a whole through the provision of critical 
quantitative measures of progress and future projections.  Critical to strategic decisions at both the program and activity 
levels, programmatic analysis activities are focused on clearly identifying synergies and addressing potential barriers, while 
progress is concurrently monitored and accomplishments are validated in each of the subprograms.   
 
Cross-Cutting Sustainability activities ($5.5 million) 
Focus on evaluating environmental impacts and developing more sustainable practices with regard to life-cycle GHG 
emissions, air quality, land use, water quality, water consumption, soil quality, and biodiversity, as well as developing 
relevant social aspects of sustainability.  The subprogram works with research partners to conduct field trials, applied 
research, capacity building, and analyses to inform best practices that are integrated across the RD&D portfolio.  
Sustainability activities also enable the program to engage in critical international dialogues on bioenergy, such as the 
Global Bioenergy Partnership.   
 
Accomplishments to date include creation of transparent methodologies for evaluating and comparing technologies, 
practices, and inputs in terms of environmental sustainability.  Activities have also developed innovative tools and concepts 
for increasing biomass and bioenergy production while maintaining or improving environmental performance, such as 
deploying a geographic information system-based mobile application that helps feedstock producers determine a 
sustainable rate of agricultural residue removal while quantifying the impact on soil organic carbon, GHG emissions, and 
nitrate leaching.  FY 2015 activities will continue demonstrating innovative concepts developed in previous years and 
applying those methodologies to evaluate bioenergy systems using the most current data, as well as to investigate and 
identify practices that maintain or improve environmental performance; these can then be promoted within RD&D projects 
and to external stakeholders.  For example, a comprehensive case study will be completed that assesses the environmental 
and socio-economic sustainability of a first-of-a-kind cellulosic biorefinery using best available data. This case study will 
evaluate changes in sustainability indicators including soil quality, productivity, and profits so that best practices and 
lessons learned can be applied to other systems.  In addition, updated water footprint and air emissions estimates for 
advanced biofuels technologies will be conducted across the bioenergy supply chain to understand potential impacts and 
proactively develop needed RD&D solutions.  These critical efforts result in publications and data made available through 
the Bioenergy KDF to better inform researchers, policy makers, and private-sector stakeholders.  
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Strategic Analysis and Cross-Cutting Sustainability 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Strategic Analysis and Cross-Cutting Sustainability   
• Conduct key analyses to guide planning and 

portfolio management and provide an analytical 
basis for R&D prioritization, target development, 
and assessment of progress toward goals; 
advance scientific methods to measure and 
understand the land use, GHG, water, and other 
environmental effects of bioenergy production; 
and promote positive social, economic, and 
environmental effects and reduce negative 
effects of bioenergy production with a focus on 
innovative concepts that increase biomass 
production while maintaining or improving 
environmental performance. 

• Continue key techno-economic, market, 
resource, and impact analyses to guide R&D 
prioritization, target development, and 
assessment of progress toward goals; advance 
scientific methods to measure and understand 
the land use, GHG, water, and other 
environmental effects of bioenergy production; 
and promote positive social, economic, and 
environmental effects and reduce negative 
effects of bioenergy production with a focus on 
developing practices that increase biomass and 
bioenergy production while minimizing GHG and 
air emissions, water use, and water quality 
impacts. 

• The reduction of funding is minor and results 
from fully funding analysis projects in FY 2013 
and FY 2014. 
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Bioenergy Technologies 
NREL Site-Wide Facility Support 

 
Description  
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, thereby 
reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry and 
academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and planning.  In 
FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15 percent compared 
to FY 2013.  The proposed FY 2015 budget continues this approach.  The site-wide facility support funds cover maintenance 
and engineering support; fire, emergency, and custodial services; general utilities; network infrastructure and licenses; 
environment, safety, and health support; and sustainability.  By moving these costs from laboratory overhead to direct 
funding, EERE accelerates technology transfer and mission impact by making it easier for companies and external 
researchers to access NREL capabilities and expertise.   
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: management, building operations, building and grounds maintenance, fire and emergency response, 
engineering and construction support, minor construction projects, Electrical Safety Program, utilities, and facilities 
planning support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These 
activities and their costs are relatively fixed and only vary significantly based upon variations in commodities, construction 
activity, emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions.  It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding site-wide facility is equivalent to the estimated contribution the programs 
would have made through overhead charges.  This method is based upon each program’s level of funding to NREL, adjusted 
to account for anomalies from capital expenditures and major subcontracts.  
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NREL Site-Wide Facility Support 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support   
• EERE will begin to directly fund NREL site-wide 

facility support costs that are not included in the 
Facilities and Infrastructure budget, rather than 
continue to fund these costs in the laboratory 
overhead rate.  This practice is consistent with 
other national laboratories. 

 

• EERE will continue to directly fund NREL site-wide 
facility support costs that are not included in the 
Facilities and Infrastructure budget, rather than 
continue to fund these costs in the laboratory 
overhead rate.  This practice is consistent with 
other national laboratories. 

 

•  The delta is the result in a change in 
methodology used to allocate site-wide facility 
support contributions amongst programs.  The FY 
2015 value enables and directly equates to the 
program’s estimated savings gained from the 
reduced labor multiplier. 
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Bioenergy Technologies  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  For more 
information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Thermochemical Conversion - Reduce modeled thermochemical conversion cost of a combined gasoline and diesel production ($/gallons of gasoline 
equivalent) 

2014: Reduce modeled conversion cost for  feedstock to gasoline/diesel by way of liquefaction  

2013: Reduce modeled conversion cost for  feedstock to gasoline/diesel fuel via a bio-oil pathway  

Target $3.18/gge $2.70/gge  $3.70/gge14 

Result Met – $3.13/gge N/A N/A 

Endpoint Target $2.5/gge by 201714 

 

14,15 FY 2015 target and endpoint target reflect an updated design case and state of technology. 

Page 71



 

Page 72



Hydrogen and Fuel Cell Technologies 
 
Overview 
Hydrogen and fuel cells have the potential to improve energy security and reduce emissions of greenhouse gases, criteria 
pollutants, and net oil imports by improving energy efficiency, enabling alternative fuel sources, and spurring domestic 
production of clean energy technologies.  Widespread use of hydrogen and fuel cells can have a major impact toward 
achieving EERE’s goals of expanding the adoption of sustainable, domestically powered transportation alternatives; 
improving the efficiency of energy use; stimulating the growth of domestic clean energy manufacturing; and enabling the 
integration of clean energy into a reliable, resilient, and more efficient electricity grid.  Fuel cells also enable highly efficient 
use of energy and they can provide power from diverse domestic fuels, including hydrogen and other renewable fuels—
such as bio-methanol or biogas—as well as natural gas.  Analysis by Brookhaven National Laboratory indicates that by 2050, 
the market penetration of fuel cell electric vehicles (FCEVs) could reach 40–45% of light-duty vehicle stocks (not just sales) if 
program targets are met, and the resulting benefits of the Hydrogen and Fuel Cell Technologies program’s efforts could 
therefore include reductions in national oil consumption of 2-3 million barrels per day and reductions in greenhouse gas 
(GHG) emissions of 350-400 million metric tons per year.1   
 
While the program’s focus is on transportation, stationary fuel cells are a strong first market that will help enable fuel cells for 
high impact transportation applications by achieving reductions in cost through increased volumes.  Early stationary markets 
(i.e., backup power or small residential polymer electrolyte membrane (PEM)), as well as other early markets such as forklifts 
and airport/delivery trucks, would help drive down cost, develop a supply base and be a strategic pathway to high volumes 
and establishing an industry in transportation applications.  Other examples aligned with EERE’s mission include fuel cells that 
co-produce power, heat, and hydrogen; and reversible fuel cells that can produce hydrogen in electrolysis mode or 
power/heat in fuel cell mode.  These are aligned with the program’s hydrogen production activities, regardless of fuel cell 
technology, fuel, or temperature, and are focused on low life cycle emissions.  The scope is technology neutral and fuel flexible 
with emphasis on low and medium temperature fuel cells applicable to future transportation applications, renewable 
pathways, and areas of synergy (e.g., biogas, tri-generation, and contaminant clean up).   
 
The program’s portfolio focuses on both fuel cell research and development (R&D) and hydrogen fuel R&D, with an 
emphasis on renewable pathways, delivery, and storage of hydrogen, to meet cost and performance goals.  Near term 
efforts in real-world demonstration and validation help to accelerate market growth and provide critical feedback for future 
R&D.  The portfolio also addresses a number of non-technical factors, such as user confidence, ease of financing, the 
availability of codes and standards, and helping to enable the establishment of a refueling infrastructure, particularly for 
FCEVs.  Figure 1 shows specific focus areas to enable cost competitive FCEVs on a life cycle basis. 
 

1 Internal analysis conducted for DOE using the MARKAL model. 
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Figure 1.  The program’s goals for reducing FCEV cost are driven by an overarching goal to reduce the hydrogen and fuel cell 
portion of the life-cycle cost of the vehicle to 14.4¢/mile by 2020, with an ultimate goal of 9.5¢/mile. 
 
Highlights of the FY 2015 Budget Request  
The Fuel Cell R&D subprogram will impact both transportation as well as stationary and early market applications, focusing 
on R&D of fuel cell stacks and systems.  Emphasis will be on stack component R&D (including catalysts, membranes, and 
membrane electrode assembly (MEA) integration), stack and component operation and performance (including durability, 
impurities, and mass transport), systems and system integration, balance of plant (BOP) components, testing, technical 
analysis, and high-throughput combinatorial approaches.  Consistent with rigorous peer review processes, competitive 
selection of projects in topic areas will be determined based on the relative merit,  applicability, and potential for R&D 
progress of the projects through planned funding opportunity announcements (FOAs).  Funding is anticipated to focus on 
cross-cutting areas that can impact multiple applications and transportation-specific areas of activity (such as BOP 
components or start-stop durability cycling relevant to automotive duty cycles).   
 
The Hydrogen Fuel R&D subprogram’s efforts will include emphasis on materials and process development to enable 
hydrogen production from diverse renewable resources.  In FY 2015, these efforts will continue to balance near-term and 
longer-term approaches, to enable near-term commercialization while maintaining a critical leadership role in driving 
advances in longer-term technologies and leveraging investments by DOE’s  Office of Science, the National Science 
Foundation, and other Federal research programs.  The subprogram’s hydrogen production and delivery efforts will focus 
on a two pronged approach: (1) enable near term options by lowering the cost of hydrogen delivered and dispensed at the 
station; and (2) focusing on longer term renewable options such as direct solar water splitting, including high 
throughput/combinatorial approaches to enable rapid identification of promising materials as appropriate.  Further efforts 
include developing and testing the innovative materials, components, and systems needed to establish the technical and 
cost feasibility for hydrogen delivery.  The emphasis will be on forecourt station technologies such as reliable, cost-effective 
and energy efficient hydrogen compressors; durable, high pressure dynamic and static seals; and low-cost station storage.  

To ensure that R&D efforts lead to successful commercialization, the program pursues a market-acceleration strategy that 
integrates technology demonstration and validation, codes and standards development, and early market deployments.  
Demonstration and validation ensure that pre-commercial technologies are ready for the deployment phase and provide 
critical feedback to R&D efforts, revealing issues that come to light when technologies are operated in complete systems under 
real-world conditions.  Efforts in safety, codes and standards enable development of codes and standards that are necessary 
for commercial deployments and help reduce permitting times.  Early market deployment activities focus on key markets for 

Page 74



commercial-ready technologies, where a modest number of new orders will have a significant impact on long-term 
commercialization by reducing costs through economies of scale and catalyzing growth of domestic manufacturing.   
 
The fuel cell industry is poised for significant near-term expansion—investing heavily in product development and leading 
the clean-energy sector in patents, with nearly 1,000 patents issued in 2012.2  The United States has been the world leader 
in fuel cell patents, with 44% of all patents issued from 2002 to 2012, compared to 33% issued by Japan during the same 
time frame, although recently and for the first time, the annual number of patents issued to Japan surpassed those for the 
U.S.  Major government-industry partnerships in several countries abroad have been announced to support hydrogen 
infrastructure development for FCEVs.  Continued support by major industrial players and governments of other countries 
underscores the global market potential for these technologies and the need for continued Federal investment for 
domestic industry to remain competitive.   
 
 

 

2 Source: http://cepgi.typepad.com/files/cepgi-4th-quarter-2012.pdf. 
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Hydrogen and Fuel Cell Technologies 
Funding ($K) 

 

FY 2013 
Current3 

FY 2014 
Enacted4 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs. 
FY 2014 
Enacted 

Hydrogen and Fuel Cell Technologies 
  

 
  Fuel Cell R&D  41,266 33,383 33,383 33,000 -383 

Hydrogen Fuel R&D  31,681 36,545 36,545 36,283 -262 
Manufacturing R&D  1,899 3,000 3,000 3,000 0 
Systems Analysis 2,838 3,000 3,000 3,000 0 
Technology Validation  8,514 6,000 6,000 6,000 0 
Safety, Codes and Standards  6,808 7,000 7,000 7,000 0 
Market Transformation  2,838 3,000 3,000 3,000 0 
NREL Site Wide Facility Support 0 1,000 1,000 1,700 +700 

Total, Hydrogen and Fuel Cell Technologies 95,844 92,928 92,928 92,983 +55 

SBIR/STTR: 
• FY 2013 Transferred: SBIR $1,893,000; STTR: $246,000 
• FY 2014 Projected: SBIR: $1,970,000; STTR: $281,000 
• FY 2015 Request: SBIR: $2,023,000; STTR: $279,000 
  

3 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
4 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $55,467. 
 

Page 76



Hydrogen and Fuel Cell Technologies 
Explanation of Major Changes ($K) 

 FY 2015 vs.  
FY 2014 
Enacted 

   
Fuel Cell R&D:  The funding decrease is due to an increase in the support provided to NREL Site Wide Facilities Support to account for a more 
precise and equitable method that ensures a net-zero impact on the overall program funding. 

-383 
Hydrogen Fuel R&D:  The funding decrease is due to an increase in the support provided to NREL Site Wide Facilities Support to account for a more 
precise and equitable method that ensures a net-zero impact on the overall program funding.   

-262 
Manufacturing R&D:  No change. 

0 
Systems Analysis:  No change. 

0 
Technology Validation:  No change. 

0 
Safety, Codes and Standards:  No change. 

0 
Market Transformation:  No change. 

0 
NREL Site-Wide Facility Support:  The increase in funding is the result of a change in methodology used to allocate site-wide facility support 
contributions amongst programs.  The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced 
labor multiplier. 

+700 

Total, Hydrogen and Fuel Cell Technologies +55 
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Hydrogen and Fuel Cell Technologies 
Fuel Cell R&D 

 
Description 
The primary objectives of the Fuel Cell R&D subprogram are to improve the durability, reduce the cost, and improve the 
performance (e.g., power, start-up time, and transient response) of fuel cell systems.  The efforts in the Fuel Cell R&D 
subprogram seek to advance fuel cell technologies that can be used in diverse applications.  Key goals include reducing the 
cost of automotive fuel cells to $40/kW (equivalent to the cost of a gasoline internal combustion engine) and improving fuel 
cell durability to 5,000 hours (approximately 150,000 miles of driving) for automotive systems, by 2020.  These goals are 
consistent with a technology roadmap for enabling FCEVs to start becoming competitive compared to conventional vehicle 
technologies; in the long term, the fuel cell cost must be reduced to $30/kW to be competitive with gasoline engines.  This cost 
target is compared to today’s modeled automotive fuel cell cost of approximately $55/kW using state-of-the-art fuel cell 
technology projected to high manufacturing volumes (500,000 units/year), which represents a more than 30% reduction since 
2008 and more than 50% reduction since 2006.   
 
Since automotive fuel cells are not yet commercially available or produced at volume, actual cost based on early market 
applications is estimated at roughly $1,000/kW, significantly higher than the projected $55/kW as a result of high volume 
manufacturing processes and economies of scale.  To this end, the program plans to continue R&D to address challenges 
facing fuel cells for near- and longer-term applications.  Near-term applications—which will help drive volume—include 
distributed power (primary and backup), APUs, material handling equipment, and specialty vehicles.  These near term 
applications will generate market traction for adoption of longer-term applications such as light-duty vehicles, which will 
have the greatest potential impact for fuel cell technologies on national energy goals and associated metrics, as well as 
other systems such as APUs that could be applicable for truck, marine, or aircraft applications, and would also provide 
substantial environmental and energy-security benefits.  Advances in fuel cell technologies can provide a range of benefits 
for these multiple applications.  The portfolio is “technology neutral” in the sense that it covers a range of fuel cell 
technologies, including PEM fuel cells, alkaline fuel cells, direct methanol fuel cells, and medium-temperature fuel cells such 
as phosphoric acid fuel cells.  
 
The Fuel Cell R&D subprogram ($33 million) will continue R&D for fuel cells and fuel cell systems, with emphasis on stack 
and system BOP components.  This funding includes at least $20 million focused on fuel cell stack and component R&D, up 
to $10 million focused on fuel cell systems and system balance-of-plant components, and $3 million on testing and analysis.  
Key areas of emphasis include cell stack component R&D (including catalysts, membranes, and MEA integration), stack and 
component operation and performance (including durability, impurities, and mass transport), and work on systems and 
system integration, balance of plant components, testing, technical analysis, and high throughput combinatorial 
approaches.  Consistent with rigorous peer review processes, competitive selection of projects in topic areas will be 
determined based on the relative merit, applicability, and potential for R&D progress of the projects through planned 
funding opportunity announcements.  
 
The program has improved the catalyst specific power of fuel cells to 5.8 kW per gram (g) of platinum group metal (PGM) in 
2012, which is more than double the 2008 baseline of 2.8 kW/g and approaching the 2020 target of 8.0 kW/g, reflecting a 
more than 80% reduction in total platinum content in fuel cells since 2005.  This has been achieved through breakthrough 
developments such as nanostructured thin film catalysts and core-shell catalysts (in which platinum coats the outside of a 
non-platinum-containing core).  In FY 2015, the program will increase the catalyst power density to 6.5 kW per gram of 
PGM, to help reduce the levelized cost per mile from the current cost of $0.39 per mile, toward the 2020 goal of $0.14 per 
mile.  These efforts target cost reduction and an increase in fuel cell stack and system durability.  As recommended in the 
2008 NRC report,5 the program has reallocated funding over the past several years to prioritize and emphasize R&D that 
addresses the most critical barriers, such as catalysts (low- and non-platinum-group-metal catalysts), electrodes, 
membranes, MEAs, and modes of operation addressing stack and component durability and performance.  There are 
different technology needs for different types of fuel cells.  The program implements a portfolio approach to ensure specific 
R&D needs are addressed based on the status of the technology compared to application-driven targets, such as fuel 
cleanup for fuel flexible fuel cells.   
 

5 Transitions to Alternative Transportation Technologies—A Focus on Hydrogen, National Research Council of the National Academies, 2008, 
www.nap.edu/catalog.php?record_id=12222. 
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In FY 2015, the program will continue to emphasize R&D at the materials and component level, as well as component 
integration into MEAs and stacks.  The program will continue system BOP component R&D (e.g., for air management) that 
can lead to lower cost and lower parasitic losses, as well as on component integration in systems for non-automotive 
applications.  The program will also pursue the development of longer-term technologies (e.g., anion-exchange [alkaline] 
membrane fuel cells), which will provide high-performance and durable, PGM-free technology.  Targeted R&D of medium-
temperature fuel cell technologies (e.g., phosphoric acid and phosphoric-acid based, molten carbonate fuel cells) will 
accelerate our ability to take advantage of diverse fuels, with a focus on renewables, for highly efficient production of 
power and heat.  In addition, fuel processors integrated with the fuel cell will enable the conversion of fuels—including 
biomass-derived liquids and waste gas—into hydrogen for fuel cell applications.   
 
Fuel cell system modeling will serve to guide component R&D, help to benchmark complete systems before they are built, 
and explore alternate system components and configurations.  The modeling activity will include cost analysis for multiple 
applications and evaluation of operation strategies—with the aim of enhancing performance and reducing degradation.  
Optimizing system controls will improve performance and durability, while lowering cost.  Analytical tools and partnerships 
continue to expand research capabilities.  In addition, R&D efforts will leverage outside activities, through coordination with 
efforts such as those in the  percent of Science’s Basic Energy Sciences Program, ARPA-E, and the National Science 
Foundation (NSF).  Fuel Cell R&D plans to continue to invest in the creation of an Incubator program in FY 2015 to bring 
“off-roadmap” impactful new technologies into the EERE portfolio.  
 
  

Page 79



Fuel Cell R&D 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Fuel Cell R&D  
• To lower cost and increase durability for 

transportation fuel cell systems and for near-
term applications such as distributed power 
(primary and backup), APUs, and material 
handling equipment. 

• Further develop catalysts and membranes and 
integrate state-of-the-art components in 
advanced MEAs to achieve 6.3 kW/g PGM 
catalysts. 

• Validate performance, cost, and durability 
improvements of advanced, optimized MEAs 
containing previously developed catalysts and 
membranes. 

• Develop high-temperature fuel cell stack 
components, as well as BOP system and 
subsystem components. 

• For continued R&D that focuses on fuel cells and 
fuel cell systems, with emphasis on stack and 
system BOP components.  The program plans to 
allocate its funds to fuel cell stack component 
R&D (including catalysts, membranes, and MEA 
integration), stack and component operation and 
performance (including durability, impurities, and 
mass transport), and work on systems and 
system integration, balance of plant components, 
testing, technical analysis, and high throughput 
combinatorial approaches.  

• Further develop catalysts and electrodes and 
integrate state-of-the-art components in 
advanced MEAs to achieve 6.5 kW/g PGM. 

• Develop membranes for transportation that 
operate under hot and dry conditions, meeting 
area specific resistance of 0.02 Ohm cm2 at 120oC 
and 40kPa water partial pressure more than a 
10% improvement with respect to the 2011 
baseline  (0.023 Ohm cm2). 

• Develop and demonstrate innovative non-PGM 
catalysts that achieve 150 milliamps/cm3 at 0.8 V, 
more than a two-fold improvement compared to 
the 2011 baseline value of 60 mA/cm3. 

• Develop medium-temperature fuel cell stack 
components, as well as system and subsystem 
components to extend fuel cell operational life to 
50,000 hours. 

• No significant changes. 
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Hydrogen and Fuel Cell Technologies 
Hydrogen Fuel R&D 

 
Description 
The Hydrogen Fuel R&D subprogram supports the program’s mission through materials research and technology 
development to enable the production of low-cost hydrogen with emphasis on renewable pathways and address key 
challenges to hydrogen delivery and storage.   
 
The overarching goal is to enable several different domestic production approaches—at a variety of scales ranging from 
large, centralized production to small, local (distributed) production—that will achieve a hydrogen cost of less than $4/gge, 
dispensed and untaxed, in 2020.  This cost represents the threshold at which hydrogen for FCEVs will be competitive on a 
cent-per-mile basis with conventional vehicles.  To enable the use of hydrogen produced from highly efficient centralized 
facilities, technologies will have to be developed to lower the cost of delivery to the station.  There are also costs associated 
with compression, storage, and dispensing (CSD) at the station that will affect the final cost of hydrogen produced at both 
central and distributed sites.  The program is pursuing advances in existing technologies for hydrogen delivery and station 
CSD and developing new technologies to reduce costs, with the ultimate goal of reducing the delivery portion of the total 
hydrogen cost to less than $2/gge by 2020. 
 
The subprogram is also developing technologies to enable efficient and cost-effective hydrogen storage systems using 
techniques such as high throughput combinatorial approaches that enable rapid identification of promising materials.  The 
overarching goal of the program’s hydrogen storage efforts is to enable a driving range of more than 300 miles (~500 km), 
while meeting the packaging, cost, safety, and performance requirements of current and future vehicle markets.  While 
automakers have demonstrated progress with vehicles that can travel more than 300 miles on a single fill (including one 
vehicle that was independently validated at 430 miles), advanced materials approaches will be needed to achieve this 
driving range across all vehicle platforms without compromising passenger and cargo space or performance.  The 
subprogram has established onboard automotive storage density goals for 2017 of 1.8 kWh/kg (5.5% by weight) and 
1.3kWh/liter (0.04 kg H2/liter) with a system cost target of $12/kWh and “ultimate” light-duty vehicle targets of 2.5 kWh/kg 
(7% by weight) and 2.3 kWh/liter (0.07 kg H2/liter), with a storage system cost target of $8/kWh.  While some promising 
storage materials have been identified, no single material has been identified that meets all storage targets simultaneously.  
Furthermore, any hydrogen storage material will have to be able to be integrated into a system that meets the cost, safety, 
and performance requirements of current and future vehicle markets. 
 
The Hydrogen Fuel R&D ($36.3 million) subprogram will continue to pursue reductions in the cost of hydrogen from 
renewable resources, including advances in electrolysis.  While the program has dramatically reduced the capital cost of 
electrolyzers – more than 80% for the electrolyzer stack since 2002 – the cost of electricity remains a major cost barrier.  
However, significant opportunities exist for near-term utilization of electrolyzers, including: regions with low-cost 
electricity; larger-scale energy storage; and situations where electrolysis can play a role in additional value streams—e.g., 
use with stationary fuel cells to provide grid stability; and use of electricity that would otherwise be curtailed, to produce 
hydrogen for FCEVs or other higher-value applications.  In addition, further cost-reduction opportunities exist for 
electrolyzers through R&D of balance of plant components, systems integration, and alternate membranes (e.g., anion-
exchange membranes).  In addition to the subprogram’s efforts, work on electrolysis is also being done through SBIR and 
incubator projects.  The subprogram will provide funding to develop technologies and materials to reduce electrolyzer and 
balance of plant costs and to reduce hydrogen compression and storage costs, which support the hydrogen goal of less than 
$4/gge by 2020.     
 
The hydrogen production component ($10 million) of this subprogram will address materials and process development to 
enable hydrogen production, with emphasis on renewable pathways.  In FY 2015, these efforts will continue to balance 
near-term and longer-term approaches, to enable near-term commercialization while maintaining a critical leadership role 
in driving advances in longer-term technologies and leveraging investments by DOE’s  percent of Science, the National 
Science Foundation, and other Federal research programs.  The subprogram’s hydrogen production efforts will focus on 
improving electrolyzer stack efficiency; and advances in hydrogen production through biological approaches, direct solar 
water splitting, and other innovative approaches with emphasis on renewable pathways, including high 
throughput/combinatorial approaches to enable rapid identification of promising materials as appropriate.  The 
subprogram’s hydrogen delivery component ($10 million) will focus on developing and testing the innovative materials, 
components, and systems needed to establish the technical and cost feasibility for hydrogen delivery.  The subprogram’s 
hydrogen delivery component will focus on developing and testing the innovative materials, components, and systems 
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needed to establish the technical and cost feasibility for hydrogen delivery.  The emphasis will be on forecourt station 
technologies such as reliable, cost-effective, and energy efficient hydrogen compressors; durable, high pressure dynamic 
and static seals; and low-cost station storage. 
 
The hydrogen storage component ($16 million) of this subprogram will focus on R&D to lower the cost of near-term 
physical storage options and to develop longer-term advanced hydrogen storage technologies to meet the full set of 
onboard system targets and that can enable the widespread commercialization of hydrogen fuel cell systems for diverse 
applications across a number of sectors.  The near-term focus exploring low-cost carbon fiber composites for high-pressure 
storage will not only benefit hydrogen fuel cell vehicles but will also be applicable to compressed natural gas vehicles.  The 
program will also conduct R&D to develop advanced conformable and cryogenic-capable tank technologies and low-
pressure, materials-based technologies as well as innovative approaches to increase storage potential and broaden the 
range of commercial applications. 
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Hydrogen Fuel R&D 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Hydrogen Fuel R&D  
• Develop materials and methods to enable the 

production of low-cost, low-carbon hydrogen 
from diverse renewable pathways and address 
key challenges to hydrogen delivery and storage. 

• Relative to the 2011 baseline of $8.00/gge, 
reduce hydrogen cost (dispensed and untaxed) to 
$7.20/gge.   

• Incorporate new organisms and nanostructure 
materials in photolytic hydrogen production. 

• Reduce cycle time and increase solar to hydrogen 
efficiency for solar-thermochemical hydrogen 
production. 

• Further reduce carbon fiber composite costs. 
• Develop hydrogen storage materials guided by 

system engineering analysis.  
• Initiate validation of hydrogen storage system 

models through prototype testing. 
   

• Continue to develop technologies and materials 
to lower the cost and improve the efficiency of 
hydrogen production and delivery technologies 
to achieve the 2020 goal of less than $4/gge and 
to lower the cost of near-term physical storage 
options and to develop longer-term advanced 
hydrogen storage technologies to meet the full 
set of onboard system targets. 

• Relative to the 2011 baseline of $8.00/gge, 
reduce hydrogen cost (dispensed and untaxed) to 
$6.80/gge.  

• Demonstrate a semiconductor-based 
photoelectrochemical device with a stabilized 
solar-to-hydrogen conversion efficiency of >15% 
compared to a 2011 baseline of 12%. 

• Demonstrate electrolyzer stack efficiency of 76% 
(LHV) and determine the potential to meet a 
modeled high volume cost of $4/gge for 
hydrogen production. 

• Develop technologies to enable a 15% cost 
reduction of 700 bar compressed hydrogen 
storage systems from the 2013 baseline 
projection of $17/kWh, on track towards meeting 
the target of $12/kWh by 2017. 

• Develop and evaluate a sub-scale hydrogen 
adsorbent system and compare projected full-
scale performance against DOE targets of 40 
grams per liter and 5.5 weight percent. 

• No significant changes.  
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Hydrogen and Fuel Cell Technologies 
Manufacturing R&D 

 
Description 
The Manufacturing R&D subprogram supports the program’s mission through the development of advanced fabrication 
technologies and processes to meet the cost targets of critical hydrogen and fuel cell technologies.  These activities will help 
reduce fuel cell and hydrogen system costs to be competitive with those of current technologies.  Growing the domestic 
supplier base will provide jobs in the U.S.  
 
The program will identify specific manufacturing R&D projects as technology roadmaps are updated to reflect the needs of 
near- to medium-term applications.  The subprogram coordinates extensively with other organizations within the Advanced 
Manufacturing Partnership, a national effort the Administration launched in 2011 to support the domestic advanced 
manufacturing sector, create high-quality jobs, and encourage companies to invest in the U.S., in addition to EERE’s 
crosscutting Clean Energy Manufacturing Initiative. 
 
The Manufacturing R&D ($3 million) subprogram will continue its development of fabrication processes that lead to low-
cost, high-volume manufacturing and help to develop a domestic supply base.  In FY 2015, the subprogram will 
demonstrate methods to inspect full MEAs and cells prior to assembly into stacks, which will help achieve the fuel cell 
portion of the FCEV levelized cost per mile target of $0.14 per mile by 2020.  The subprogram will pursue methodologies to 
identify defects generated during the manufacture of fuel cells, and determine what effect the defects have on fuel cell 
performance, which will be of great value to manufacturers that lack these capabilities.  The subprogram will analyze 
various approaches to develop and enhance the domestic supply chain for hydrogen and fuel cell components and systems.  
The subprogram will also carry out analysis to identify the differences between the cost to manufacture key components of 
hydrogen and fuel cell systems in the U.S. vs. the cost to manufacture in other countries; the manufacturing 
competitiveness analysis will inform the program of which future Manufacturing R&D efforts will have the greatest impact 
in reducing cost. 
 
The subprogram is also pursuing reductions in the costs of manufacturing fuel cells and hydrogen technologies by 
eliminating intermediate backing materials and reducing process steps.  Near-term activities include new and ongoing R&D 
of technologies critical to accelerated introduction of high-volume commercialized products such as catalyst-coated 
membranes and gas diffusion electrodes for fuel cells and vessels for hydrogen storage.  The subprogram will coordinate 
with DOE’s Clean Energy Manufacturing Initiative  percentand Advanced Manufacturing  percentprogram, the Department 
of Defense (DOD), and the Department of Commerce (National Institute of Standards and Technology) to leverage other 
activities.  In particular, the Manufacturing subprogram will coordinate analysis activities with the Clean Energy 
Manufacturing Initiative to enhance U.S. manufacturing competitiveness. 
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Manufacturing R&D 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Manufacturing R&D  
• Development of fabrication processes that lead 

to low-cost, high-volume manufacturing and help 
to develop a domestic supply base. 

• Develop processes for highly uniform continuous 
lamination of MEA components. 

 

• Continue developing fuel cell fabrication 
processes and to demonstrate methods to 
inspect full MEAs and cells prior to assembly into 
stacks, which will help achieve the FCEV life-cycle 
cost of $0.42 per mile by 2020. 

• Demonstrate continuous in-line measurement at 
100 ft/min for MEA and MEA component 
fabrication (3X increase from 2013). 

• Develop cell manufacturing processes that 
increase throughput and efficiency and decrease 
complexity and waste. 

 

• No change. 
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Hydrogen and Fuel Cell Technologies 
Systems Analysis 

 
Description 
The Systems Analysis subprogram provides the analytical and technical basis for informed decision making for the program’s 
R&D direction and prioritization.  Systems Analysis is an essential component of the program and it contributes to 
understanding and assessing market growth and job creation, technology needs and progress, potential environmental 
impacts, and the energy-related economic benefits of fuel cells across applications and for multiple fuel pathways.  These 
efforts assess R&D gaps, planning, and budgeting, as well as synergies and interactions with other energy sectors. The 
subprogram assesses the requirements of potential end-users to determine metrics for multiple components, subsystems, and 
systems.  Results also support annual updates to key planning documents that provide the current direction and planned 
milestones for the program.  Systems Analysis also supports key collaborations, particularly through partnerships such as U.S. 
DRIVE and H2USA—a public-private partnership developed in FY 2013 to address the barrier of infrastructure. 
 
The Systems Analysis subprogram ($3 million) will continue to develop, refine, and utilize analytical models and tools.  In FY 
2015, the subprogram will: 
• Assess hydrogen infrastructure needs for transportation applications such as those in support of H2USA. 
• Identify research and technology gaps in order to guide investments and enable targeted R&D that will help achieve the 

fuel cell portion of levelized cost per mile of $0.14 per mile by 2020; and these gaps will also be assessed for other 
applications, including material handling and stationary power, including CHP systems.  

• Assess life-cycle GHG emissions and cost for on-board storage options, resource and technology limitations, opportunities 
for stationary power production from fuel cells, renewable fuel supply evolution, infrastructure issues and limitations, and 
the potential environmental impacts of widespread commercialization. 

• Assess the use of hydrogen produced from renewable resources (such as wind and solar) for energy storage (and as an 
energy carrier) to understand technology opportunities to alleviate electrical grid congestion and enable the distribution 
of energy from the point of generation to end users through multiple transport modes such as electrical transmission.  

• Assess the use of various fuels for stationary fuel cells—including stranded natural gas, landfill gas, other biogases (e.g., 
from dairy farms), and unused sources of gaseous hydrogen—to determine their potential environmental benefits.   

• Use the  Macro System Model (which provides overarching analysis for the program) to analyze near- and mid-term 
impacts and benefits of integrating stationary fuel cells with other renewable technologies, as well as the life-cycle cost of 
on-board storage options.  

 
The subprogram will also provide systems analysis support and input for all elements of the program’s efforts—such as: 
• Underlying technical analysis for technology-related go/no-go decisions. 
• Assessments of market penetration, commercial market stimulus, job creation, and opportunities for fuel cell applications 

in the near term (e.g., material handling, backup power, and residential CHP markets). 
• Updates and maintenance of the Analysis Portfolio, prioritized analysis list, and Analysis Resource Center database—to 

ensure analysis consistency and transparency. 
• Modeling and analysis of synergies between hydrogen and fuel cells with other emerging technologies, fuels, and energy 

systems to identify and understand potential opportunities/system trade-offs, assess the benefits of achieving economies 
of scale, and identify ways to reduce infrastructure cost; and the Systems Analysis subprogram will also work with other 
subprograms to update other models as needed. 
 

In addition to analyses of the environmental benefits of fuel cells mentioned above, the subprogram will also estimate the 
return on investment by determining the number of commercial technologies developed through the program’s funding.  For 
example as of 2013: 
 
• A sample of the program’s projects were tracked and found to have resulted in revenues of >6x the amount of DOE 

funding; and funds invested in projects were found to result in >9x additional investment by industry.  
• The program’s funding has also led to 40 commercial technologies, more than 60 emerging technologies (expected to be 

commercial within three years) and more than 450 patents. 
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Systems Analysis 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Systems Analysis  
• Provide the analytical and technical basis for 

informed decision making for the program’s R&D 
direction and prioritization.   

• Calculate return on investment by determining 
the number of commercial technologies that 
were developed using the program’s funding.  

• Develop life cycle model for water use of 
hydrogen production pathways.  Complete 
analysis for 1 pathway. 

• Complete analysis of job creation from 
infrastructure development for fuel cell 
applications for material handling equipment. 

• Assess optimum refueling pressure for 
compressed onboard storage for at least 3 
pressure levels. 

• Using the Macro System Model, assess hydrogen 
cost and GHG emission for 5 future hydrogen 
production pathways. 

• Continue the use of analytical models and tools 
and also to support the H2USA partnership that 
has been developed to address the hydrogen 
infrastructure barrier. 

• Complete analysis of the program’s performance, 
the cost status of key technologies, and the 
potential use of fuel cells for a portfolio of 
commercial applications. 

• Complete analysis of impacts such as job creation 
from infrastructure development for early market 
fuel cell applications. 

• Using the Macro System Model, analyze the life-
cycle GHG emissions and cost of on-board 
storage options including cold, chemical, and 
adsorbent systems. 

•     Complete life cycle analysis for water use of at 
least 2 hydrogen production pathways, with 
emphasis on renewables.  

•     Assess and compare the potential economic, 
environmental, and GHG emissions reduction 
benefits of utilizing fuel cells for power 
generation from various fuel sources. 

• No change. 
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Hydrogen and Fuel Cell Technologies 
Technology Validation 

 
Description 
The Technology Validation subprogram provides accurate assessments of the state of hydrogen and fuel cell technologies—
providing valuable feedback to R&D efforts, and validating the performance of pre-commercial technologies to enable 
informed decisions for public and private investment in continued R&D or commercial deployment.  These efforts form a 
crucial part of an integrated strategy to move technologies from the laboratory to commercialization.  The validation of pre-
commercial technologies ensures the technologies are ready for the deployment phase.  To enable the automotive, energy, 
and utility industries to determine whether technology readiness has been achieved, vehicles and hydrogen infrastructure 
components are validated under real-world operating conditions against their technical targets.  This subprogram has 
supported the program’s mission by providing critical data to predict whether FCEVs can meet the 2020 targets of 60% peak 
efficiency, 5,000-hour fuel cell durability, a range greater than 300 miles, 5-minute fill time, and hydrogen fuel costs of less 
than $4 per gge.  Specifically, the subprogram will validate the performance and vehicle interfaces of FCEVs to demonstrate 
an increase in durability from 2,521 hours in 2012 to 5,000 hours by 2020 (5,000 hours is equal to approximately 150,000 
vehicle miles).  Technology Validation also provides information in support of codes and standards development, as well as 
for the development of best practices regarding safety.  
 
The Technology Validation ($6 million) subprogram will continue to fund cost-shared demonstrations of pre-commercial 
technologies in fully integrated systems and collect and analyze real-world operational data.  In addition to equipment and 
operational costs, Technology Validation projects may include activities such as siting, installation, commissioning and 
system design and integration to bridge gaps between the R&D program portfolio and real-world operations necessary for 
validation.  Technology Validation may also augment and leverage existing or externally funded deployments with data 
collection activities that provide the data for validation. 
 
In FY 2015, the subprogram will assess current technology and provide feedback to hydrogen and fuel cell R&D activities to 
help achieve an FCEV life-cycle cost of $0.42 per mile by 2020.  The subprogram will collect data from advanced light-duty 
FCEVs, hydrogen refueling stations, and other vehicles such as fuel cell–powered transit buses (in collaboration with the 
U.S. Department of Transportation [DOT]).  Technology Validation activities include validating advanced fuel cell hybrid 
powertrains used in delivery trucks and other fleet vehicles, and advanced hydrogen production and delivery components 
such as cryogenic hydrogen pumps, hydrogen compressors, bulk transport and storage of hydrogen, and dispensing 
protocols and equipment.  
 
Data collection efforts will also include hydrogen refueling systems and fuel cells for early fuel cell markets, such as material 
handling equipment and backup power (e.g., for telecommunication towers.  These ongoing data collection efforts allow for 
tracking advancements in performance, reliability, and durability of technologies in real-world operational systems.  
Assessing durability is critical for evaluating the viability of technologies, but requires significant time, warranting an 
ongoing effort to capture the performance, reliability, maintenance, and repairs over the life cycle of a technology and as 
the technology advances.  These efforts identify needs and provide direct feedback to R&D efforts.  
 
Planned Technology Validation projects include validating advanced stationary and fuel cell systems.  These systems may 
span a range of fuel cell sizes and types and may use various fuel sources, including waste gas from wastewater treatment 
facilities, landfills, or industrial processes; anaerobic digester gas from agricultural or other biological waste; or hydrogen 
produced from renewable sources.  Stationary fuel cells can be used in a wide range of buildings and applications, and the 
program’s activities are aligned with EERE’s mission.  Data will also be collected from additional fuel cell systems that can 
coproduce hydrogen, electricity, and heat; these tri-generation systems offer the ability to upgrade low-grade, low-value 
fuels to high-grade, high-value energy products—electricity and hydrogen, in addition to heat usable in buildings or 
industrial processes.  The world’s first tri-generation system in the world was demonstrated to have 54% combined 
efficiency for co-producing hydrogen and power. 
 
The subprogram will increase its emphasis on grid-integration; integrating electrolyzers or fuel cells with the grid to test and 
validate dispatch capability and technical potential to provide high-value services such as demand response.  The 
subprogram will coordinate these efforts with DOE’s Grid Integration Initiative to avoid duplication.   
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Technology Validation 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Technology Validation  
• Track light duty fuel cell hybrid vehicles, fuel cell 

hybrid buses, stationary fuel cell power system, 
refueling stations, refueling components, fuel cell 
powered material handling equipment, fuel cell 
backup power, and hydrogen recycling 
technology. 

• Collect data from light-duty FC vehicles to 
determine their range, fuel economy, and 
operating hours. 

• Measure refueling time, maintenance, and 
hydrogen dispensed or produced from hydrogen 
refueling stations and renewable hydrogen 
production. 

• Collect and analyze data from fuel cells used in 
transit buses and light-duty vehicles. 

• Analyze real-world data from fuel cell backup 
power deployments to characterize their 
performance and value proposition. 

• Identify R&D gaps relating to hydrogen 
compressor reliability from fuel cell material 
handling equipment operations. 

 

• Validate advanced stationaryfuel cell systems, 
such as tri-generation systems capable of 
producing hydrogen, heat, and power. 

• Demonstrate a zero-emission medium-duty fuel 
cell hybrid electric truck with a range that is 
projected to be greater than 100 miles (meeting 
parcel delivery route requirements). 

• Demonstrate an electrolyzer capable of 
producing hydrogen for a refueling station with 
an output pressure of greater than 50 bars.   

• Demonstrate the potential for doubling hydrogen 
capacity at refueling stations. 

 

• No change. 
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Hydrogen and Fuel Cell Technologies 
Safety, Codes and Standards 

 
Description 
The Safety, Codes and Standards subprogram conducts R&D that provides critical data required for the development of 
technically sound codes and standards, which will be needed for the widespread commercialization and safe deployment of 
hydrogen and fuel cell technologies.  The subprogram also conducts extensive collaborative efforts among government, 
industry, standards development organizations, universities, and national laboratories in an effort to harmonize regulations, 
codes, and standards (RCSs) both domestically and internationally.  The subprogram also develops information resources 
and best practices for the safe use of hydrogen.  The subprogram utilizes extensive external stakeholder input from, for 
example, automobile manufacturers and the energy, insurance, and aerospace sectors, as well as the fire protection 
community and academia, to enhance and create safety knowledge tools for emergency responders and authorities having 
jurisdiction.  Continual availability of safety knowledge tools, distributed via an array of media outlets to reach the largest 
number of safety personnel possible, is a subprogram priority.  The subprogram also supports the development and 
implementation of best practices and procedures to ensure safety in the operation, handling, and use of hydrogen and fuel 
cell technologies in program-funded projects. 
 
The Safety, Codes and Standards subprogram ($7 million) will continue conducting research to identify the impacts of fuel 
quality and to develop metering technologies, and in FY 2015, will continue to quantify the impact of fast fueling (e.g., SAE 
standard J2601).  Metering technologies and fuel dispensing requirements will be developed to allow accurate 
measurement of hydrogen and the impact of fuel contaminants on fuel cell system performance will be quantified to help 
achieve the FCEV life-cycle cost of $0.42 per mile by 2020.  The subprogram will collaborate with DOT, the Environmental 
Protection Agency (EPA), NIST, and other government agencies, as well as the International Partnership for the Hydrogen 
and Fuel Cells in the Economy and the International Energy Agency to ensure that fuel, fuel storage, and dispensing 
standards development proceeds in agreement with existing regulatory authorities.  The cooperating agencies will 
maximize available resources and expertise in areas such as hydrogen dispensing and measurement (NIST), vehicle safety 
(DOT National Highway Traffic Safety Administration), and the development of a Global Technical Regulation (DOT, EPA).  
The subprogram will also conduct comprehensive R&D to characterize the behavior of materials such as polymers in 
hydrogen environments and provide data to optimize the design engineering of components and systems.   
 
In the area of safety research, the subprogram will continue analysis of creditable accident scenarios to identify potential 
system weaknesses, with complementary R&D efforts focusing on mitigating the identified weaknesses to improve system 
safety.  FY 2015 funding will also support risk assessment activities, which will provide information to guide the codes and 
standards development process.  Risk assessment activities will include:  supporting the development of numerical 
experiments and models, such as computational fluid dynamics, and characterizing the release of gas and liquid hydrogen 
to help determine technical requirements for the hydrogen infrastructure, such as separation distances.   
 
In addition to R&D activities, the subprogram will continue to develop and enhance safety information tools and monitor 
the safety of DOE hydrogen projects through the Safety Panel.  The panel will conduct site visits, interviews, and safety plan 
reviews of program-funded hydrogen projects.  To facilitate the approval and implementation of fuel cell projects using 
hydrogen, the subprogram will also conduct training for firefighters and fire department training coordinators, law 
enforcement personnel, and emergency medical technicians, as well as code officials, fire marshals, city planners, state 
government representatives, and other fuel cell users.  Building on prior-year efforts, the subprogram will also expand the 
implementation and deployment of an introductory course designed specifically for code officials. 
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Safety, Codes and Standards 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Safety, Codes and Standards  
• Provide critical data required for the 

development of technically sound codes and 
standards. 

• Publish results from hydrogen cycle tests and 
materials studies conducted in a high pressure 
hydrogen environment. 

• Conduct a quantitative risk assessment study to 
address indoor refueling requirements to be 
adopted by code development organizations. 

• Validate the impact of fuel impurity in PEM stacks 
and other fuel cell system components. 

• Support the development and validation of 
metering technologies and fuel dispensing 
requirements, such as SAE J2601. 

 

• Continue efforts in fuel quality and metering to 
quantify the impact of fast fueling (SAE standard 
J2601).  

• Publish hydrogen quality testing protocols (e.g., 
PEM stacks). 

• Complete hydrogen fueling station template 
including the codes necessary for widespread 
commercialization of infrastructure. 

• Implement a standardized training mechanism 
and information related to the model codes and 
train at least 250 first responders and code 
officials. 

• Develop a predictive engineering model for 
hydrogen dispersion and ignition.  

 

• No change. 
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Hydrogen and Fuel Cell Technologies 
Market Transformation 

 
Description 
Market Transformation activities make up a key final phase in the program’s comprehensive strategic timeline for moving 
technologies from the laboratory to self-sustaining commercialization in the marketplace.  This market-acceleration strategy 
integrates technology demonstration and validation (conducted by the Technology Validation subprogram), codes and 
standards development (conducted by the Safety, Codes and Standards subprogram), and early market deployments 
(conducted by the Market Transformation subprogram).  The primary goal of the Market Transformation subprogram is to 
increase penetration of commercial-ready hydrogen and fuel cell technologies in key early markets where a modest number 
of new orders will have a significant impact on reducing costs through economies of scale.  Enabling economies of scale will 
reduce total life-cycle costs (not just the costs of hardware components) and will help fuel cell technologies achieve life-
cycle cost parity with incumbent technologies.  The program’s approach is aligned with National Laboratory and market 
research studies that outline necessary deployment measures to reach the program’s goals. 
 
Early market sales will also stimulate further market activity by supporting the growth of the domestic fuel cell 
manufacturing industry, overcoming some of the logistical and other deployment challenges associated with adoption of 
new technologies, and establishing key elements of the infrastructure that will be essential for later market growth.  For 
example, the program successfully stimulated early markets for fuel cells and catalyzed industry investment with cost-
shared deployments of approximately 1,600 fuel cell powered lift trucks and backup power systems that led to nearly 9,000 
additional orders by industry with no additional DOE investment.  In addition to their direct positive impact on the market, 
these deployments will also provide valuable data on the performance of the technologies and lessons learned from early 
adopters, which will help the private sector build business cases and encourage further adoption.  
 
The program actively collaborates with other Federal agencies to facilitate the deployment of hydrogen and fuel cells in key 
early markets, including specialty vehicles, backup/remote power, auxiliary power, primary power for critical applications, 
fleet road vehicles and renewable hydrogen production (including the use of hydrogen for energy storage).  The program 
also coordinates with regional, state, and local initiatives involving hydrogen and fuel cells.  The subprogram strives to 
achieve a “critical mass” of activity that will lead to a self-sustaining market for the technologies.  
 
The Market Transformation ($3 million) subprogram will continue to fund cost-shared deployments and provide technical 
support to deployment efforts, which will help address deployment costs and market barriers that industry does not 
currently address.  The program will build on the successful deployments of backup power fuel cell systems and fuel cell 
powered lift trucks and catalyze sales of additional applications that it has identified as strategically valuable and 
commercially viable.  In FY 2015, the program will complete assessment of early market fuel cell systems and provide 
feedback to R&D areas to help achieve the hydrogen and fuel cell portion of the levelized cost per mile of $0.14 per mile in 
2020.  Focus areas include: 
 
• Specialty vehicles such as airport ground support trucks;  
• Hybrid power for electric truck fleets; and  
• Related models, tools, and templates for accelerating the hydrogen and fuel cell user base and expanding 

commercialization. 
 
In FY 2015, the subprogram will conduct and coordinate the development of inter-governmental deployment tools that 
support cost-effective siting of fuel cells for specialty vehicles and APUs or other early market applications.  It will also 
support activities to reduce costs associated with the installation process, and it will coordinate the development of 
strategies for projects using hydrogen for utility-scale renewable energy storage.  In FY 2015, to facilitate Federal early 
adoption, the subprogram will develop an on-line portal which will assist in estimating cost to replace incumbent stationary 
and motive power systems. 
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Market Transformation  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   

Market Transformation   
• Increase penetration of hydrogen and fuel cell 

technologies in key early markets where a 
modest number of new orders will have a 
significant impact on reducing costs through 
economies of scale.  

•  Develop fuel infrastructure location strategies 
with key stakeholders in Federal, State and city 
government agencies to reduce fuel station costs 
such as real property access, permitting, insuring 
and operating. 

• Provide technical and financial assistance for 
technology in critical early market niches such as 
auxiliary power applications. 

 
 

• Complete assessment of early market fuel cell 
systems and provide feedback to R&D areas to 
help achieve the hydrogen and fuel cell portion of 
the FCEV levelized cost per mile of $0.14 per mile 
by 2020 focusing on specialty vehicles and hybrid 
power. 

• In collaboration with FAA, FTA, GSA, DOD and 
other Federal agencies, deploy fuel cell powered 
GSEs at 1 major airports and hybrid trucks/buses 
at 1 Federal site. 

• Develop an on-line planning tool that calculates 
installed cost and air emission reductions (i.e., 
criteria pollutants and GHGs) to accelerate 
demonstrations and deployments by reaching 
400 CHP projects. 

• Support strategic deployments of early market 
fuel cells to spur commercial adoption and seek 
to enable a five-fold increase in the number of 
installed fuel cells relative to the FY 2012 baseline 
achieving further cost reductions across the 
industry through economies of scale, 
improvements in the supply chain, and increased 
investment in manufacturing. 

 

• No change. 
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Hydrogen and Fuel Cell Technologies 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, thereby 
reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry and 
academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and planning.  In 
FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15% compared to FY 
2013.  The proposed FY 2015 budget continues this approach.  The site-wide facility support funds cover maintenance and 
engineering support; fire, emergency, and custodial services; general utilities; network infrastructure and licenses; 
environment, safety, and health support; and sustainability.  By moving these costs from laboratory overhead to direct 
funding, EERE accelerates technology transfer and mission impact by making it easier for companies and external 
researchers to access NREL capabilities and expertise.  
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: Management, Building Operations, Building & Grounds Maintenance, Fire & Emergency Response, 
Engineering & Construction support, Minor Construction projects, Electrical Safety Program, Utilities, and Facilities Planning 
Support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These activities and 
their costs are relatively fixed and only vary significantly based upon variations in commodities, construction activity, 
emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions.  It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding for site-wide facility support is equivalent to the estimated contribution the 
program otherwise would have made through overhead charges.  This method is based upon each program’s level of 
funding to NREL, adjusted to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support  
• Directly fund NREL site-wide facility support costs 

that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate.   

 

• Directly fund NREL site-wide facility support costs 
that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate.   

 

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs.  The FY 2015 
value enables and directly equates to the 
program’s estimated savings gained from the 
reduced labor multiplier. 
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Hydrogen and Fuel Cell Technologies  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 

  

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Fuel Cell Power - Improve the catalyst specific power of fuel cells, as measured in kW per gram of platinum group metal 

Target 5.9 kW per gram of platinum group metal 6.3 kW per gram of platinum group metal 6.5 kW per gram of platinum group metal 

Result Met – 6.0 N/A N/A 

Endpoint Target 8 kW/g by 2020; $40/kW fuel cell system cost target in 2020 and $30/kW ultimate fuel cell system cost target 
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Solar Energy 
 
Overview 
The SunShot Initiative is a collaborative national effort to make the U.S. a leader in the global clean energy race by 
accelerating solar energy technology development.  SunShot will enable widespread, large-scale adoption of solar across 
America by making solar energy systems cost-competitive with other forms of energy by the end of the decade.  These 
objectives serve the broader purpose of creating reliable domestic energy options manufactured in the U.S. that reduce 
carbon pollution and strengthen U.S. competitiveness.  In FY 2015, the Concentrating Solar Power (CSP) subprogram will 
collaborate through the Advanced Solar Power Cycles R&D activity with Fossil Energy, Nuclear Energy, and EERE’s 
Geothermal Technologies program on a crosscutting initiative on supercritical carbon dioxide electricity production 
technology. 
 
The Solar Energy program supports the DOE SunShot Initiative’s mission to make solar energy technologies, including both 
solar photovoltaic (PV) and CSP technologies, cost-competitive with traditional sources of electricity, without subsidies, by 
2020.  This will require cost reductions of 75 percent relative to 2010 baseline levels.  Reducing the total installed cost for 
utility-scale solar electricity to roughly $0.06/kWh (corresponding to approximately $1.00/W for system prices) without 
subsidies will help enable rapid, large-scale adoption of solar electricity across the U.S.  The program has similar aggressive 
targets for residential and commercial market segments as well.  By the end of 2013, reductions of 51 percent, 52 percent, 
and 54 percent have been achieved for PV system costs at the utility, commercial, and residential scale respectively, well on 
target to achieve the 75 percent cost reduction goal by 2020. 
 
Deployment of PV across the U.S. has been growing at a rapid rate, with a record 4.3 GW (estimate) deployed in 2013, 
almost a 10 fold increase from 2009 of 0.44GW.1  This has resulted in significant job growth.  By the end of 2013, there 
were approximately 143,000 people in the U.S. employed in the solar sector according to the National Solar Jobs Census, 
representing a 19.9 percent job growth rate over the prior year.2  This rapid market and job growth has been made possible 
by rapid declines in systems costs.   
 
Solar Energy investments will help re-establish American technological and market leadership in solar energy, diversify the 
Nation’s electricity supply, reduce environmental impacts of electricity generation, strengthen U.S. manufacturing 
competitiveness, and catalyze domestic economic growth.  Through the SunShot Initiative, the program closely coordinates 
its activities with those in the Office of Science and ARPA-E to prevent duplication of efforts while maximizing the 
department-wide impact on solar energy.  At the fundamental level, the program embraces two complementary 
approaches, namely converting solar photons to electricity through direct conversion in a semiconductor (PV) and through 
conversion of intermediate thermal energy to electricity (CSP). 
 
The program will continue to focus on innovative technology and manufacturing process concepts as applied to PV and CSP 
and will help stimulate and spur the domestic PV and CSP manufacturing base and supply chain.  The program also supports 
systems integration by developing radically new approaches to reduce the cost and improve the reliability and functionality 
of power electronics associated with solar energy systems by supporting industry development through test and evaluation 
standards and by developing technologies and tools for meeting grid requirements.  Increased emphasis will also be placed 
on reducing balance of systems (BOS) soft costs, including streamlined permitting, inspection, and interconnection, as well 
as performing key analyses of policy options and their potential impact on the deployment of solar technologies.  
Continuing with the success with the Incubator program, the Solar Energy program is devoting 5 percent of its proposed FY 
2015 funding to its tenth round of early-stage assistance to help small businesses commercialize innovative solar 
technologies. 
 
Highlights of the FY 2015 Budget Request 
The Solar Energy program will launch significant new efforts in three major areas in FY 2015: 
• Leveraging promising early research supported by the DOE in FY 2013 and FY 2014, the Advanced Solar Power Cycles 

R&D activity will support research on advanced supercritical CO2 (sCO2) Brayton cycle power systems offering higher 
efficiency and lower cooling water needs compared with conventional steam-Rankine power cycles.  This technology 

1 “U.S. Solar Market Insight Report: 2012 Year in Review,” GTM Research and SEIA, March 2013. Includes solar energy firms working in installation, 
manufacturing, sales and distribution, project development, R&D, etc. 
2 “National Solar Jobs Census 2013,”The Solar Foundation, Jan. 2014. 
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pathway has the opportunity to not only enable Concentrating Solar Power to achieve the SunShot objectives, but also 
to revolutionize the entire power generation industry.  This program-specific element of the broader supercritical 
carbon dioxide electricity production technology crosscutting collaboration within DOE will focus on sCO2 Brayton cycle 
energy R&D relevant specifically to CSP, including the development of sCO2 solar receivers and the study of the 
degradation mechanisms of sCO2 containment materials.  It will also help to define the operating parameters and 
conditions that are necessary considerations for the collaborative Supercritical Transformational Electric Power 
Generation (STEP) initiative led by the Office of Nuclear Energy. 

• R&D and technology development to enable higher levels of integration of solar power generation with the grid.  This 
includes integration with the built environment (offices and homes) as well as electric vehicles and other renewable 
energy technologies. 

• Solar Manufacturing Technologies III will be the third round of a successful program that has helped U.S. industry 
develop manufacturing technologies and advanced materials used to manufacture solar products. 

• Non hardware “soft costs” remain one of the largest challenges in achieving the 2020 SunShot targets.  These soft costs 
now account for 64 percent of the total cost of residential systems.  Increased focus on engagement with state and 
local governments and small businesses as well as community colleges will help reduce the “soft costs” as well as 
enable a trained and efficient solar workforce that now numbers over 142,000 jobs in America.  
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Solar Energy 
Funding ($K) 

 

 

FY 2013 
Current3 

FY 2014 
Enacted4 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014  
Enacted 

Solar Energy       
Concentrating Solar Power  43,080 48,571 48,571 61,400 +12,829 
Photovoltaic R&D  150,580 56,641 56,641 42,000 -14,641 
Systems Integration  45,773 52,816 52,816 56,900 +4,084 
Balance of Systems Soft Cost Reduction  29,617 42,558 42,558 45,100 +2,542 
Innovations in Manufacturing Competitiveness 0 44,472 44,472 67,700 +23,228 
NREL Site Wide Facility Support 0 12,000 12,000 9,200 -2,800 

Total, Solar Energy  269,050 257,058 257,058 282,300 +25,242 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $3,518; STTR: $456 
• FY 2014  Projected: SBIR: $1,776; STTR: $254 
• FY 2015 Request: SBIR: $1,933; STTR: $267 

 
 

3 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
4 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $153,166.   
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Solar Energy  
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

Concentrating Solar Power (CSP): Funding reflects a shift in mission critical needs as the technical and economic landscapes for 
concentrating solar power evolve.  Promising results have emerged from FY 2013 efforts utilizing supercritical CO2 Brayton cycle power 
systems for thermal efficiency gains that could increase the performance of CSP systems.  The cost of the solar field is now a dominant 
factor in overall CSP systems costs; this cost is targeted by focusing on lowering the cost and raising the efficiency of the collectors. +12,829 

  
Photovoltaic (PV) R&D:  Reduction in funding reflects the fact that the photovoltaic module is no longer the highest barrier to the SunShot 

initiative reaching $1/WDC utility scale, $1.25/WDC commercial scale and $1.50/WDC residential scale by 2020.  With continued 
innovation, module costs are currently on target to achieve $0.50/WDC by 2020; however, gaps remain in module efficiencies that can 
reduce balance of systems costs.  Accordingly we are shifting funds from PV R&D to other areas which represent proportionately larger 
cost barriers and cost reduction opportunities.  The decrease in funding is also reflective of the transfer of the SunShot Incubator to the 
Innovations in Manufacturing Competitiveness subprogram so that it better reflects the cross-program focus of the Incubator program 
on addressing barriers and opportunities in not just PV, but also CSP, Systems Integration, and Balance of Systems.  The focus of R&D in 
the Solar program also begins to shift towards systems integration technologies to enable higher levels of solar on the grid as well as 
towards CSP.   -14,641 

  
Systems Integration:  The funding reflects continued emphasis on addressing system integration issues as the concentration of PV on the 

grid increases, and the need to store solar energy for times when solar energy is not being generated. +4,084 
  
Balance of Systems Soft Cost Reduction:  The funding request reflects a shift from utility scale engagement towards a program more 

focused on building partnerships with state and local governments as well as other stakeholders.  The program expects to leverage 
experience from previous rounds of the Rooftop Solar Challenge in the work with state and local governments.  This funding level also 
supports developing the training framework to ensure a highly skilled and informed workforce for both the solar industry and ancillary 
fields related to solar deployment. +2,542 

  
Innovations in Manufacturing Competitiveness (IM):  The funding increase is due to more ambitious manufacturing technology and 

commercialization projects as the solar industry matures in the U.S.  Through cost-sharing requirements, the funds will be leveraged by 
private capital as well as investments at state and local governments.  With demand for solar at a record high in the U.S. and globally, 
and solar job growth in the U.S., there is opportunity for U.S. businesses to capture a greater portion of the global solar value chain.  The 
funding increase also represents the Incubator activity being transferred to and fully encompassed within the IM subprogram, a better 
fit as the industry evolves. +23,228 
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FY 2015 vs 

FY 2014 
Enacted 

  
NREL Site-Wide Facility Support:  The delta is the result in a change in methodology used to allocate site-wide facility support contributions 

amongst programs.  The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced labor 
multiplier. -2,800 

  
Total, Solar Energy  +25,242 
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Solar Energy 
Concentrating Solar Power 

 
Description 
The near-term goal of the Concentrating Solar Power (CSP) subprogram is to reduce the levelized cost of CSP energy at 
utility scale to $0.125/kWh without subsidies by the end of FY 2015 from a baseline of $0.185/kWh in FY 2012 and 
$0.21/kWh in FY 2010.  The goal endpoint is $0.06/kWh by 2020, cost competitive with traditional electricity sources.5 
 
DOE supports research and development of CSP technologies as a unique path to achieve SunShot Initiative cost targets 
with systems that can supply solar power on demand through the use of thermal storage.  CSP technologies use mirrors 
(the solar field) to reflect and concentrate sunlight onto receivers that collect solar energy and convert it to heat carried by 
a heat transfer fluid.  This thermal energy can then be used to produce electricity via the power block – a steam turbine or 
heat engine driving a generator.  Thermal energy can also be stored between collection and power generation using a 
thermal storage system – for example, to enable power generation in the evening.  
 
Going forward, the CSP subprogram will advance its 
research, development and demonstration (RD&D) 
activities through a strong push towards grid parity, a 
levelized cost of energy (LCOE) of $0.06/kWh cost 
structure, and the innovations in the sub-system level 
required to achieve this.  Technical and economic costs 
analysis has been performed on modeled systems to 
extract technical performance and cost targets for each 
of the critical subsystems.   
 
To achieve the SunShot goals by 2020, subprogram 
activities are focused on the following key areas with 
cost and performance targets: 
• Solar field: cost less than $75/m2, lifetime greater 

than 30 years; 
• Components including receiver and power block: cost less than $1,200/kWe at efficiency greater than 50 percent; 
• Heat transfer fluids: cost less than $1/kg; thermal stability greater than 800 C; and 
• Thermal storage: cost less than $15/kWh thermal. 
 
The CSP subprogram seeks to accomplish these technical objectives through competitively funded research programs at 
industry, National Laboratories, and academia.  Starting in FY 2013, the program has shifted its focus the majority of efforts 
CSP towers (from CSP troughs).  This prioritization was made because towers offer higher temperatures and therefore 
higher efficiencies.  FY 2015 funding will support the following portfolio of activities within the CSP subprogram.  
 
CSP Advanced Research ($21.4 million) 
In order to meet the 2020 SunShot goals, CSP systems will need to operate at higher temperatures, and solar field costs will 
have to be reduced by 50 percent to 75 percent.  Higher temperature operation results in higher power block and overall 
system efficiency and enables thermal storage systems to be less costly.  The R&D goals in this area are to:  lower costs and 
improve performance and reliability of high temperature materials used in CSP systems; characterize and test materials 
developed in cooperation with industry; and broaden and unify test methods to standardize qualification requirements of 
CSP materials, components, and systems.  Additionally, the National Laboratories will continue work on optical tool 
development and performance and techno-economic modeling software that assists the Solar Energy program and the 

5 Key additional details of this target include: 
• Cost target is unsubsidized;  
• Due to costs varying across geographic regions, the target is averaged across the U.S.; 
• Includes the value of storing energy into the evening hours as CSP thermal storage technologies improve; 
• Long-term goal: $3.50/W including 16 hours storage (equivalent to $0.06/kWh) – thermal storage allows a much higher capacity factor, enabling 

$0.06/kWh to be met with $3.50/W installed capacity; and 
• NREL runs this LCOE analysis annually based on best known industry data. 

 

Figure 2.  Concentrating Solar Power progress and goals. 
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industry in focusing research on critical cost/performance improvements.  This funding buys down prior year mortgages 
and supports research at the National Laboratories.  In FY 2014, funding in this area is $33.8 million.  The buy down plan has 
enabled this area to be reduced to $21.4 million for FY 2015.   
 
Advanced Solar Power Cycles R&D ($25.0 million) 
Leveraging promising early research supported by the DOE in FY 2013 and FY 2014, the Advanced Solar Power Cycles R&D 
activity will develop advanced supercritical CO2 (sCO2) Brayton cycle power systems offering higher efficiency and lower 
cooling water needs compared with conventional steam-Rankine cycles.  This technology pathway has the opportunity to 
not only enable CSP to achieve the SunShot objectives, but also to revolutionize the entire power generation industry.  
There would be significant benefit to CSP technologies as the high temperatures (~700°C) envisioned for this power cycle 
are in line with the CSP technology roadmap.  This program-specific element of the broader supercritical carbon dioxide 
electricity production technology crosscutting collaboration within DOE will focus on sCO2 Brayton cycle energy R&D 
relevant specifically to CSP, including the development of sCO2 solar receivers and the study of the degradation mechanisms 
of sCO2 containment materials.  It will also help to define the operating parameters and conditions that are necessary 
considerations for the collaborative Supercritical Transformational Electric Power Generation (STEP) initiative led by the 
Office of Nuclear Energy, which seeks to demonstrate the supercritical CO2 power cycle at the pilot (nominally 10MWe) 
scale.   
 
COLLECTS ($15.0 million) 
The COLLECTS activity will develop advanced lower cost concentrators with the goal of reducing the cost of the solar field, 
currently a dominant component of the cost of a CSP system.  Through competitively selected R&D, this activity will explore 
novel collection strategies for CSP applications, including, but not limited to, high-quality optics, ultra-low-cost collectors, 
material-efficient structures, snap-in-place facets, lenses/membranes, gradient-index (GRIN) lenses, waveguides, collector 
pods, passive tracking, collector fluidics, photo-responsive materials.  The low-cost high efficiency collection systems will 
directly contribute to meeting the 2020 SunShot targets and is in line with the CSP technology roadmap. 
 
Through efforts forward-funded in FY 2014 and prior years, the program will continue to develop CSP technologies with 
thermal storage to reach the goal of baseload grid parity by 2020.  The subprogram supports thermal storage and 
supporting systems research and optimization to provide baseload power on demand, even at night.  Improved, cost-
effective thermal storage would enable more widespread deployment of CSP and help achieve economies of scale to 
further reduce CSP system cost and enhance the ability of CSP systems to manage short-term and diurnal disruptions in 
solar output.   
 
For CSP, explicit goals are to achieve the following targets by 2020 that add up to $0.06/kWh from a 2012 baseline of 
$0.185/kWh.  Advances in the technology, especially for CSP towers, already have enabled a significant reduction of the 
benchmarked LCOE from $0.185/kWh to $0.135/kWh between 2012 and 2013: 
• Average solar field cost goal for 2020: $0.02/kWh (2012 baseline: $0.08/kWh, 2013 baseline: $0.05/kWh);  
• Average power plant cost goal for 2020: $0.02/kWh (2012 baseline: $0.04/kWh, 2013 baseline: $0.04/kWh); 
• Average receiver cost goal for 2020: $0.01/kWh (2012 baseline: $0.03/kWh, 2013 baseline: $0.02/kWh); and 
• Average storage cost goal for 2020: $0.01/kWh (2012 baseline: $0.035/kWh, 2013 baseline: $0.025/kWh). 
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Concentrating Solar Power 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Concentrating Solar Power   
• New Thermal Storage R&D focused on high 

temperature fluids and thermal chemical 
processes - Phase 2.  Increase salt temperature 
up to 800 C for higher systems efficiency. 

• CSP Component and Systems Development is 
focused on developing novel collection systems 
through use of new materials, new system 
configurations, and/or new rapid field installation 
methods; new solar receivers capable of 
operation in excess of 650°C with new solar 
selective coatings that have an absorptivity > 0.9 
and emissivity < 0.4 at this temperature. 

• CSP hybrids overcome technology barriers to 
integration of CSP with conventional fossil fuel 
power plans, leveraging existing power 
generation equipment to demonstrate and 
validate CSP technologies and to develop CSP 
component technologies and supply chain.   

• Advanced Solar Power Cycles R&D: Leveraging 
promising early research supported by the DOE in 
FY 2013 and FY 2014, Advanced Solar Power 
Cycles R&D will develop advanced supercritical 
CO2 Brayton cycle power systems offering higher 
efficiency and lower cooling water needs 
compared with conventional steam-Rankine 
cycles. 

• Development of advanced and low cost 
concentrators: With the goal of reducing the cost 
of the solar field, currently a dominant 
component of the cost of a CSP system, the 
program will explore novel collection strategies 
for CSP applications.  

• Funding reflects a shift in mission critical needs as 
the technical and economic landscapes for 
concentrating solar power evolve.  Promising 
results have emerged from FY 2013 efforts 
utilizing supercritical CO2 Brayton cycle power 
systems for thermal efficiency gains that could 
increase the performance of CSP systems.  The 
cost of the solar field is now a dominant factor in 
overall CSP systems costs; this cost is targeted by 
focusing on lowering the cost and raising the 
efficiency of the collectors. 
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Solar Energy 
Photovoltaic R&D 

 
Description 
DOE aggressively supports development of low-cost, high-efficiency photovoltaic (PV) technologies through the SunShot 
Initiative, which seeks to make solar electricity cost-competitive with other sources of energy by 2020.  The near-term goal 
of the Photovoltaic R&D subprogram is to reduce the levelized cost of solar PV energy at utility scale (cents/kWh) to 
$0.11/kWh without subsidies by the end of FY 2015.  The goal endpoint is $0.06 /kWh by 2020, cost competitive with 
traditional electricity sources.6 
 
With respect to installed system prices, the 
explicit goals of the program are to achieve the 
following targets by 2020:  
• Average utility-scale installed system price: 

$1.00/Wdc;   
• Average commercial-scale installed system 

price: $1.25/Wdc; and 
• Average residential-scale installed system 

price: $1.50/Wdc. 
 
Achieving these goals will require significant 
technological innovations and reductions in 
cost in all PV system components.  These 
components are broadly defined as modules, 
power electronics, and BOS, which includes all 
other components and costs required for a fully installed system, including permitting and inspection costs.  For the PV 
utility scale system, a breakdown of the targeted $1/Wdc installed cost includes $0.50/Wdc for the module, $0.10/Wdc for 
the power electronics, and $0.40/Wdc for the BOS elements.  By the end of 2013, reported prices in 2013 dollars were as 
follows:  module price of $0.63/Wdc, average utility-scale inverter price of $0.18/Wdc, and BOS price for utility scale 
systems of $1.11/Wdc. 
 
The DOE SunShot program advances the state-of-the-art in PV by taking a technology-agnostic approach to funding R&D 
across the technology type and readiness spectrum with industry, academic and National Laboratory partners through a 
competitive process.  Specifically, the program does the following: 
• Seeds funding for new types of materials and device approaches that enable higher PV performance, greater reliability, 

and reduced cost as manufacturing and deployment scale. 
• Funds translational research and development to bridge gaps between applied research accomplishments and device 

and materials development and manufacturing environment needs. 
 
Innovations such as those supported by the program over the past 30 years have enabled a dramatic decline in PV module 
prices of more than 95 percent, and more than half of the world record solar cell efficiencies over the past 30 years were 
achieved through Solar Energy program investments.   
 
In addition to supporting R&D to significantly advance existing photovoltaic technologies, such as crystalline silicon, thin-
film, and multi-junction (III-V) PV, SunShot supports research into emerging PV concepts that are still in the proof-of-
concept phase.  These projects, which are still being developed in a laboratory, have the potential to revolutionize the 
photovoltaic industry.  In FY 2015, funding for the PV R&D subprogram supports ongoing R&D activities (postdoctoral 
research and NCPV R&D at NREL) as well as 2 new solicitations. 

6 Key additional details of this target include: 
• Cost target is unsubsidized system and installation cost;  
• Due to costs varying across geographic areas, this target is averaged across the U.S.; 
• 2011 baseline: $0.15/kWh unsubsidized system and installation LCOE; 
• Module cost goal is $0.50 per watt by 2020; and 
• Power electronics and balance of system cost goals to be pursued by other subprograms 

Figure 3. Progress of over 60 percent towards the 2020 goals have been 
achieved for utility scale PV systems 
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SunShot Postdoctoral Research Awards ($2.0 million) 
The SunShot postdoctoral research program funds emerging research leaders in the field that will pursue breakthrough 
solar energy technologies.  These 2-year awards provide doctoral degree recipients the opportunity to conduct applied 
research at universities, National Laboratories, and other research facilities.  This activity will include a program evaluation 
plan and will follow best practices to ensure a diverse applicant pool and an unbiased selection process. 
 
National Center for Photovoltaics (NCPV) ($22.7 million) 
This funding supports ongoing merit reviewed research activities at the National Laboratories.  NCPV work covers 
foundational research applicable to applied problems (such as model systems for known materials), materials and device 
optimization and study to advance existing and emerging photovoltaic technologies, and the development of new 
measurement and characterization techniques.  NREL also works in collaboration with industry through unique capabilities, 
such as specialized equipment that simultaneously allows the creation and analysis of PV devices.  In FY 2015, the budget 
for the NCPV is separated out into these R&D tasks — described here — as well as a line item for NREL site-wide facility 
support for basic site services, functions, and infrastructure costs associated with the NCPV. 
 
BRIDGE II ($9.7 million) 
The Bridging Research Interactions through collaborative Development Grants in Energy II (BRIDGE II) program will be a 
second iteration of a successful program that funds collaborative research teams to significantly lower the cost of solar 
energy systems.  The teams can access the tools and staff expertise at existing DOE Office of Science research facilities so 
fundamental scientific discoveries can be rapidly transitioned to existing product lines and projects. 
 
The BRIDGE program provides engineers and scientists developing solar technologies with the tools and expertise of the 
Department's Office of Science research facilities, including major facilities for x-ray and neutron scattering, nano-scale 
science, advanced microcharacterization, environmental molecular sciences, and advanced scientific computing.  This 
collaborative approach will accelerate innovations to lower the cost of solar technologies as well as provide a natural hand-
off of the relevant activities funded by the Office of Science and the program. 

Recycling R&D ($4.0 million) 
In the last four decades, over 100GW of solar panels were installed worldwide.  That capacity doubled from 50GW to 
100GW in the last 2.5 years and is projected to double again in the next 3 years.  Recycling R&D aims to find economical 
ways of reclaiming and disposing of PV modules that have either failed in the field or are at the end of the service life.  The 
examples of the innovations required are reducing or neutralizing the toxicity of the residual compounds or improvements 
in chemical or mechanical processing that will make PV module recycling a more viable economic proposition than a simple 
disposal in the landfill.  Furthermore, many of the materials used in solar cells have high value (silver) or may be critical 
materials (indium, tellurium) and recycling will reduce needs for new sources. 
 
The remainder of the funds ($3.6 million) in the subprogram will buy down out-year mortgages.   
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Photovoltaic R&D 
Activities and Explanation of Changes 

FY 2014  Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Photovoltaic R&D   
• Next Generation PV III: investigate new concepts 

for PV materials and cells that approach and 
exceed the practical efficiency limits for 
conventional solar cells of about 30 percent. 

• Postdoctoral Research awards: develop research 
leaders to enhance innovation in the U.S. 

• Incubator Round 9: early-stage assistance to help 
small businesses commercialize innovative 
technologies. 

• Core NCPV research in PV cells and modules. 
 

• BRIDGE II connecting applied PV research to DOE 
National Laboratories Scientific User Facilities. 

• PV systems recycling R&D, supported by life-cycle 
analysis.  

• Postdoctoral Research awards: develop research 
leaders to enhance innovation in the U.S. 

• Reduction in funding reflects the fact that the 
photovoltaic module is no longer the highest 
barrier to the SunShot initiative reaching $1/watt 
utility scale, $1.25/W commercial scale and 
$1.50/W residential scale by 2020.  With 
continued innovation, module costs are currently 
on target to achieve $0.50/W by 2020; however, 
gaps remain in module efficiencies that can 
reduce balance of systems costs.  Accordingly, we 
are shifting funds from PV R&D to other areas 
which represent proportionately larger cost 
barriers and cost reduction opportunities.  The 
decrease in funding is also reflective of the 
transfer of the SunShot Incubator to the 
Innovations in Manufacturing Competitiveness 
subprogram so that it better reflects the cross-
program focus of the Incubator program on 
addressing barriers and opportunities in not just 
PV, but also CSP, Systems Integration, and 
Balance of Systems 

Page 107



Solar Energy 
Systems Integration 

 
Description 
The Systems Integration subprogram works closely with industry, universities, and the National Laboratories to overcome 
technical barriers to the large-scale deployment of solar technologies by: 
• Reducing the costs of power electronics and BOS hardware; 
• Reducing the technical risk associated with the use of new technologies (improving bankability); and 
• Working with stakeholders to improve timely processes for integrating high-penetrations of solar technologies into the 

grid in a safe and reliable manner, such as within the context of Small Generator Interconnection Procedures (SGIP). 
 
DOE supports the development of innovative, cost-effective solutions that allow increasing amounts of solar energy to 
integrate seamlessly into the electricity grid while mitigating associated risks.  Such solutions can improve system reliability 
and encourage widespread deployment of solar technologies, such as PV and CSP.  
 
As the cost associated with PV modules continues to fall, reducing power electronics and balance of system costs is 
increasingly important.  This includes developing new approaches to installing PV systems such as building-integrated 
photovoltaics.  In the course of bringing new technologies to scale, manufacturers must demonstrate “bankability” by 
validating their new technology to potential investors, potential customers, or insurance companies.  The Systems 
Integration subprogram supports the National Laboratories and Regional Test and Evaluation Partnerships to test the 
reliability of new products and demonstrate their bankability in an unbiased manner.  Finally, to enable the high 
penetration of solar technologies on the grid, the subprogram also focuses on technical areas such as variability, voltage 
regulation, power quality, protection, and unintentional islanding where systems continue to energize local electric loads 
after unplanned disconnection from the utility source.  The approaches include developing advanced grid-friendly PV 
interconnection technologies, validating inverter and system models, proactively engaging with external stakeholders, and 
updating codes associated with PV systems.  
 
As the deployments of photovoltaic systems in electric distribution systems have aggressively accelerated over the past few 
years, utilities, regulatory agencies, and developers have been faced with a significant number of integration challenges.  
Utilities are concerned with variability from solar, voltage regulation, unintentional islanding, protection coordination 
(planning for fault currents with distributed generation), and reverse power flows.  Solar Energy technologies research, 
development, and demonstration aim to address these technical integration challenges.  The Systems Integration 
subprogram supports ongoing R&D at the National Laboratories as well 2 new funding programs (SolarPEN and Stored Sun). 
 
National Laboratories Research ($26.0 million) 
Peer and merit reviewed ongoing research activities at the National Laboratories in systems and grid integration focus on a 
number of areas including:  
• Reliability: In FY 2015, the subprogram will continue to conduct both outdoor testing as well as accelerated life-cycle 

testing in the laboratory, to identify failure modes and mechanisms in modules, inverters, and BOS components, in 
order to increase the reliability of new technologies and to reduce technical and financial risk.  

• Test and evaluation: In FY 2015, the subprogram will continue to conduct performance studies on fielded systems as 
well as on components at the National Laboratories.  Using this performance data, the subprogram will continue to 
develop, improve, and validate system performance models, testing and evaluation technology, and test procedures.  
This will provide tool, techniques, and information that help reduce the risk to the financial community investing in 
both the installation and manufacture of these technologies.   

• Regional Test and Evaluation Partnerships (RTEPs): Evaluation of components, as well as whole systems will continue to 
be conducted in the field via university and private test laboratory partnerships.  These field studies will continue to 
provide region-specific data from various climates throughout the country.  Findings at the RTEPs (both field and 
laboratories) will continue to be used to both validate and complement National Laboratory and industry findings.  

• Codes and standards:  The subprogram will continue to fund National Laboratory support and leadership on numerous 
code and standard making panels and committees including the National Electrical Code, Underwriters Laboratories 
standards review committees, International Electrotechnical Commission committees, and the Institute of Electrical 
and Electronic Engineers PV and PV systems related committees.  

• System modeling and analysis:  Activities will continue in benchmarking, modeling, and analysis for solar technology 
systems.  Validation of models for annual energy production will continue to include data collected from PV 

Page 108



installations at select locations representative of the range of solar irradiation environments and weather conditions in 
the U.S.  The inclusion of these representative datasets will further validate the modeling of performance of PV systems 
operating across the U.S.   

• Solar resource assessment:  In FY 2015, the subprogram will continue to improve resource maps for both PV and CSP 
focus areas with an emphasis on providing data to assist industry in site selection and better assurance to utilities and 
financial institutions on system performance.  Support in FY 2015 will be at a reduced level compared to prior years, as 
these activities have begun to shift to other participants in the industry including businesses, and the subprogram has 
assisted this transition through a competitive solicitation for solar forecasting with awards starting in 2013.  

 
SolarPEN ($12.2 million) 
Research and development will focus on solar energy system technologies that will enable utilities to integrate higher levels 
of Solar Penetration.  A new standard under development, IEEE 1547.8, will allow inverters to actively participate in 
managing PV as part of the distribution system.  This activity will support development of technologies that meet this 
standard as well as demonstration and validation by utilities and equipment manufacturers that these technologies 
effectively meet both PV system and electricity grid requirements. 
 
Stored Sun ($10.0 million) 
This program will support applied research and development and adapt existing energy storage technologies for integration 
with distributed solar PV applications.  The research aims to mitigate the impact of intermittency of PV by leveraging energy 
storage and intelligently using storage to maximize the value of the PV system while minimizing the capacity of the storage 
technology. 
 
EERE Grid Integration Initiative ($7 million) 
Customer owned electric vehicles, distributed renewable generation, and building equipment can be integrated to optimize 
their overall performance and designed to interact with the utility grid and better meet grid requirements as the 
concentration of these technologies on the grid increases.  To enable customer options that address these integration 
issues in a comprehensive manner, EERE will implement a joint $19 million funding opportunity announcement sponsored 
by the Solar Energy program ($7 million), Buildings Technologies program ($7 million), and Vehicles Technologies program 
($5 million) to solicit technology and tool development and demonstration activities. Specifically, the Solar Energy program 
will focus in the following areas: 
• Voltage control: Develop technologies and techniques for photovoltaic systems to better integrate high penetrations of 

these systems with other distributed energy technologies and onto the grid while meeting the need to maintain the 
voltage of the distribution system within acceptable limits. 

• Protection and restoration: Develop protection schemes that can accommodate photovoltaic and other distributed 
energy systems and two-way power flow with existing building-level protection equipment (fuses, circuit breakers, 
reclosers, etc.) and develop PV system management algorithms which improve restoration times or mitigate failures. 

• Systems optimization: Develop controls and associated system architectures for photovoltaic systems needed to 
manage their integration into a diverse set of customer-side distributed energy resources and grid assets and to better 
meet grid distribution system requirements.  These controls and architectures will be designed to use the 
communications protocols and standards under development by the Office of Electricity and others to ensure 
interoperability across the distribution system. 

• Sensors and data: Collect higher resolution measurements on photovoltaic and associated distribution systems at 
strategic locations to determine real-time impacts on the feeder, including in conjunction with integrated PV, electric 
vehicle, and building energy management systems. 

• Value proposition: Develop methodologies to evaluate the value proposition of photovoltaic systems in terms of grid 
reliability, resiliency, ancillary services, etc., observed over the course of the project, and explore mechanisms to 
incentivize market participation to create associated grid-support business opportunities.  

 
The remainder of the funds ($1.7 million) in the subprogram will completely buy down out-year mortgages.   

Page 109



Systems Integration 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Systems Integration   
• Initiation of new EERE cross-cutting Distributed 

Energy Resources Integration initiative. 
• Core National Laboratory research in reliability 

and systems integration. 

• Solar PEN to develop solar energy system 
technologies that will enable utilities to integrate 
higher levels of solar penetration on the grid. 

• Stored Sun to integrate distributed battery 
storage with distributed solar systems. 

• EERE Distributed Energy Resources Integration 
Initiative to develop and demonstrate 
technologies and tools to ensure customer-
owned electric vehicles, distributed renewable 
generation, and building equipment can be 
integrated to optimize their overall performance. 

• The funding reflects continued emphasis on 
addressing system integration issues as the 
concentration of PV on the grid increases, and 
the need to store solar energy for times when 
solar energy is not being generated. 
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Solar Energy 
Balance of Systems Soft Cost Reduction 

 
Description 
The goal of the Balance of Systems Soft Cost Reduction subprogram is to reduce the non-hardware barriers associated with 
the deployment of solar energy.  The near term goals for this subprogram are to: 
• In FY 2015, demonstrate a 50 percent reduction (from 2010 baseline) in non-hardware “soft costs” associated with 

residential and commercial PV systems.  Balance of systems costs can still account for about $3/W-$4/W of the costs of 
these systems in many regions of the country, a long way from the SunShot goal of $0.60/W for residential systems. 

• Achieve balance of system cost goal of $0.40/W for utility scale systems by 2020 compared to 2012 benchmark of 
$1.02/W.  

 
Non-hardware costs or “soft costs” account for a growing proportion of the installed cost of solar energy, especially in the 
context of rapid declines in the cost of PV modules.  These costs can amount to more than half of the total installed cost of 
a residential installation.  DOE’s SunShot Initiative partners with manufacturers, communities, universities, utilities, and 
other stakeholders to address these costs in order to meet the SunShot cost targets.  The specific costs in this area include: 
• Customer acquisition;   
• Financing and contracting;   
• System design and engineering;  
• Permitting, interconnection, and inspection;  
• Installation and performance;  and 
• Operations and maintenance. 
 
In FY 2015, the Balance of Systems subprogram will support ongoing R&D at the National Laboratories as well as release 5 
funding programs. 
 
Research and Analysis at the National Laboratories ($5.8 million) 
In FY 2015, ongoing research and analysis on key areas in reducing the balance of systems costs will be conducted at the 
National Laboratories, including financing costs as well as other non-hardware costs for solar installations.  For example, 
there will be comparative research between residential solar costs in the U.S. and other countries to understand the 
differences in costs to the consumer that could be as high as twice that in Germany for systems that are similar in 
hardware.  It also includes research in collaboration with the Federal Aviation Administration on the impacts of glint and 
glare and ways to mitigate these impacts as needed when solar installations are sited near airports. 
 
Increasing local solar accessibility through novel partnerships and challenge frameworks ($17.4 million) 
In FY 2015, this activity will partner local jurisdictions with researchers and solar market innovators to design pilot policies 
and programs that help communities effectively increase access to solar and to improve the performance of these pilots 
through low-cost evaluation and rapid, iterative design methodologies.  Building on the tools introduced and refined during 
two rounds of DOE’s successful Rooftop Solar Challenge program (i.e., rigorous, metric-driven assessments to reduce non-
hardware costs and advance local market conditions), these activities will help increase solar deployment in emerging 
market segments like the commercial sector, schools, hospitals, and municipal buildings and lands.  In addition, lessons 
learned at the regional level will be spread to electricity providers, communities, and states that have not yet seen 
significant growth in solar, using proven low-cost methods that enable these stakeholders to achieve their energy goals, 
such as: recognition/designation programs; streamlined and simplified IT tools; and community-based procurement 
strategies.  These activities will be coordinated with the State Energy Program and DOE’s broader effort on State and local 
engagement. 
 
Solar Training Networks ($8.0 million) 
FY 2015 funds will support a new competitive solicitation, through which DOE will work with industry and the educational 
community to develop strategies to anticipate growth in clean energy industries, and collaborate to close information and 
training gaps for solar energy technology integrators as well as related disciplines like finance, real estate, permitting, and 
inspection.  This activity will leverage an existing network of community colleges and training providers to encourage 
greater deployment of solar energy.  This work will complement the R&D activities of the combined EERE distributed energy 
resources integration focus by informing the development of business models where both electric utilities and customers 
are able to understand and evaluate the true value and costs of distributed solar energy generation. 
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Autonomous Energy Viability Assessor (AEVA) and partnership with the Bureau of Land Management (BLM) on solar on 
public lands ($6.0 million) 
This activity will develop improved methodologies and tools for environmental, health, and safety impact assessment by 
evaluating and developing the potential for remote sensing, machine vision, and other assessment technologies to be used 
in streamlining and reducing costs associated with deploying solar on Federal lands.  In FY 2015, the subprogram will also 
engage with Federal agencies, including, but not limited to, the U.S. Departments of the Interior and Defense, to provide 
technical advice for accelerated solar permitting on Federal lands. 
 
Solar informatics ($5.0 million) 
This activity will convene stakeholders and support the establishment of solar data and information asset standards to 
support consumer protection, increase access to financing, and reduce project risk through improved transparency and 
accessibility to solar performance data.  For example, standardized solar information can support the valuation of solar 
insurance or mortgage products that make it easier for businesses and homeowners to own solar energy systems.  Tools 
will be developed to leverage existing datasets and apply emerging data science tools to advance information technology 
solutions for local solar deployment. 
 
Partnerships Uniting Localities, Students and Energy (PULSE) ($2.0 million) 
This new program will create “business plan” and software development “hackathon” like competitions that connect the 
best and brightest in public policy, law, software development, coding, and business to the most pressing challenges facing 
renewable energy program/planning projects at the state and local levels.  Example projects may include: strategy for low-
cost adoption of streamlined and simplified solar permits, and development of a comprehensive design for shared and 
community solar installations.  The funding provides prize incentives for winning teams and awards to implement winning 
plans. 
 
The remainder of the funds ($0.9M) will completely buy down all remaining out-year mortgages in the Balance of Systems 
subprogram. 
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Balance of Systems Soft Cost Reduction 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Balance of Systems Soft Cost Reduction   
• Utility Solar Challenge to develop viable business 

models that encourage greater penetration of 
solar on the grid. 

• Engage with state and local governments to 
reduce costs and timelines associated with 
permitting, interconnection, and inspection. 

• Create technical and professional standards for 
solar installers that would support an ecosystem 
in which small-scale solar installations do not 
require inspection by multiple entities. 

• Solar Training Network to increase training at 
community colleges to meet the growing demand 
for workers in the solar industry. 

• AEVA (Autonomous Energy Viability Assessor) 
and partnership with BLM for solar on public 
lands. 

• PULSE (Partnerships Uniting Localities, Students 
and Energy). 

• Solar Informatics supporting the establishment of 
solar data and information asset standards. 

• Partnering local jurisdictions with researchers 
and solar market innovators and leveraging two 
rounds of DOE’s successful Rooftop Solar 
Challenge program. 

• The funding request reflects a shift from utility 
scale engagement towards a program more 
focused on building partnerships with state and 
local governments as well as other stakeholders.  
The program expects to leverage experience from 
previous rounds of the Rooftop Solar Challenge in 
the work with state and local governments.  This 
funding level also supports developing the 
training framework to ensure a highly skilled and 
informed workforce for both the solar industry 
and ancillary fields related to solar deployment. 
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Figure 5:  Competitive analysis by NREL has identified 
areas where the U.S. can have defensible long term 
advantages such as automated manufacturing equipment 
and advanced materials. 

Solar Energy 
Innovations in Manufacturing Competitiveness 

 
Description 
The Innovations in Manufacturing Competitiveness subprogram supports EERE’s Clean Energy Manufacturing Initiative.  The 
overall goal of this subprogram is to reverse the trend of offshoring of PV and CSP component manufacturing and assembly 
through technology and process innovations that can enable American companies to manufacture and deploy solar 
technologies competitively.  It also seeks to strengthen the Nation’s competitive advantage in the associated solar energy 
manufacturing supply chain.  The goal for the subprogram is to increase America’s market share for manufacturing value 
added commensurate with domestic market demand.    

 
For the past 35 years, the average selling price of PV 
modules has declined on a trend line often referred to as a 
learning curve shown in Figure 3.  In part through 
committed EERE investments in RD&D, the cost of solar PV 
modules has been reduced by 95 percent over the past 35 
years, and by 75 percent over just the last 4 years.  
 
PV innovations have helped enable the decline in PV 
module prices.  These innovations include those supported 
by DOE – more than half of the world record solar cell 
efficiencies over the past 35 years were achieved through 
DOE investments.  Despite U.S. technological leadership, 
intense international competition and support from foreign 
governments has created adverse conditions for 
manufacturers based in the U.S. as evidenced by the decline 
in PV cell and module manufacturing share.  In order for 
American manufacturers to compete globally, innovation in 

manufacturing as well as innovation in technology will be required.  To that end, the subprogram is focused on efforts to 
ensure that technologies developed in the U.S. can compete in the global marketplace, including focusing on segments of 
the value chain where America has defensible competitive advantages.  The U.S. is unlikely to regain the entire value chain 
for solar manufacturing, but by focusing specifically on those areas where indigenous factors (such as innovation, low cost 
and reliable electricity, and abundant natural gas) as well as 
a focus on quality and deployment efficiency can provide 
domestic manufacturers a defensible competitive advantage, 
they can capture more value add in the final product.  
Analysis by NREL, shown in figure 5, has identified different 
segments of the value chain where the U.S. has unique 
manufacturing opportunities.7 
 
SunShot Incubator 10 ($15.0 million) 
In FY 2015, The SunShot Incubator 10 will be the tenth round 
of the successful SunShot Incubator program which provides 
early-stage assistance to help small businesses cross 
technological barriers to commercialization while 
encouraging private sector investment.  Since the program 
was launched in 2007, $90 million in competitively awarded 
government funds has leveraged more than $1.7 billion in 
follow-on venture capital and private equity investment.  
Successful awardees have been acquired by large U.S. 
corporations such as DuPont, GE, and First Solar or have 

7 A. Goodrich and T. James, NREL internal analysis (unpublished), March 2013.  

Figure 4:  The PV module learning curve shows that for every 
doubling of manufacturing volume, the price of PV modules has 
fallen by about 95 percent over the past 35 years. 
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gone on to help hundreds of megawatts of solar deployment by providing innovative information technology solutions.  The 
SunShot Incubator program shortens the time between laboratory-scale proof of concept and prototype development.  The 
project payments are made upon completion and verification of aggressive project deliverables.   
 
SolarMAT III ($20.1 million) 
Funding is requested for the third round of the Solar Manufacturing Technologies (SolarMAT) program that funds the 
development and demonstration of innovative, but commercially and technically viable, manufacturing technology that can 
achieve a significant market or manufacturing impact in 1 to 4 years from project completion.  This activity is motivated by 
the need for manufacturing advances in both photovoltaic and concentrating solar power technologies to significantly 
reduce costs of solar-generated electricity in the U.S. and to provide U.S.-based manufacturers a manufacturing edge in a 
very competitive global marketplace.  The focus is on developing manufacturing technology to drive down the cost of 
manufacturing and/or the cost of implementing technology that increases solar power conversion efficiency in 
manufacturing and deployment.  This could include research in enhanced automation of manufacturing processes that 
would reduce capital and labor requirements at factories and installations in the U.S., thereby enhancing the ability for the 
private sector to achieve U.S.-based cost-effective manufacturing. 
 
Massively Parallel Combinatorial Process Development for Competitive Manufacturing ($5.0 million) 
Funding is requested for this new program in FY 2015 that will take advantage of combinatorial research technologies 
similar to that used successfully in the integrated circuit and pharmaceutical industries to rapidly screen and optimize 
processes to enable competitive U.S. manufacturing.  Combinatorial process development has been shown to rapidly and 
cost effectively bring new technologies from initial development to full optimization for the marketplace and has just begun 
to be applied to the solar industry.  This funding program will leverage smaller pilot projects that are currently underway in 
the areas of PV and CSP.  Techniques developed in this program can also be useful if applied to other EERE technologies 
such as fuel cells or solid state lighting. 
 
Scaling Up Nascent PV AT Home II: ($10.0 million) 
Funding is requested for the second round of the Scaling Up Nascent PV AT Home (SUNPATH) program which seeks to 
increase U.S. manufacturing and ensure that innovative technologies are manufactured domestically through investments 
that create sustainable and globally competitive cost and performance advantages.  The goal of SUNPATH II is to support 
the initial ramp up to pilot-scale manufacturing of innovative new manufacturing processes and tools, thus enabling U.S. 
industry to overcome a funding gap.  SUNPATH II also has a validation requirement where the solar technologies funded, 
developed and manufactured in the program are validated in solar products at a statistically sufficient scale in multiple 
locations/climates in the U.S.  The validation of innovative new solar technologies will improve bankability, thereby 
lowering risks associated with new manufacturing approaches. 
 
PV Manufacturing Initiative ($17.6 million) 
FY 2015 will represent the fifth and final full year of funding (out of 5) dedicated to the PV manufacturing initiative (PVMI).  
PVMI helps the solar power industry overcome technical barriers in PV manufacturing, to help the U.S. regain the lead in 
the global market for solar technologies.  The competitively selected awardees engage with multiple companies across the 
PV supply chain to enable substantial cost reductions in PV module production and the associated equipment and 
materials.  These collaborative organizations are developing and demonstrating new technologies for manufacturing scale-
up and assisting with the transition to commercial production.  This initiative accelerates the commercialization and cost 
reduction of PV technologies by coordinating solutions across industry that will facilitate PV manufacturing in the U.S.  The 
initiative involves consortia of industry and university partners and multi-user manufacturing development facilities to 
speed the implementation of new cutting-edge technologies into production in the U.S. and to lay the foundation for self-
sustaining pre-competitive collaboration among the domestic PV manufacturing base and supply chain. 
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Innovations in Manufacturing Competitiveness 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Innovations in Manufacturing Competitiveness   
• PV Manufacturing Initiative: a consortia of 

industry and university partners and multi-user 
manufacturing development facilities to speed 
the implementation of new cutting edge 
technologies in industry manufacturing 
processes. 

• SolarMat II: development of defensible 
manufacturing technologies for U.S. leadership 
by reducing manufacturing costs through 
innovations in manufacturing technology. 
 

• SolarMAT III:  development of solar 
manufacturing technologies, such as supply chain 
R&D, to support U.S. manufacturing. 

• Incubator round 10:  early-stage assistance to 
help small business commercialize innovative 
solar technologies. 

• SunPath II:  supporting the initial ramp up to 
pilot-scale manufacturing of innovative new 
manufacturing processes and tools. 

• Massively Parallel Combinatorial Process 
Development for Competitive Manufacturing:  to 
rapidly screen and optimize processes to enable 
competitive U.S. manufacturing. 

• PV Manufacturing Initiative: a consortia of 
industry and university partners and multi-user 
manufacturing development facilities to speed 
the implementation of new cutting edge 
technologies in industry manufacturing 
processes. 

• The funding increase is due to more ambitious 
manufacturing technology and commercialization 
projects as the solar industry matures in the U.S.  
Through cost-sharing requirements, the funds 
will be leveraged by private capital as well as 
investments at state and local governments.  
With demand for solar at a record high in the U.S. 
and globally, and solar job growth in the U.S., 
there is opportunity for U.S. businesses to 
capture a greater portion of the global solar value 
chain.  The funding increase also represents the 
Incubator activity being transferred to and fully 
encompassed within the IM program, a better fit 
as the industry evolves. 
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Solar Energy 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, thereby 
reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry and 
academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and planning.  In 
FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15 percent compared 
to FY 2013.  The proposed FY 2015 budget continues this approach.  The site-wide facility support funds cover maintenance 
and engineering support; fire, emergency, and custodial services; general utilities; network infrastructure and licenses; 
environment, safety, and health support; and sustainability.  By moving these costs from laboratory overhead to direct 
funding, EERE accelerates technology transfer and mission impact by making it easier for companies and external 
researchers to access NREL capabilities and expertise.  
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: management, building operations, building and grounds maintenance, fire and emergency response, 
engineering and construction support, minor construction projects, Electrical Safety Program, utilities, and facilities 
planning support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These 
activities and their costs are relatively fixed and only vary significantly based upon variations in commodities, construction 
activity, emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions.  It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding for site-wide facility support is equivalent to the estimated contribution the 
program otherwise would have made through overhead charges.  This method is based upon each program’s level of 
funding to NREL, adjusted to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
NREL Site-Wide Facility Support   
• Directly fund NREL site-wide facility support costs 

that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate. 

• Directly fund NREL site-wide facility support costs 
that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate. 

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs.  The FY 2015 
value enables and directly equates to the 
program’s estimated savings gained from the 
reduced labor multiplier. 
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Solar Energy 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Photovoltaic (PV) - Reduce the unsubsidized LCOE from PV at large scale for utility, commercial, and residential applications (cents 
kilowatt hour); Targets in the table represent utility-scale installations 

Target 15 cents/kWh 13 cents/kWh 11 cents/kWh 

Result Met – 15 N/A N/A 

Endpoint Target 6 cents /kWh by 2020, cost competitive with traditional electricity sources 
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Wind Energy 
 

Overview 
The mission of the Wind Energy program is to accelerate widespread U.S. deployment of clean, affordable, and 
reliable wind power to promote energy security, economic growth, and environmental quality.  Significant 
improvements in cost and performance for utility scale (both land-based and offshore) wind power plant systems 
and distributed wind systems will be required to achieve levelized cost of energy (LCOE) parity with energy 
generation from traditional sources.  In addition, major market barriers and challenges must be addressed to 
enable wind cost-competitiveness and increased deployment, including access to transmission and mitigation of 
radar, environmental, and permitting issues which can impact access to higher wind classes and constrain siting 
locations.  
 
FY 2015 activities are targeted at continuing to lower U.S. wind power costs to become directly cost-competitive 
with traditional electricity sources without subsides.  An integrated systems approach in technology development 
encompassing the entire wind power plant is necessary, as no single component or subsystem improvement will 
achieve the required LCOE goal. The program will continue Department of Energy (DOE) investment in high-impact 
innovations that industry cannot adequately address on its own are critical to lower costs, particularly in research 
and development of whole wind power plant performance for maximum energy production and improved 
reliability.  Program investment to develop and maintain world class testing facilities at the National Laboratories 
and through industry partnerships provides a critical component in improving the reliability and lowering the 
technical risk of new wind turbine components and improving the availability of existing systems.  The program 
plans to set aside 5 percent of FY 2015 program funding to fund a Wind Energy Incubator FOA to invest in higher-
risk “off-roadmap” innovations and approaches that are currently too early in development to be considered by 
any one program portfolio activity. 
 
Land-based wind has the ability to continue to contribute to immediate, substantial growth if cost targets can be 
achieved and market barriers reduced.  While there are currently no U.S. offshore wind installations, the program 
proposes investing to leapfrog global competition with an offshore wind program focused on deep-water 
technologies, innovative designs, and demonstrations that address U.S.-specific challenges.  The program’s efforts 
in distributed wind are structured to enable new approaches to wind deployment on the distribution side of the 
electricity grid network.  All three types of wind deployment — land-based, offshore, and distributed — provide 
significant opportunities for U.S. clean energy manufacturing competitiveness and strong demand for wind power 
should continue to yield a robust U.S. wind manufacturing presence. 
  
Highlights of the FY 2015 Budget Request 
To address these opportunities, requirements, and strategies, in FY 2015, the program’s approach and key 
investments are organized around the following major thematic areas: 
 
Resource Characterization and Technology RD&T (Land, Offshore, Distributed) ($38.4 million) 
• Under the Resource Characterization and Technology Research Development and Testing (RD&T) subprogram, 

the program has developed a new R&D paradigm to optimize the performance and cost of utility-scale land-
based and offshore wind plants — “Atmosphere to Electrons” (A2e).  A2e is an integrated research plan 
targeted towards the better understanding of the complex wind resource, improving the wind plant 
performance and reliability, and developing transformational technology innovations all within the context of 
integrated, multi-turbine, multi-megawatt wind power plants.  

• The program will provide $3.2 million to continue development of distributed wind technology development 
to help maintain and expand U.S. manufacturing and will support progress towards improved characterization 
of highly turbulent wind resources, component innovation, system optimization, improved manufacturing, and 
product certification for distributed wind systems.  

• The program will focus on characterization and analysis of the effect of atmospheric inflow conditions and 
turbine wake interactions.  The field data and testing campaign for the “Wind Forecast Improvement Project 
(WFIP) 2.0” in complex terrain will come to a close and the full analysis to learn, understand, and model the 
physics of the atmosphere driving the wind resource will be the focus starting in FY 2015.  Models will be 
improved to allow for forecasts of wind events instead of waiting for wind events to develop, tracking them, 
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and then giving short to little notice to wind plant owners and operators.  This improved information will help 
plant operators make more timely operating decisions, enabling LCOE reductions.  After wind forecasting is 
better understood, the reliability of the forecasts will increase and markets can then trade with reduced risk 
and with added confidence for all scales of wind from large wind plants onshore and offshore to the 
distributed wind systems throughout the grid.  

• Data will be collected in field tests at the “Scaled Wind Farm Technology Facility” (SWiFT) at the Reese 
Technology Center in Lubbock, Texas and at the NREL National Wind Technology Center (NWTC) to study 
inflow, wake effects, and feed-forward control system architectures. 
 

Technology Validation and Market Transformation ($42.6 million) 
• The program will provide mechanisms that facilitate demonstration and validation of newly developed 

technical advances and methodologies in order to fully realize the intended impact of DOE investments in 
reducing the LCOE.  These mechanisms include field demonstration projects; joint initiatives with industry to 
integrate innovative components into commercial products; and proactive engagement with industry and 
academia on technical advances, for instance through training on new design and analysis tools, and high 
profile forums on key topics.  

• In FY 2015, the program will provide $42.6 million through the Offshore Wind Advanced Technology 
Demonstration Project FOA to support the establishment of a competitive U.S. offshore wind industry through 
offshore system development and demonstration.   
 

Mitigate Market Barriers ($17.2 million) 
• Operational wind forecasting tool development will provide support to the users to understand the confidence 

of the forecast as differing weather events carry higher or lower degrees of confidence with the forecast — as 
added information content in the forecast product.  The program will continue its efforts in analysis and 
improved forecasting to continue to push forward the industry and increase the pace of deployment for land, 
offshore and distributed wind. 

• The program will address public concerns such as land use conflicts (particularly with radar) and wildlife 
through analysis of impacts and development of solutions.  

• Through offshore wind demonstration projects and distributed wind activities, the wind permitting system will 
be exercised and better understood, allowing streamlining of the permitting process. 

• The program will support the development of new tools that better represent the variability and uncertainty 
of renewable non-dispatchable generation sources to system dispatchers through the development of 
stochastic dispatch tools that account for a variety of wind plant system states.  The program will coordinate 
with the Solar Energy Technologies program and the Office of Electricity Delivery and Energy Reliability (OE) to 
support the development of such tools and to feed into OE’s efforts in this area, on which more information 
can be found in OE’s FY 2015 budget request under “Grid Planning Tools”. 

• The program will continue to evaluate the evolution of power system operating reserves in the context of 
variable wind power generation to help ensure economic operation.  This will be accomplished through 
studies that provide more thorough evaluation and calculation of new types of reserves products such as 
flexibility reserves at the wind power plant which can be dynamically controlled in response to forecasted 
power system states.  This effort will be coordinated with OE as to ensure efforts between the two programs 
are complementary and not duplicative. 

• The program will continue to conduct a variety of wind integration studies to improve the understanding of 
power system operational impacts imposed by the deployment of increasing penetrations of wind power into 
the power system and to inform the development of wind plant technologies to better address these impacts.  
This effort will be coordinated with OE to ensure efforts between the two programs are complementary and 
not duplicative.   
 

Key Opportunities 
• Wind energy accounts for nearly 5 percent of U.S. electricity supply today and has tremendous potential for 

growth as a domestic U.S. energy resource that can further contribute to a diverse and clean U.S. energy 
portfolio.  According to NREL resource estimates, there are 90 quads per year of U.S. land-based wind 
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potential and 50 quads per year of U.S. offshore wind potential, which, combined, are more than 10 times the 
total current annual U.S. delivered electricity consumption.1 

• Achieving the program's wind power LCOE goals will help the program meet its aggressive wind energy 
deployment goals, which includes growth from 60 GW of total cumulative U.S. wind installed capacity in 2012 
to 125 GW of total capacity by 2020 and 300 GW of total capacity by 2030, which would meet an estimated 20 
percent of projected U.S. electricity demand in 2030. 

 

1 Delivered electricity consumption does not account for transmission and distribution losses. 
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Figure 1: Land-Based Wind Cost Reduction Targets (at a 7 percent discount rate) 

 
 

 
Figure 2: Fixed-Bottom Offshore Wind Cost Reduction Costs (at a 7 percent discount rate) 
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Wind Energy 
Funding ($K) 

 

 

FY 2013 
Current2 

FY 2014 
Enacted3 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Wind Energy 
  

 
  Resource Characterization and Technology RD&T (Land, Offshore, Distributed) 0 0 0 38,416 +38,416 

Technology Validation and Market Transformation 0 0 0 42,613 +42,613 
Mitigate Market Barriers 0 0 0 17,209 +17,209 
Modeling and Analysis 0 0 0 12,062 +12,062 
NREL Site-Wide Facility Support 0 9,000 9,000 4,700 -4,300 
Technology Development and Testing  62,399 61,006 61,006 0 -61,006 
Technology Application  23,730 18,120 18,120 0 -18,120 

Total, Wind Energy 86,129 88,126 88,126 115,000 +26,874 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $1,815,000; STTR: $235,000 
• FY 2014Projected: SBIR: $955,000; STTR: $136,000 
• FY 2015 Request: SBIR: $1,141,000; STTR: $157,000  
 

Wind Energy 
Comparable Funding ($K) 

 FY 2013 
Current4 

FY 2014 
Enacted5 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Wind Energy      
Resource Characterization & Technology RD&T  52,939 34,409 34,409 38,416 +4,007 
Technology Validation and Market Transformation 8,000 21,049 21,049 42,613  +21,564 
Mitigate Market Barriers  11,301 10,129 10,129 17,209  +7,080 
Modeling and Analysis 13,889 13,539 13,539 12,062  - 1,477 
NREL Site-Wide Facility Support 0 9,000 9,000 4,700 - 4,300 

Total, Wind Energy 86,129 88,126 88,126 115,000 +26,874 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $1,815,000; STTR: $235,000 

2 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
3 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $52,601. 
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• FY 2014Projected: SBIR: $955,000; STTR: $136,000 
• FY 2015 Request: SBIR: $1,141,000; STTR: $157,000 
____________________________ 
4 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
5 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $52,601. 
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Wind Energy 
Explanation of Major Changes (SK) 

(Comparable Funding) 

 
FY 2015 vs.  

FY 2014  
Enacted 

Resource Characterization & Technology RD&T (Land, Offshore, and Distributed): The increase is due to an increased focus on high-fidelity 
modeling and experimental data campaigns.  Funding for both the Technology Development and Market Barriers Offshore Wind Funding 
Opportunities completed.  Reduced scope of work in Wind Forecast Improvement Project (WFIP) Phase 2.0 to include data archiving and 
analysis.  Scaling back wind characterization and Mesoscale Dataset collection activities at the Reference Facility for Offshore Renewable 
Energy (RFORE) Research Facility.  In FY 2015, funding for Phase I of the taller towers initiative is completed, and focus shifted to longer wind 
turbine blades to increase energy capture per turbine.  Enhancing capabilities of the controllable grid interface at NWTC.  Implementing new 
wake measuring instrumentation systems at the SWiFT facility.  Initiating a competitive solicitation, Wind Smart Challenge, to improve local 
permitting and interconnection processes for distributed wind systems.  The Wind Energy Incubator work scope continues ongoing efforts; 
there are no significant changes to the Incubator approach begun in FY 2014. 

+4,007 

  
Technology Validation and Market Transformation: An increase in comparable funding is due to a more capital-intensive budget period involving 

construction of Offshore Wind Demonstrations beginning in FY 2015, with fabrication, installation and commissioning of three offshore wind 
demonstration projects. 

+21,564 

  
Mitigate Market Barriers: The increase is due to a number of increased or new activities:  Increased support for environmental research to support 

offshore wind permitting, in collaboration with BOEM.  Increased scope for research on wind development effects on eagles, including an 
added emphasis on risk assessment and on-site impact avoidance and minimization measures.  Increased scope for research on risk 
assessment and mitigation measures for sensitive bat species.  Conducting a next generation wind integration study.  Initiating an Offshore 
Wind grid impact study. 

+7,080 

  
Modeling and Analysis: The decrease in comparable funding is due to completion of Wind Vision Report and associated analysis activities; 

completion of data gathering initiative in preparation for significant LCOE model re-designs; and reduced support service at the labs and DOE 
headquarters. 

-1,477 

  
NREL Site-Wide Facility Support: The decrease is due to a change in methodology used to allocate site-wide facility support contributions amongst 

programs.  The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced labor multiplier. -4,300 

  
Total, Wind Energy  +26,874 
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Wind Energy 
Resource Characterization and Technology RD&T (Land, Offshore, Distributed) 

 
Description 
The Resource Characterization and Technology RD&T (Land, Offshore, Distributed) subprogram consists of all program 
activities—from conceptual design to manufacturing process development to testing at scale – that are directed to improve 
wind component, system, and plant technologies for land-based, offshore, and distributed wind systems.  To achieve the 
program’s LCOE goals, which are for both land-based and offshore wind power to be cost-competitive with traditional 
sources of electricity generation without subsidies, the subprogram’s efforts must extend beyond individual wind turbine 
component improvements into optimizing overall wind power plant performance and operations.  Overall wind power plant 
performance improvements require a new suite of advanced modeling algorithms and software (requiring use of High 
Performance Computing, or HPC) for both boundary layer meteorological interactions impacting the area and the wind 
plant as a whole, as well as within the wind plant turbine-to-turbine interactions.  The subprogram plans to address this 
multifaceted optimization challenge by developing new technology solutions currently unavailable to industry.  Interagency 
data sharing, such as with the National Oceanic and Atmospheric Administration (NOAA), is essential to this effort as well.  
New wind turbine design models and controls approaches will need to take advantage of advancing insights into improving 
plant performance efficiency, which is one of the key drivers to reducing LCOE.  Fully integrated systems engineering 
models, which empower full-system alternatives analysis for informing design reviews and prioritizations, are critical to the 
next generation of high-performance wind power plants.  
 
In FY 2015, Resource Characterization and Technology RD&T (Land, Offshore, Distributed) subprogram activities will focus 
on the following key RD&T topics:  
 
Atmosphere to Electrons (A2e) ($14.4 million) 
Plant performance optimization activities will seek to understand the complex flow of the resource encountered by a wind 
turbine and the wake effect it imposes on surrounding turbines in order to more effectively operate the plant and improve 
the energy output of land and future offshore deployments.  Research shows that wind plant losses due to wake effects can 
be as much as 20-30 percent. The A2e effort is aimed at better understanding the physics, identifying opportunities to 
reduce losses, and developing solutions to mitigate loss effects.  The program will support the development of detailed 
product design tools, which will be used by industry, government, and universities to model both (1) the physics prior to the 
wind resource impacting the wind plant and creating aerodynamic inflows and (2) the wind turbine dynamic structural 
response for specific design implementations.  Stakeholders will use these tools to integrate new designs into wind turbines 
in a simulation model in order to predict the impact of these innovations on performance.  Research on advanced materials 
and components will enable new architectures for larger, light-weight turbines that reduce overall mass (reducing costs), 
provide access to better wind resources (larger rotors, taller towers), and improve systems performance (capacity factor).  
Additionally, improvements in turbine cost, strength, weight, and fatigue resistance aim to reduce O&M costs and reduce 
the failure rate for large components, such as blades, gearboxes, and generators.  Through technology components R&D 
activities that provide better understanding of turbine loading and response, the subprogram provides a unique 
coordination role to help develop codes and standards for new turbine designs that enter the market.  Wind plant 
performance optimization will also include analysis of existing best practices currently deployed.   
 
Offshore Specific Wind RD&T ($4.0 million) 
Consistent with the DOE and Department of Interior’s National Offshore Wind Strategy, subprogram funding will support 
research including innovative fixed and floating substructure concepts, and the development of an offshore meteorology 
reference facility to drive instrumentation validation and model improvement.  
 
Resource Characterization ($4.6 million) 
A fundamental component needed to support the new A2e effort is the characterization and understanding of the inflow, 
wake and interaction of wind turbines for both land based and future offshore deployments.  This requires testing that 
enables the collection of comprehensive data sets from scaled and full-scale operating wind turbines. The program will 
continue to support developments to improve the forecasting of wind power.  This will be accomplished through continued 
improvements to foundational atmospheric models such as the Wind Resource Forecasting (WRF) model, the High-
Resolution Rapid Refresh (HRRR) model, and others to provide the wind industry and other stakeholders with timely 
information.  Additionally, the program will also continue the deployment of atmospheric measurement systems to 
enhance the information underlying the improvement of physics based knowledge of the atmosphere from those 
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observations.  They will provide the necessary knowledge to improve the characterization of the physical drivers of the 
wind field impacting the wind plants.  The program will continue to improve understanding of how forecast information is 
presented to system operators with: (1) a forecast in a form that can be used for decision support; (2) a range of probable 
outcomes of the forecast; and (3) an indicator as to the confidence in the forecast to relate to the user if the forecast is 
highly likely to occur or what may happen to make the forecast go in a different direction.  (These efforts will be 
coordinated with OE efforts on development of system visualization for power system operators.)  
 
Manufacturing Competitiveness ($3.5 million) 
Wind-specific manufacturing R&D funding, complementary to EERE’s Clean Energy Manufacturing Initiative (CEMI), seeks to 
enable much larger turbines for both land-based and offshore wind markets.  This will include the designs, materials, and 
manufacturing processes to overcome existing transportation barriers and fabricate very large modular or onsite blades, 
towers, and generators.  Specific R&D avenues include new composites applications, resins, automation processes and 
tools, and onsite assembly techniques.  
 
Testing Infrastructure ($3.2 million) 
Continued operation of world class testing infrastructure will provide a wide breadth of testing and research capabilities for 
all market segments.  The program will continue to support its existing full scale, accredited test facilities and test engineers 
capable of developing test methods are critical for supporting U.S. wind energy innovation and cost of energy reductions.  
The test infrastructure supports wind turbine design testing and wind turbine component and system research.  
Additionally, the program supports test infrastructure needed to better understand turbine-to-turbine interaction at the 
SWiFT Facility.   
 
Distributed Wind ($3.2 million) 
At the end of 2012, U.S. wind turbines in distributed applications reached a 10-year cumulative installed capacity of more 
than 812 MW from more than 69,000 units across the U.S. and its territories. Domestic sales from U.S. small wind suppliers 
accounted for 86 percent of the U.S. small wind market in 2012, up from 80 percent in 2011, and supports U.S. workers in 
distributed wind manufacturing, retail, operations and maintenance jobs.  The global market for small wind turbines is 
projected to double in next five years to more than 180 MW.4  To capture the opportunities of this expanding market, an 
increased focus in distributed wind will support progress towards improved characterization of highly turbulent wind 
resources, component innovation, whole system optimization, improved manufacturing, and product certification.  
Development of a program strategy for distributed wind will begin in FY 2014 and be leveraged to help maintain and 
expand U.S. manufacturing.  
 
Wind Energy Incubator ($5.5 million) 
EERE’s Incubator activities are an expansion of an already-proven innovative program that EERE’s Solar Energy Technologies 
program piloted with a specific focus on partnering with businesses and researchers to bring “off-roadmap” impactful new 
technologies into the EERE portfolio.  These awards have provided early-stage assistance to help businesses and 
researchers to shorten the time between laboratory-scale proof of concept and prototype development and to cross 
technological barriers to commercialization while encouraging private sector investment.  Based upon this highly successful 
model, the Wind Energy program will continue to invest in a Wind Energy incubator activity in FY 2015. 
 

4 Navigant Research, first quarter 2013 Small Wind Power report. 
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Resource Characterization and Technology RD&T (Land, Offshore, Distributed) 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

 
Resource Characterization and Technology RD&T (Land, Offshore, Distributed) 
Atmosphere to Electrons (A2e) ($0) 
[Comparable: ($12,312,000)]  
In FY 2014, the following work scope will be 
conducted within the Technology Development and 
Testing subprogram: 
• Wind plant performance optimization R&D 

activities that will seek to understand the 
complex flow of the resource encountered by a 
wind turbine and the wake effect that a wind 
turbine has on surrounding turbines in a real 
world environment (SWiFT and NWTC).  

• Advanced component development (technology 
components R&D) focused on plant optimization 
and improvements in turbine cost, strength, 
weight, and fatigue resistance aimed at reducing 
O&M costs and reducing the failure rate for large 
components such as blades, gearboxes, and 
generators. 

• Completion of a multi-year plan to address plant 
optimization issues and annual energy production 
(AEP) losses. 

• Development of an R&D initiative around 
Complex Flow issues and its impacts on 
Component and Systems Design. 

 

Atmosphere to Electrons (A2e) ($14,454,000) 
• Continue complex aerodynamics R&D and testing 

campaigns to determine the effect of wakes on 
plant performance. 

• Develop innovative control algorithms to 
optimize overall plant performance; innovative 
rotor development to explore aeroacoustic 
emissions reductions, advanced blade 
architectures, and active blade control to 
increase energy capture at low cost; and 
development of design tools capable of modeling 
wake losses and 3-D flow effects. 

• Include multi-disciplinary analysis and 
optimization in systems engineering models to 
simulate complex systems interaction and 
comprehensive cost models to determine O&M 
costs and LCOE impacts of technology pathways. 

• Continue scaled-wind farm testing of the turbine 
performance and operational loads associated 
with innovative technologies and designs 
(SWiFT). 

• Provide leadership in development of next 
generation design standards for utility turbines, 
taking into account better understanding of 
turbine loads encountered in wind farms. 

• Collect operational turbine data to identify 
causes for component failures & develop 
mitigation approaches and assess the 
effectiveness and benefits of the Continuous 
Reliability Enhancement of Wind (CREW) 
database, which collects data from operational 
wind farms to identify root causes of turbine 
downtime. 

Atmosphere to Electrons (A2e) (+$14,454,000) 
[Comparable: (+$2,142,000)] 
• Implementing A2e initiative with increased focus 

on high-fidelity modeling and experimental data 
campaigns. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

• Begin joint collaborative simulation model 
development, verification, and validation of high-
fidelity, physics-based atmospheric and wind 
plant models to characterize complex 
atmospheric inflow conditions and wake array 
losses. 

Offshore Wind RD&T ($0) 
[Comparable: ($4,369,000)] 
In FY 2014, the following work scope will be 
conducted within the Technology Development and 
Testing subprogram: 
• Advanced Technology Demonstration FOA 

Mortgage. 
• Offshore Market Barrier Removal FOA Mortgage. 
• Offshore Technology Development FOA 

Mortgage. 
• Offshore Wind R&D focused on structural 

modeling and loads analysis. 
• Offshore Wind Offshore Demonstration Project 

instrumentation planning. 
• Focused R&D effort on Offshore Wind Structural 

Health Monitoring (SHM). 
• R&D Initiative on Large Rotor (100 meter) 

Development for Offshore Wind Turbines. 
• Focused R&D effort on Sediment Transport. 
 

Offshore Wind RD&T ($4,048,000) 
• Development and validation of open-source 

models for different substructure types used in 
offshore foundations and participation in 
formulation of design standards for a wide range 
of offshore technology applications.  

• Developing and implementing unified data 
collection and analysis plans to maximize impact 
of demonstration projects, offshore meteorology 
reference data, and industry investments on 
technology performance and resource prediction.  

• Work with NOAA Hurricane Hunters to analyze 
the implications of data from extreme weather 
events for offshore wind plants. 

• Developing test best-practices to inform offshore 
data, metadata and field campaign efforts at SNL 
and NREL. 

 

Offshore Wind RD&T (+$4,048,000) 
[Comparable: (-$321,000)] 
• Funding for both the Technology Development 

and Market Barriers Offshore Wind Funding 
Opportunities completed. 

• Key programmatic focus on the Offshore Wind 
Advanced Technology Demonstration projects. 

Resource Characterization ($0) 
[Comparable: ($6,689,000)] 
In FY 2014, the following work scope will be 
conducted within the Technology Application 
subprogram: 
• Analysis effort to characterize Mesoscale 

Datasets for use as a tool to predict power 
production. 

• Initiative to develop InFlow Characterization 
Tools. 

• Support for the development of a mobile 

Resource Characterization ($4,561,000) 
• The Wind Forecasting Improvement Project 

(WFIP) Phase 2.0 will analyze data gathered in FY 
2014 and continue in FY 2015. This project is 
targeted at better understanding atmospheric 
phenomenon in complex terrain, compared to 
and coordinated with WFIP 1.0. Data will be 
archived into a common format for comparison 
for present and future research efforts.  
Standards for wind measurements will be 
introduced as part of the lessons learned for the 

Resource Characterization (+$4,561,000) 
[Comparable: (-$2,128,000)] 
• Reduced scope of work in Wind Forecast 

Improvement Project (WFIP) Phase 2.0 to include 
data archiving and analysis.  

• Scaling back wind characterization and Mesoscale 
Dataset collection activities at the Reference 
Facility for Offshore Renewable Energy (RFORE) 
Research Facility. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Advanced Doppler Radar at Texas Tech University 
for use in conjunction with SNL R&D efforts at the 
SWiFT Facility. 

• Funding Opportunity Announcement focused on 
Resource Data Collection and Analysis. 

 

wind industry to adopt.  The program’s complex 
flow resource analysis efforts will integrate with 
WFIP to take information from the foundational 
models and drive the work on the Large Eddy 
Simulation (LES) models scales.  This will be a 
major breakthrough as the analysis from the 
scale of models working on multi-state to 3 
kilometer level is not passed in real time to the 
LES scale models. 

Manufacturing Competitiveness ($0) 
[Comparable: ($2,638,000)] 
In FY 2014, the following work scope will be 
conducted within the Technology Development and 
Testing subprogram: 
• Begin manufacturing initiative to address 

logistical and transportation constraints, thus 
enabling very large turbines that access better 
wind resources, lower energy costs, and can 
improve domestic manufacturing 
competitiveness. The initial focus will be very tall 
wind towers (120 meters and above) to access 
higher quality wind. This initiative builds on an FY 
2013 request for information (RFI) and national 
laboratory study. 

• Focused trade flow analysis on wind energy 
system components. 

• Initiative focused on carbon fiber analysis for use 
in wind turbine systems. 

• Development of a focused initiative on 
manufacturing of large rotors to be launched in 
FY 2015. 

• Focused R&D initiative around the effects of 
manufacturing defects on component design. 

• Complete Offshore Wind Manufacturing & Supply 
Chain Development Report and disseminate to 
interested stakeholders. 

Manufacturing Competitiveness ($3,500,000) 
• Continue manufacturing initiative to address 

transportation and logistics barriers of very large 
(~100 meter) turbine blades, including 
segmented or on-site manufacturing 
technologies.   

• Continue CEMI-related analysis to detail domestic 
and foreign trade flows of wind turbine 
components (blades, towers, generators, etc.) to 
inform future investments. 

• Continue focus on effects of manufacturing 
defects as part of the blade reliability 
collaborative (BRC). 

• Continue efforts to investigate, by supporting 
tests at the sub-blade component level, how 
wind-specific carbon fiber composites may be 
developed and utilized by industry. 

 

Manufacturing Competitiveness (+$3,500,000) 
[Comparable: (+$862,000)] 
• In FY 2015, funding for Phase I of the taller 

towers initiative is completed, and focus shifted 
to longer wind turbine blades to increase energy 
capture per turbine. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Testing Infrastructure ($0) 
[Comparable: ($1,659,000)] 
In FY 2014, the following work scope will be 
conducted within the Technology Development and 
Testing subprogram: 
• Support for the NREL 5MW Dynamometer 

Integrated Systems Test. 
• Funding for O&M/Site Safety at NWTC and SWiFT 

(site equipment, environmental compliance, 
safety and accreditation). 

• Support for the Clemson 15MW Dynamometer 
and Massachusetts Large Blade Test Facilities. 

• Support development of a data collection system 
for the Clemson Grid Simulator. 

• Support for the RFORE Offshore Wind Resource 
Characterization Reference Facility. 

Testing Infrastructure ($3,162,000) 
• Perform capital and site equipment 

improvements and environmental compliance 
and safety support for NREL’s NWTC facilities, 
including the existing blade structural test facility, 
225kW, 2.5MW and 5.0MW dynamometers, and 
7.0MVA Controllable Grid Simulator. These 
facilities will support development of innovative 
blade testing methodology, wind turbine controls 
testing, and full-scale field testing of utility scale 
wind turbines. 

• Perform industry testing of drive trains using the 
5MW dynamometer facility which was 
commissioned in FY 2014.  The dynamometer 
produces the huge forces needed to test the new 
generation of larger wind turbines and builds on 
the capabilities of the NWTC 2.5MW 
dynamometer to meet drive train testing needs 
of industry. 

• Support the development of blade and drive train 
test procedures and methods through 
partnerships with the Massachusetts blade test 
facility and the Clemson drive train facility.  These 
state of the art facilities have unique testing 
capabilities and are sized to support the trend 
toward larger wind turbines for both utility scale 
and offshore wind. 

• Enhance the capabilities of the controllable grid 
interface at NWTC, a critical test capability which 
allows industrial users and researchers to subject 
wind turbine drivetrains to severe electrical 
power anomalies in a safe, controlled, laboratory 
environment.  The controllable grid interface 
provides the capability to conduct grid fault tests 
in compliance with international standards at 
significantly reduced time and cost when 
compared to field testing.  

Testing Infrastructure (+$3,162,000) 
[Comparable: (+$1,503,000)] 
• Enhanced capabilities of the controllable grid 

interface at NWTC. 
• Implement new wake measuring instrumentation 

systems at the SWiFT facility. 
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• Implement new wake measuring instrumentation 
systems at the SWiFT facility capable of 
measuring airflows at the wind turbine and wind 
plant level using systems such as high spectral 
resolution imaging lidars and mobile research 
radars.  Data from field measurement campaigns 
will be used to better understand and address 
wind turbine design and wind plant performance 
characteristics.  Partner with industry to 
instrument SWiFT test turbine components to 
better understand wind turbine array effects on 
wind turbine design and loading. 

• Continue development of a Reference Facility for 
Offshore Renewable Energy (RFORE). The facility 
will serve two primary purposes. The first is to 
provide reference measurements for the 
validation of new measurement technologies for 
renewable wind and Wind Energy resource 
assessment and characterization in the marine 
environment. The second is to enable research to 
fill knowledge gaps that degrade the ability to 
adequately describe and predict characteristics of 
the marine environment that affect the design, 
installation, and operation of offshore renewable 
energy facilities. 

Distributed Wind ($0) 
[Comparable: ($2,242,000)] 
In FY 2014, the following work scope will be 
conducted within the Technology Development and 
Testing subprogram: 
• Continuation and expansion of the Distributed 

Wind Competitiveness Improvement Program 
(CIP) to improve component design, develop 
improved manufacturing processes and promote 
system certification. 

• Continuation of Built Environment Wind Turbine 
R&D . 

Distributed Wind ($3,191,000) 
• Leverage FY 2014 Distributed Wind Deployment 

System (DWDS) deployment modeling capability 
to proceed with scenario modeling and program 
vision plan development. Provide leadership by 
continuing to develop a strategic vision and 
roadmap for a competitive U.S. distributed wind 
industry.  Identify pathways to achieve targeted 
performance and deployment.  

• Leverage FY 2014 wind data collection to: (1) 
develop a low-cost site assessment tool (“virtual 
met tower”) to accurately estimate the wind 

Distributed Wind (+$3,191,000) 
[Comparable: (+$949,000)] 
• Initiate a competitive solicitation, Wind Smart 

Challenge, to improve local permitting and 
interconnection processes for distributed wind 
systems. 

Page 134



FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

• Development of standards for small wind turbine 
loads analysis. 

• Completion of the Annual Distributed Wind 
Market Report. 

• Planning for the Wind SMART Challenge. 
• Development of Computer Aided Engineering 

Tools for small wind turbine development. 
 

resource potential in distributed wind 
applications and reduce underperformance in 
order to improve stakeholder confidence; and (2) 
develop and validate new design tools for 
distributed wind applications operating in highly 
turbulent urban environments.   

• Leverage FY 2014 vertical axis wind turbine 
(VAWT) code development to validate new small 
wind turbine load cases and design standards.  

• Continue lab run competitive solicitation to 
develop and test innovative, next-generation 
small and midsize wind technology.  

• Continued market data collection, analysis, and 
reporting for performance tracking and to inform 
program strategy.  

• Initiate a competitive solicitation, Wind Smart 
Challenge, to improve local permitting and 
interconnection processes for distributed wind 
systems. The objective of the Wind Smart 
Challenge is to engage state and local 
governments and utilities in a collaboration to 
develop and implement innovative permitting 
and interconnection processes for the purpose of 
eliminating market barriers and reducing soft 
(non-hardware balance of station) costs.  
Achieving the end goal of implementing 
streamlined processes will make it faster and 
cheaper for homeowners, businesses, and 
communities to deploy distributed wind systems 
in high impact markets. 

 

Page 135



FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Wind Energy Incubator ($0) 
[Comparable: ($4,500,000)] 
In FY 2014, the following work scope will be 
conducted within the Technology Development and 
Testing subprogram: 
• Specific focus on partnering with businesses and 

researchers to bring “off-roadmap” impactful 
new technologies into the Wind Power portfolio. 

 

Wind Energy Incubator ($5,500,000) 
• Specific focus on partnering with businesses and 

researchers to bring “off-roadmap” impactful 
new technologies into the Wind Power portfolio.  
The Wind Energy program will continue to invest 
in a Wind Energy incubator program in FY 2015. 

 

Wind Energy Incubator (+$5,500,000) 
[Comparable: (+$1,000,000)] 
• The work scope continues ongoing efforts; there 

are no significant changes to the Incubator 
approach begun in FY 2014. 
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Wind Energy 
Technology Validation and Market Transformation 

 
Description 
The Technology Validation and Market Transformation subprogram seeks to demonstrate and validate new wind energy 
technologies—for land-based, offshore, and distributed applications—in the U.S. In FY 2015 the focus is on overcoming the 
significant hurdles faced in building a U.S. offshore wind industry. The U.S. offshore wind industry is in its very early stages, 
with no commercial scale offshore wind turbines having yet been installed in the nation’s waters.  In order to succeed, 
industry must be able to show that offshore wind generation can be cost-competitive within the unique and regionally-
diverse physical and market constraints of the U.S.  In additional to cost, challenges include extreme wind and wave events 
such as hurricanes, technology refinement for U.S. waters operating conditions, development of efficient port and 
manufacturing infrastructure, reduction of permitting timelines, performance validation to reduce financing risks, and other 
market barriers. 
 
With over 50 quads (equivalent to 4,000 GW wind generating capacity) of gross annual energy resources (more than three 
times the Nation’s current annual electricity production) within 50 miles of U.S. coasts, offshore wind (OSW) has the 
potential to become a major source of clean energy for the coastal and Great Lakes states that account for nearly 80 
percent of U.S. electric demand.  These states also tend to have high electricity rates and, in areas such as the Northeast 
and mid-Atlantic, have carbon-intensive electricity supplies.  OSW offers these states a significant sustainable energy source 
with the potential to become competitive with local hurdle rates, as well as being a hedge against fluctuating fuel prices, 
without the need for long-distance overland transmission. 
 
In early 2011, the Secretaries of Energy and Interior jointly released the “National Offshore Wind Strategy: Creating an OSW 
Industry in the United States”.  Based on extensive public and Federal input, the Strategy presents a long-range plan of key 
activities to address the full set of risks and challenges facing offshore wind.  In 2012, the Department announced funding 
to seven offshore wind energy technology demonstration projects as well as its plan to down-select to three projects in 
2014.  Through a set of cooperative agreements providing funding, technical assistance, and inter-agency coordination to 
accelerate the implementation of these projects, the program intends to validate new technologies to reduce costs through 
innovative designs for deep-water resource areas, eliminate uncertainties by tackling large-scale market and permitting 
barriers, and demonstrate innovative technologies that address key local concerns (e.g., marine mammal protection and 
electro-magnetic interference (EMI)) to support growth of a robust offshore wind energy industry. Projects are required to 
be grid-connected and producing power by the end of 2017.   
 
Advanced Technology Demonstration ($42.6 million) 
The DOE Advanced Technology Demonstration activity will be funded at $42.6 million in FY 2015 to provide important 
evidence to the global market — from financiers to original equipment manufacturers to engineer-procure-construct 
contractors to utilities — that offshore projects in the U.S. can actually be realized despite the challenges identified above, 
especially the need for technology optimized to U.S. conditions that provide a pathway to meet LCOE goals.   
 
All of the projects will be well-instrumented and required to collect data for five years post-commissioning, which will be 
leveraged by the program to establish a U.S.-specific performance baseline, inform improvements to design codes and 
standards, and identify further opportunities for technology refinement.  By working through regulatory processes in both 
state and Federal waters, DOE, in coordination with appropriate sister agencies, can overcome uncertainties by quantifying 
and reducing the risks and timelines associated with permitting and siting.  Broad inter-agency collaboration with the DOE 
offshore wind effort is enabling areas of improvement and lessons-learned to be acted upon for the benefit of future 
projects.  
 
By funding these projects now, DOE is ensuring that the demonstrated technologies will not only address specific local 
domestic issues and opportunities, but can be competitive and innovative in the global market as offshore wind becomes 
an increasingly viable option for the growing clean energy economy.  By lowering the cost of offshore wind through 
technology transfer to industry and successful demonstration to the investment community, costs will be decreased, 
confidence gained, and deployment accelerated to directly support realization of the Administration’s 2020 and 2035 clean 
energy goals. 
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Technology Validation and Market Transformation  
In FY 2014, the following work scope will be 
conducted within the Technology Application 
subprogram: 
• Completion of the down-select process for final 

award, design and development of up to three 
offshore wind projects. 

• Completion in FY 2014 of NEPA processes 
approval of Construction and Operations Plans 
and completion of all necessary grid 
interconnection requirements under Offshore 
Wind Demonstration FOA. 

• 100 percent front-end engineering design and 
installation reports from three Offshore Wind 
Technology Demonstration projects, including 
design review of proposed technologies and 
computational simulation models, and 
independent verification of cost factors 
determining LCOE. The reports will detail the 
relevant innovations and provide pathways 
toward deepwater deployment of offshore 
wind systems. 

• Complete the environmental and permitting 
process for three Offshore Wind Technology 
Demonstration projects that provide timelines 
to commissioning in the 2017 timeframe. 

• Fabrication, installation and commissioning of 
three Offshore Wind Technology 
Demonstration projects. 

In FY 2015, all work scope was moved to this new activity: 
• The work scope continues ongoing efforts. An 

increase in comparable funding is due to a more 
capital-intensive budget period involving 
construction of Offshore Wind Demonstrations 
beginning in FY 2015, with fabrication, installation 
and commissioning of three offshore wind 
demonstration projects. 
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Wind Energy 
Mitigate Market Barriers 

 
Description 
The Mitigate Market Barriers subprogram consists of all program activities to reduce the costs and duration of market 
barriers, including grid integration challenges and permitting issues such as the potential impacts of development on 
wildlife, radar systems and airspace.  One of the primary objectives of this subprogram is to improve the permitting process 
for wind power by developing and improving risk mitigation options for wildlife and radar concerns.  The subprogram 
activities reduce investment uncertainties by enabling realistic capital and operating cost estimates for financing purposes.   
 
In FY 2015, subprogram activities will continue to focus on (1) improving the understanding of risks to sensitive wildlife 
species to better inform regulatory and permitting decision makers; (2) research to develop solutions to wind turbine-radar 
interactions; (3) developing tools and analysis that better describe wind plants for grid system planning and grid operations 
analysis purposes; (4) education and outreach to disseminate information and promote public understanding of wind 
technologies; and (5) engagement with permitting agencies to promote regulatory efficiency and ensure viable regulatory 
pathways for evolving technology. 
 
Addressing Market Barriers ($17.2 million) 
Market barrier reduction activities will focus on mitigating wildlife impacts and siting concerns (e.g., radar), developing a 
well-trained workforce, and accelerating the development of wind energy markets by helping stakeholders and officials 
understand wind energy technologies and how wind can be integrated into their local, state, and regional energy system.  
Specific activities include the following: 
• Develop wind turbine-radar interaction solutions, which seek to mitigate electromagnetic interference and enable 

industry to identify and employ mitigation technology and/or techniques.   
• Develop wildlife impact mitigation monitoring and mitigation tools to facilitate environmentally responsible 

deployment of wind technologies. The program will continue a focused multi-year effort to support the research 
necessary to ensure wind-wildlife interactions – including Bald and Golden Eagles, bats, and prairie grouse – are 
considered and addressed effectively in permitting.   

• Continue an interagency initiative assessing the environmental impacts of the first installed U.S. offshore wind projects 
as necessary to support NEPA and other environmental permitting of future commercial offshore wind energy facilities.  

• Wind power specific grid-integration activities, will include the development of active power controls for turbines, next 
generation studies and analysis tools that expand understanding wind plant interactions with the power system.   

• Support the development of stochastic system dispatch tools that better represent wind power variability and 
uncertainty. (This will be coordinated with related efforts in OE). 

• Continue evaluation of new types of power systems reserves integrated into wind power plants that are better suited 
to support high penetrations of variable wind power generation.  As an example a product called "flex reserves”, which 
would be dynamically controlled at the wind plant, will be evaluated that allows for adjustments in the amount of 
generation held in reserve and is adjusted based on forecasted wind conditions. (This will be coordinated with related 
efforts in OE).  

• Continue work with various partners and agencies to promote fact-based information and education on wind topics via 
continued to support Regional Resource Centers (RRCs). 

• Support development of tomorrow’s wind energy workforce through the Collegiate Wind Competition (CWC).  
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Activities and Explanation of Changes 
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Mitigate Market Barriers 
Addressing Market Barriers  
In FY 2014, the following work scope will be 
conducted within the Mitigate Market Barriers 
subprogram: 
• R&D focused on the completion of land-based 

radar RCS mitigation activities. Publish final 
report on land-based wind energy-radar 
mitigation technologies. 

• Completion of Integration Studies and 
Generator Modeling for Grid System Planning. 

• Initiation of Distributed Wind Generation 
integration studies. 

• R&D on eagle impacts and mitigation measures, 
including support for a collaborative Wind-
Eagle Research initiative. 

• R&D on development of effective bat deterrent 
technologies to reduce mortality risks around 
wind turbines. 

• Development of advanced monitoring tools and 
technologies to accurately assess potential 
wildlife impact risks at offshore and land-based 
wind farms. 

• R&D in collaboration with the Bureau of Ocean 
Energy Management (BOEM) on environmental 
risks to support offshore wind permitting. 

• Develop new information resources, such as 
wind resource maps that account for new low-
wind speed technologies that are opening up 
significant opportunities for development in 
previously non-viable markets such as the 
Southeast. 

• Support to develop a network of Wind RRCs to 
ensure that decisions are informed by the best 

Addressing Market Barriers  
• Radar Mitigation - the subprogram will 

continue to work in close collaboration with 
Federal agencies (DOD, DHS, and FAA) on the 
development and deployment of technologies 
that mitigate the effects of wind turbines on 
long range surveillance and airport radars.  DOE 
will also deploy a wind farm modeling tool for 
wind farm developers and government 
agencies so that wind turbines can be sited 
without causing interference when in the line 
of sight of radar sensors. 

• Wildlife Impact Research and Mitigation. To 
facilitate environmentally responsible 
deployment of wind technologies, the program 
will continue a focused multi-year effort to 
support the research necessary to ensure wind-
wildlife interactions are considered and 
addressed effectively.  In FY 2015, the 
subprogram will: 
 Continue funding wind-eagle research to 

refine risk assessment methods, assess and 
refine advanced conservation practices, 
and evaluate compensatory mitigation 
methods to facilitate efficient permitting.   

 Assess development of effective bat 
deterrent technology options and continue 
R&D into innovative methods for detecting 
and mitigating wildlife impacts at wind 
facilities.     

 Continue investments in risk and impact 
assessment to enable responsible, low-
impact, co-location of wind farms in eagle, 

Addressing Market Barriers  
• Increased support for environmental research to 

support offshore wind permitting, in collaboration 
with BOEM. 

• Increased scope for research on wind development 
effects on eagles, including an added emphasis on 
risk assessment and on-site impact avoidance and 
minimization measures. 

• Increased scope for research on risk assessment and 
mitigation measures for sensitive bat species. 

• Conduct a next generation wind integration study 
• Initiate an Offshore Wind grid impact study. 
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available science around wind energy. 
• Initiate the CWC to provide wind-related 

experience to undergraduate students in 
engineering, business, and social science 
disciplines.  

• Development of objective stakeholder 
engagement and technical assistance tools to 
inform consideration of wind deployment. 

• Develop analysis and recommendations to 
overcome critical regional barriers to wind 
deployment. 

• Complete three-year survey of baseline 
environmental conditions in mid-Atlantic 
Offshore Wind Energy Areas. 

• Develop interagency offshore wind Real-time 
Opportunity to Develop Environmental 
Observations (RODEO) effort. 

bat, and prairie grouse habitat. 
 Offshore Wind Environmental Assessment - 

the subprogram will continue an 
interagency initiative assessing the 
environmental impacts of the first installed 
U.S. offshore wind projects as necessary to 
support NEPA and other environmental 
permitting of future commercial offshore 
wind energy facilities:  

• FY 2015 work will build off of FY 2014 work 
to develop novel monitoring techniques 
and technologies and begin to aggregate 
environmental data gathered by 
developers for later development.   

 Systems Integration: In FY 2015, the subprogram 
will: 
 Continue analysis of high wind-penetration 

scenarios to inform wind technology 
roadmaps for better meeting power system 
operational requirements. 

 Conduct a next generation wind integration 
study based on a 10-year meso-scale wind 
resource data set 

 Continue detailed Distributed Wind 
generation integration studies to better 
understand impacts of increased distributed 
wind generation on existing grid 
infrastructure. 

 Initiate an Offshore Wind grid impact study to 
better understand the resultant impact of 
adding offshore generation to existing and 
currently planned U.S. grid infrastructure. 

• Engagement and Outreach. The subprogram 
aims to accurately portray the nature and 
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scale of wind’s impacts, and then deliver the 
information in clear, relevant, and actionable 
forms to wind stakeholders and the public. In 
FY 2015, the subprogram will: 

 Continue to support RRCs and stakeholder 
engagement: The program will develop a new 
generation of information resources, such as 
wind resource maps that account for new low-
wind speed and other technologies that are 
opening up significant opportunities for 
development in previously non-viable markets 
such as the Southeast. RRCs and related 
information resources will ensure that 
decisions are informed by the best available 
science around wind energy, helping to 
reduce permitting and deployment timelines 
and uncertainties.  

 Continue the CWC: In FY 2015, the CWC will 
continue to challenge undergraduate college 
students to attack a multidisciplinary wind 
energy engineering and business problem. 
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Wind Energy 
Modeling and Analysis 

 
Description 
The Modeling and Analysis subprogram consists of all program activities to support crosscutting tool development and 
analysis to support effective, proactive annual, multi-year and multi-decade program planning and project management 
and assessment. Use of analysis tools—including reference models, systems engineering models, and deployment models—
is critical in providing a solid basis and justification for maintaining and/or modifying project areas to support successful 
strategies.  Analysis helps prioritize the highest impact program activities and planning helps identify needed analysis tools 
and improvements. 
 
The Modeling and Analysis subprogram also includes all program activities to effectively plan, integrate, implement, and 
report the activities in accordance with the annual operating plan and Multi-Year Program Plan (MYPP), and to provide 
strategic support to the DOE Wind and Water Power Technologies Program (WWPTP) and other DOE national laboratories 
and technology partners supporting the program.  This includes activities that support overall program communications 
needs and requirements and plays an important role in disseminating the success of program initiatives. Under 
communications, the program develops, provides, and disseminates meaningful, impactful communications that inform 
stakeholders of DOE’s efforts in managing the public's investment in wind technologies as well as improving the 
performance and lowering the cost of wind power. 
 
Modeling and Integrated Systems Economic Analysis ($12.1 million) 
Modeling includes wind-specific estimations of electricity production cost, electric sector capacity expansion, and national 
energy-economy modeling activities.  Specific focus areas include wind technical and economic feasibility analysis, and 
technology deployment analysis.  
 
FY 2015 Modeling and Analysis subprogram activities include wind techno-economic and life-cycle assessments to help the 
program focus its technology development priorities and identify key drivers and hurdles for wind energy technology 
commercialization.  In FY 2015, the program will release an integrated wind plant system model that integrates cost models 
with system dynamics models that will be a major improvement over the existing LCOE model currently in use.  This 
enhanced capability will allow the program to better identify and fund technology improvement opportunities that will 
have a significant and more immediate impact on the wind industry.  FY 2015 subprogram activities include the following: 
 
• Market trends reporting and analysis. 
• Wind cost (LCOE) and Capacity Expansion (GW) modeling and analysis. 
• Impact (cost/benefit) evaluation. 
• Strategic planning, including multiyear program plans (MYPP), technology roadmaps, and vision reports. 
• Communications and information disclosures and program management controls.  
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Modeling and Analysis  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

 
Modeling and Analysis 
In FY 2014, the following work scope will be 
conducted within the Technology Application 
subprogram: 
• Completion of Wind Vision Report and all 

associated modeling, ReEDS runs, and policy 
impact studies. 

• Completion of data gathering and analysis in 
preparation for revision of the Wind Plant and 
Turbine LCOE Model. 

• Completion of the LCOE Report for Wind. 
• Completion of the 2013 Wind Market Report by 

LBNL. 
• Focused R&D on Offshore System Cost Analysis. 

Market trends reporting and analysis: 
• Collection and analysis of wind cost and 

deployment data to understand current market 
status and future potential.  

• Provide unbiased wind market information to 
stakeholders to decrease uncertainty about 
wind power project performance. 

• Publish the Annual Wind Market Report that 
provides unbiased information to stakeholders 
on the health of the domestic wind market in 
the U.S. 

Wind cost (LCOE) modeling and analysis: 
• Technology characterization, system cost 

analysis and sensitivity analysis.  
• Develop an integrated wind plant system model 

that integrates cost models with system 
dynamics models (blade models, drivetrain 
models, floating platform models, etc.). This 
will be a first of its kind model, which will be 
used to link engineering metrics to the cost of 
energy model, thereby allowing the program to 
better identify Technology Improvement 
Opportunities. 

Wind deployment (GW) modeling and analysis: 
• Apply and improve core capacity expansion 

models—including ReEDS, Plexos and NEMS—
to identify and leverage opportunities for 
accelerated wind deployment. 

• NREL ReEDS revised to incorporate Distributed 
Wind Generation estimates. 

• Complete the Distributed Wind Vision Report 
and disseminate to stakeholders for comment 

In FY 2015, all work scope was moved to this new activity:  
• The work scope continues ongoing efforts. A 

decrease in comparable funding is due to completion 
of Wind Vision Report and associated analysis 
activities; completion of data gathering initiative in 
preparation for significant LCOE model re-design; 
and reduced support service at the labs and DOE 
headquarters. 
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and review. 
Impact (cost/benefit) evaluation: 
• Lower barriers to wind energy deployment by 

increasing the familiarity with variable wind 
generation’s actual costs and benefits. 

• Develop and implement processes to gather, 
evaluate, verify, and analyze data and 
information regarding technical and project 
management performance and progress 
relative to the program’s cost and performance 
goals. 

• Support and participate in program 
comprehensive wind energy project reviews.  

Strategic planning:  
• Multiyear program plans (MYPP), technology 

roadmaps, and vision reports.  
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Wind Energy 
Technology Development and Testing 

 
Description 
The Technology Development and Testing subprogram consists of all FY 2014 program activities—from conceptual design 
to manufacturing and testing at scale – that are directed to improve wind component, system and plant technologies for 
land-based, offshore and distributed wind technologies.  To achieve the program’s LCOE goals, which are for both land-
based and offshore wind power to be cost-competitive with traditional sources of electricity generation without subsidies, 
the subprogram’s efforts must extend beyond individual wind turbine component improvements into optimizing overall 
wind power plant performance and operations.  Overall wind power plant performance improvements require a new suite 
of advanced modeling HPC for both boundary layer meteorological interactions, as well as turbine-to-turbine interactions.  
The subprogram plans to address this multifaceted optimization challenge by developing new technology solutions 
currently unavailable to industry and academia alone.  Interagency data sharing, such as with NOAA, is essential to this 
effort as well.  New wind turbine design models and controls approaches will need to take advantage of advancing insights 
into improving plant performance efficiency, which is one of the key drivers to reducing LCOE.  Fully integrated systems 
engineering models, which empower full-system alternative analysis reviews and prioritizations, are critical to the next 
generation of high-performance wind power plants. 
 
There is no discontinuation of existing activities as proposed in the FY 2014 budget.  Activities have been realigned to a 
structure of four subprograms instead of two to more clearly delineate the program’s activities. As described below, the 
program proposes that Technology Development and Testing activities be categorized under the Resource Characterization 
and Technology RD&T (Land, Offshore, and Distributed) and Technology Validation and Market Transformation 
subprograms. 
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Technology Development and Testing  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

 
Technology Development and Testing 
Testing Infrastructure ($3,914,000) 
• Continued operation and enhancement of world 

class testing infrastructure will provide a wide 
breadth of testing and research capabilities for all 
market segments. 

Testing Infrastructure ($0) 
• All activities will be conducted in the Resource 

Characterization and Technology RD&T 
subprogram. 

Testing Infrastructure (-$3,914,000) 
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram. 

Distributed Wind Technology  ($2,716,000) 
• An increased focus in distributed wind will 

support progress towards improved 
characterization of highly turbulent wind 
resources, component innovation, whole system 
optimization, improved manufacturing, and 
product certification. 

Distributed Wind Technology ($0) 
• All activities will be conducted in the Resource 

Characterization and Technology RD&T 
subprogram. 

Distributed Wind Technology  (-$2,716,000)  
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram. 

Plant Optimization ($15,806,000) 
• Plant  performance optimization activities will 

seek to understand the complex flow of the 
resource encountered by a wind turbine and the 
wake effect that a wind turbine has on 
surrounding turbines in order to more effectively 
operate the plant and improve the energy 
output. 

Plant Optimization ($0) 
• All activities will be conducted in the Resource 

Characterization and Technology RD&T 
subprogram. 

Plant Optimization (-$15,806,000) 
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram. 

Technology Components R&D ($0) 
• Advanced component development (technology 

components R&D) focused on plant optimization 
and improvements in turbine cost, strength, 
weight, and fatigue aimed at reducing O&M costs 
and reducing the failure rate for large 
components such as blades, gearboxes, and 
generators.  No new funding for these activities in 
FY 2014. 

Technology Components R&D ($0) 
• All activities will be conducted in the Resource 

Characterization and Technology RD&T 
subprogram. 

Technology Components R&D ($0) 
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram. 
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Offshore Wind ($30,927,000) 
• Completion of the down-select process for final 

award, design and development of up to three 
offshore wind projects. 

• Completion in FY 2014 of NEPA processes 
approval of Construction and Operations Plans 
and completion of all necessary grid 
interconnection requirements under Offshore 
Wind Demonstration FOA. 

Offshore Wind ($0) 
• Activities will be conducted within both the 

Resource Characterization and Technology RD&T 
subprogram and the Technology Validation and 
Market Transformation subprograms. 

Offshore Wind (-$30,927,000) 
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram and the Technology Validation and 
Market Transformation subprogram. 

Manufacturing Competitiveness ($3,196,000) 
• Wind-specific manufacturing R&D funding will 

enable much larger turbines for both land-based 
and offshore wind markets.  This will include the 
designs, materials, and manufacturing processes 
to overcome existing transportation barriers and 
fabricate very large modular or onsite blades, 
towers, and generators. 

Manufacturing Competitiveness ($0) 
• All activities will be conducted in the Resource 

Characterization and Technology RD&T 
subprogram. 

Manufacturing Competitiveness (-$3,196,000) 
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram. 

Wind Energy Incubator ($4,500,000) 
• EERE’s Incubator activities are an expansion of an 

already-proven innovative program that EERE’s 
Solar Energy Technologies program piloted with a 
specific focus on partnering with businesses and 
researchers to bring “off-roadmap” impactful 
new technologies into the EERE portfolio. 

Wind Energy Incubator ($0) 
• All activities will be conducted in the Resource 

Characterization and Technology RD&T 
subprogram. 

Wind Energy Incubator (-$4,500,000) 
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram. 
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Wind Energy 
Technology Application 

 
Description 
The Technology Application subprogram consists of all program activities to reduce the costs and timing of market barriers, 
including wildlife, environmental, radar, and transmission integration barriers.  One of the primary objectives of this 
subprogram is to improve the permitting and mitigation procedures needed to address wildlife, environmental, and radar 
concerns.  The subprogram activities decrease permitting time and costs and enable realistic capital and operating cost 
estimates for financing purposes.   
 
There is no discontinuation of existing activities as proposed in the FY 2014 budget.  Activities have been realigned to a 
structure of four subprograms instead of two to more clearly delineate the program’s activities.  As described below, the 
program proposes that Technology Application activities be categorized under the Resource Characterization and 
Technology RD&T (Land, Offshore, and Distributed) and Mitigate Market Barriers subprograms. 
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Technology Application 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

 
Technology Application 
Resource Characterization ($7,208,000) 
• A fundamental component needed to support 

the new A2e effort is the characterization and 
understanding of the inflow, wake and 
interaction of wind turbines.  This requires the 
collection of comprehensive data sets from 
scaled and full-scale operating wind turbines 
(testing), that will be used to validate new, high-
fidelity HPC codes. 

Resource Characterization ($0) 
• All activities will be conducted in the Resource 

Characterization and Technology RD&T 
subprogram. 

Resource Characterization (-$7,208,000) 
• All work has been moved to the Resource 

Characterization and Technology RD&T 
subprogram. 

Grid Optimization ($4,149,000) 
• Development of active power controls, advanced 

grid integration studies, and expanded 
understanding of power system flexibility to 
develop, validate, and/or support the adoption of 
advanced power system operations to aid in 
accommodating wind energy’s added variability 
through R&D and collaboration with industry, 
national laboratories, other Federal agencies and 
universities. 

Grid Optimization ($0) 
• All activities will be conducted in the Mitigate 

Market Barriers subprogram. 

Grid Optimization (-$4,149,000)  
• All work has been moved to the Mitigate Market 

Barriers subprogram. 

Addressing Market Barriers ($6,763,000) 
• Activities will focus on the completion of land-

based radar mitigation activities, the initiation of 
new focused research in land-based and offshore 
wind environmental issues, and launching 
regional resource centers. 

 

Addressing Market Barriers ($0) 
• All activities will be conducted in the Mitigate 

Market Barriers subprogram. 

Addressing Market Barriers (-$6,763,000) 
• All work has been moved to the Mitigate Market 

Barriers subprogram. 
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Wind Energy 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the 
Facilities and Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This 
practice is consistent with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor 
rate multiplier, thereby reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff 
expertise) by industry and academia.  This practice also makes site operating costs more transparent in order to 
facilitate cost control and planning.  In FY 2014, this practice resulted in a reduction in the Lab-wide direct labor 
multiplier of approximately 15 percent compared to FY 2013. The proposed FY 2015 budget continues this 
approach.  The site-wide facility support funds cover maintenance and engineering support; fire, emergency, and 
custodial services; general utilities; network infrastructure and licenses; environment, safety, and health support; 
and sustainability.  By moving these costs from laboratory overhead to direct funding, EERE accelerates technology 
transfer and mission impact by making it easier for companies and external researchers to access NREL capabilities 
and expertise.  
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site 
Operations, which includes: Management, Building Operations, Building & Grounds Maintenance, Fire & 
Emergency Response, Engineering & Construction support, Minor Construction projects, Electrical Safety Program, 
Utilities, and Facilities Planning Support; and activities within the Sustainability and Environmental Health and 
Safety (EHS) portfolios.  These activities and their costs are relatively fixed and only vary significantly based upon 
variations in commodities, construction activity, emergencies, weather patterns, etc.  They are considered to be 
the core functions for site operations, safety, environmental compliance, and sustainability at NREL.  In FY 2015, 
this funding will support more than 60 full time equivalents that manage and provide support for these core 
functions. It will also fund site-wide subcontracts such as janitorial services, refuse and recycling, and subcontracts 
for minor construction.  Additionally, this funding will support site-wide costs associated with maintaining NREL’s 
leadership position, such as: maintaining International Organization for Standardization (ISO), American 
Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, managing facilities to enable 
mission goals, improving sustainability, pollution prevention, waste minimization, improving energy efficiency, 
reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a 
more precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  
For each program, the contribution to direct funding for site-wide facility support is equivalent to the estimated 
contribution the program otherwise would have made through overhead charges. This method is based upon each 
program’s level of funding to NREL, adjusted to account for anomalies from capital expenditures and major 
subcontracts. 
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NREL Site-Wide Facility Support  

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support  
• Directly fund NREL site-wide facility support costs 

that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate. 

• Directly fund NREL site-wide facility support costs 
that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate.  

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs. The FY 2015 
value enables and directly equates to the 
program’s estimated savings gained from the 
reduced labor multiplier.  
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Wind Energy 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 

 
 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Onshore Wind- Cost of land-based wind energy (cents/kWh) 

Target 7.7 cents/kWh  7.2 cents/kWh 6.9 cents/kWh 

Result Met – 7.7 cents/kWh N/A N/A 

Endpoint Target 5.7 cents/kWh by 2020 
4.2 cents/kWh by 2030 
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Water Power 
 

Overview  
The mission of the Water Power program is to lead the Nation’s efforts in developing innovative water power technologies 
which can provide 80 percent of U.S. electricity needs from clean energy sources by 2035.  In FY 2015, the program will 
focus on leading-edge research, development, demonstration, and deployment (RDD&D) of innovative technologies that 
could generate cost-effective renewable electricity from a wide range of water power resources.  These efforts, in 
combination with a targeted set of activities that address non-technical market barriers, will accelerate widespread 
deployment of clean, affordable, reliable, and domestically manufactured water power technologies that promote energy 
security, economic growth, and environmental quality, while simultaneously growing global market opportunities for U.S. 
manufacturers.  
 
The program oversees near, mid, and long-term RDD&D efforts for both marine and hydrokinetic (MHK) and hydropower 
technologies.  Water power systems utilize the kinetic and/or potential energy of water to generate electricity.  MHK 
technologies capture the energy of waves and currents (e.g., tides or ocean current).  Hydropower technologies capture 
energy contained in the Nation’s vast network of reservoirs, rivers, streams, and water conveyance systems.  Additionally, 
the hydropower portfolio includes pumped storage systems proven to provide grid-scale energy storage and other valuable 
ancillary services.  Through a balanced portfolio approach, the program makes strategic investments in both the MHK and 
Hydropower subprograms, including transformational technology innovations that seek to maximize generation from water 
power resources and address key market deployment and environmental performance challenges.  Additionally, the 
program invests in high-risk, early-stage technologies that, due to market considerations, the private sector is unable to 
address on its own.  
 
Hydropower Technology 

• Hydropower has been providing reliable, flexible base load power generation in the U.S. for more than a century.  
With 78 Gigawatts (GW) of installed capacity, hydropower accounts for 7 percent on average of all U.S. annual 
electricity generation, and it is the Nation’s largest source of renewable electricity (representing 56 percent of all 
renewable energy generation in 2012).  Hydropower also provides many strategically valuable ancillary benefits 
that are uniquely suited to support further integration of other variable renewable energy technologies.  Yet, 
significant opportunities remain to significantly expand generation from this highly valuable resource.  Key 
opportunities include: 

 Existing Water Resources Infrastructure:  There is significant opportunity to cost-effectively improve performance and 
increase generation of existing hydropower facilities.  Previous DOE investments under the American Recovery and 
Reinvestment Act in this area led to significant improvements in generation—between 12 percent and 37 percent—as 
a result of modernized, more efficient equipment installed at these sites. 

 New Stream-Reach Development:  A recently completed study of more than 3 million stream-reaches in the U.S. shows 
that a tremendous opportunity exists for new hydropower development in stream segments that do not currently have 
hydroelectric facilities.  These new hydro development opportunities show a resource potential between 60-80 GW.  

 Pumped-Storage Hydropower (PSH):  Worldwide, PSH is a proven and successful grid-scale energy storage and grid 
reliability solution.  It is called upon to cost-effectively provide a wide range of ancillary benefits and facilitates the 
integration of other variable generation resources, and its flexibility enables large thermal generating sources to 
operate at optimum conditions.  Although there are 22 GW of installed capacity in the U.S. today, PSH has been slow to 
achieve wide-scale domestic acceptance and adoption.  Most U.S. PSH facilities were built during the 1960s-1980s, 
typically for balancing base-load nuclear generation, and the last U.S PSH plant was completed in 1995 (the 1,046 MW 
Rocky Mountain plant in GA).  As traditional PSH systems range in size from 1 GW – 2 GW, they face significant 
permitting, financing and environmental “footprint” challenges.  An innovative approach being considered is modular 
PSH (m-PSH) that could resolve these challenges.  In size ranges of 1-100 MW, closed-loop m-PSH systems could be 
more readily financed and realize broader acceptance with smaller reservoir requirements and/or by leveraging 
existing infrastructure, they could be cost effectively developed while still delivering the high value services of larger 
facilities. 

 Market Acceleration: The program works to design, develop, and test new ways of reducing adverse environmental and 
ecological impacts from hydropower which has slowed the development of new hydropower generation and 
improvements in operational flexibility.  
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Marine and Hydrokinetic Technology 
With more than 50 percent of the American population living within 50 miles of the Nation’s coasts, MHK technologies hold 
significant potential to supply electricity to consumers in coastal load centers, especially in areas with high hurdle rates.  A 
cost-effective MHK industry could provide a substantial amount of electricity for the Nation due in large part to its unique 
advantages which include close proximity to major coastal load centers, predictability and forecastability, and the ability to 
leverage solutions and lessons learned from more mature renewable industries, such as wind and solar.  Through significant 
investments in this new and innovative industry, the DOE has rapidly evolved from merely “partnering” with industry, to a 
position of strong leadership within the MHK sector over a very short period of time in areas in which the unique capacities 
of the Federal Government can play a high leverage role.  The program is committed to a three pronged effort that will 
allow the MHK sector to advance forward and achieve cost-competitiveness with local hurdle rates in major coastal load 
centers by 2030.  
• Technology Advancement and Demonstration:  Program investments will help ensure a comprehensive approach to 

next-generation technology development, support supply chain formation ahead of technology convergence, and drive 
industry innovation to achieve the program’s 2030 levelized cost of energy (LCOE) goals.  To support these objectives, 
the program will aim to demonstrate the technical readiness of U.S. MHK systems, drive innovation to develop next-
generation systems that are cost-competitive, and compress the design cycle for MHK technologies.  By supporting in-
water demonstrations, the program will have the opportunity to evaluate the entire process from inception to 
completion, validating construction, generation, and operating expenses, as well as building confidence for MHK 
devices in the investor community.  

• Advanced Design Tool Development:  Computational device design tools are an efficient and cost-effective means of 
comparing device designs in terms of power production, device reliability, and device survivability in extreme 
conditions.  Accurate, predictive design tools will allow developers to decrease costs if they can reduce the safety 
margins currently built into designs to account for uncertainties.  Availability of these codes in open source to both 
developers and the academic community eliminates the burdensome costs of using proprietary codes, spurs innovative 
device designs, and creates expertise within the user community. 

• Market Acceleration and Resource Characterization:  DOE has a unique ability to reduce MHK environmental barriers.  
Lack of scientific information and monitoring costs can drive environmental and regulatory expenses to 30-50 percent 
of total early-stage MHK project cost.  Program investments focus on addressing non-technical barriers to the 
development, deployment, and evaluation of these systems to reduce the cost and time for developers.  This includes 
undertaking research and developing tools to identify, mitigate, and prioritize environmental risks; providing data to 
accelerate permitting time frames and drive down costs; and engaging in ocean planning to ensure that MHK is 
considered in the Nation’s marine spatial plans.  

 
Highlights of the FY 2015 Budget Request  
Hydropower Technology ($31.5 million) 
• In FY 2015, DOE will undertake a bold new initiative, HydroNEXT, to greatly expand the renewable generation of clean 

hydropower in the U.S., with the goal of doubling hydropower generation by 2030.  Key components of HydroNEXT 
include:  
 HydroMax (Existing Assets): There is significant opportunity to cost-effectively improve performance and flexibility, 

and sustainably increase generation at existing hydropower facilities (50 percent of which are more than 50 years 
old).  Through research and development, DOE will work with manufacturers to identify necessary modifications 
and the associated investments/re-investments needed to maintain and improve our Nation’s existing hydropower 
fleet.   

 Low-Impact New Development (LIND) Technologies:  A new set of hydro technologies is needed to capture the 
wide range of low impact development opportunities that are currently available from new stream-reach 
development.  LIND technologies will be designed for high performance across a wide range of heads, and they will 
be packaged “drop in” modular systems to minimize capital costs and environmental impacts, and will seek to 
maximize design for manufacturing criteria to further reduce unit costs.   

 LIND Technology Environmental Performance Analysis and Testing Campaign:  Conducting high-level, predictive 
analyses of how new LIND technologies under development are likely to perform for key environmental issues like 
fish passage and water quality.   

 Regulatory Process Improvement: Develop critical tools and technologies to identify, prioritize and mitigate 
environmental and market risks by providing data to improve performance, accelerate permitting timeframes and 
drive down costs for all types of new hydropower development.  

 Additionally, the program will analyze the benefits and begin evaluating innovative modular PSH (m-PSH) system 
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designs that exhibit cost competitiveness with existing large-scale designs.  
 The program will continue to support collaborative interagency efforts through the existing memorandum of 

understanding (MOU) with the Army Corps of Engineers and Bureau of Reclamation to investigate a framework for 
reliability and cost impacts of operational changes and technology deployments, assess the impacts of climate 
change on Federal hydropower, and optimize water use at hydropower plants. 

Marine and Hydrokinetic Technology ($30.5 million) 

• Develop and validate open-source wave energy conversion (WEC) design tools for broad application by wave energy 
developers, especially burgeoning entrepreneurs that will benefit greatly from independently developed freeware.  The 
tools will be evaluated through a test plan on WEC designs in tank tests, integrating instrumentation and data 
acquisition systems to validate the performance and accuracy of the tools, which will be released to developers and the 
general public in FY16 to stimulate widespread investment and innovation in the sector.  

• The program will support applied research efforts geared towards advancing MHK technology.  These efforts include 
field studies and applied research in marine environments; integrating innovative component technologies designed 
specifically for the challenges of the marine environment into advanced MHK systems and demonstrating the viability 
of MHK systems at a pre-permitted site.   

• Support supply chain development and U.S. manufacturing competitiveness by supporting and demonstrating the 
comprehensive reengineering of innovative MHK system designs along “design for manufacturability” principles to 
reduce LCOE and increase production volume through economies of scale.  Pursuing activities to accelerate the pace of 
permitting and industry development by addressing environmental and ecological uncertainties related to MHK 
technologies.  In FY 2015, market acceleration activities include the direct monitoring of project environmental 
performance, laboratory research, and the continued development of environmental instrumentation to monitor 
devices.  

Additionally, the program seeks to support “off-roadmap” emerging technology approaches via its incubator activity for 
both MHK and Hydropower technologies.  This initiative is an annual funding mechanism to support the investigation of 
innovative solutions and potentially breakthrough approaches that can help accelerate meeting the overall goals of the 
program.  For FY 2015, incubator funding ($3.5 million) represents more than 5 percent of the program’s total budget.  

 
Figure 1: Example potential pathway for driving down MHK cost to levels competitive with local hurdle rates. 
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Water Power 
Funding ($K) 

 

 

FY 2013  
Current1 

FY 2014  
Enacted2 

FY 2014 
Current 

FY 2015  
Request 

FY 2015 vs  
FY 2014 
Enacted 

Water Power  
  

 
  Hydropower Technologies 19,231 17,290 17,290 31,500 +14,210 

Marine and Hydrokinetic Technologies 35,456 41,275 41,275 30,500 -10,775 
NREL Site-Wide Facility Support 0 0 0 500 +500 

Total, Water Power 54,687 58,565 58,565 62,500 +3,935 

SBIR/STTR: 
• FY 2013 Transferred: SBIR: $798,000; STTR: $103,000 
• FY 2014 Projected: SBIR: $640,000; STTR: $91,000 
• FY 2015 Request: SBIR: $1,102,000; STTR: $152,000 

1 Funding reflects the transfer of SBIR/STTR to the Program of Science. 
2 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $34,956.00. 
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Water Power 
Explanation of Major Changes ($K)  

 
FY 2015 vs. 

FY 2014  
Enacted 

  
Hydropower Technologies:  Additional funding is requested to support increased program efforts on existing and new hydropower under the 

HydroNEXT campaign which aims to double hydropower generation by 2030.  Integration and PSH efforts increase as efforts are launched for 
the design on modular pumped storage.  Environmental performance and permitting activities are increased in FY 2015 as several new efforts 
under HydroNEXT are launched to double hydropower by 2030. Additional funding would also support the program’s water quality 
improvement activities under the HydroNEXT initiative. 

+14,210 

  
Marine and Hydrokinetic Technologies:  Computational modeling and analysis activities increase as the subprogram shifts from  WEC modeling 

and tidal device field measurement work to validating open-source design tools.  Technology demonstration activities decrease as the 
program fully funds major demonstration efforts in FY 2014.  FY 2015 priorities shift to supporting scaled demonstrations at pre-permitted 
sites and an emphasis on integrating innovative component technologies into advanced system designs.  Testing infrastructure and 
instrumentation activities are completed in FY 2014 to develop and test wave and tidal sensors.  

 -10,775 

  
NREL Site-Wide Facility Support:  The delta is the result in a change in methodology used to allocate site-wide facility support contributions 

amongst programs. The FY 2015 value directly equates to the estimated savings gained from the reduced labor multiplier. +500 

Total, Water Power +3,935 
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Water Power 
Hydropower Technologies 

 
Description 
The global hydropower industry is currently focused on non-U.S., large-scale conventional hydropower projects.  DOE is 
focused on new opportunities needed to invigorate industry innovation, identify or enable opportunities; and solve unique 
hydropower challenges in the U.S., which include smaller projects (less than 50 MW). This includes actively engaging and 
collaborating with regulatory and permitting agencies to accelerate and reduce the cost of permitting new hydropower 
projects, and increase development of hydropower at existing Federal water resource infrastructure.  This strategy supports 
a goal of doubling the contribution of hydropower, an additional 300 terawatt hours, to the U.S. electricity system by 2030.  
With more than 2,500 U.S. companies supporting the Nation’s hydropower industry, doubling generation from hydropower 
will create a large and enduring economic benefit in the U.S. by revitalizing the domestic manufacturing and hydropower 
industry. 
 
Hydropower currently provides approximately 7 percent of the Nation’s electricity and produces 56percent of all renewable 
generation, with 78 GW of installed capacity.  In 2013, Congress passed two significant pieces of legislation that call 
attention to the near-term importance and opportunities of increased hydropower development in the U.S. 
The Hydropower Regulatory Efficiency Act (H.R. 267) and the Bureau of Reclamation Small Conduit Hydropower 
Development and Rural Jobs Act (H.R. 678), aim to improve conditions for domestic hydropower development by 
streamlining the Federal regulatory process for many types of hydropower development.3 
 
HydroNEXT ($20 million) 
In FY 2015, DOE will launch a new initiative that aims to more fully realize the full potential of hydropower in the U.S.  The 
initiative—HydroNEXT—will focus on accelerating the use of hydropower through program activities to lower the cost, 
improve the performance, and reduce the environmental impacts of hydropower.  In addition to new hydro development, 
HydroNEXT also aims to improve the flexibility of the existing hydropower fleet to provide ancillary services to the utility 
grid, as well as facilitate the deployment of advanced pumped storage technologies, thus enabling greater penetrations of 
other variable renewables. 
 
To increase hydropower generation in the U.S. in the near-term, the program is pursuing aggressive goals as part of the 
HydroNEXT initiative.  These efforts include the successful demonstration of high performance LIND hydro technologies in 
order to validate their technical, economic, and environmental performance in the field.  Additionally, the program will 
successfully demonstrate an environmentally enhanced, fish-friendly turbine for new hydro development (a technology 
that has been under development for more than 10 years).  HydroNEXT investments will leverage additional private capital 
to validate these innovative technologies that will enable the sustainable development of new hydropower opportunities in 
the U.S.  
 
DOE can demonstrate an instrumental leadership role by making investments in innovative technologies that seek to 
capture new development opportunities, facilitating information sharing and collaboration amongst key stakeholders and 
asset managers to improve the performance of existing hydropower assets, and supporting the implementation of 
innovative approaches that can accelerate licensing for minimal impact projects with commensurate process cost 
reductions to developers.   In support of these objectives, the HydroNEXT initiative will include the following elements: 
 
FOA for Low-Impact New Development (LIND) Hydro Technologies ($8 million):  Currently, new development of 
hydropower is limited by two key factors: (1) economics driven by high civil costs of construction, and (2) lengthy permitting 
processes as environmental impacts are evaluated.  To address these barriers, HydroNEXT will support technologies that 
reduce high capital costs and improve environmental performance of hydropower. The initiative’s most significant 
investment of will be aimed at spurring the development of LIND Hydro technologies through a cost-shared FOA for LIND 
Hydro technology development and demonstration.  A variety of low impact technologies will need to be developed to 
capture the wide range of heads (between 5 and 200 feet) associated with this opportunity.  Modular “drop in” systems 

3 Specifically, H.R.267 increases the small hydro exemption from 5 MW to 10 MW; removes conduit projects under 5 MW from Federal Energy Regulatory 
Commission (FERC) jurisdiction; increases conduit exemptions to 40 MW for all projects; provides FERC the ability to extend preliminary permits; and 
requires FERC examine a two-year licensing process for non-powered dams and closed-loop pumped-storage projects.  H.R. 678 authorizes small 
hydroelectric development at existing Bureau of Reclamation-owned canals, pipelines, aqueducts, and other manmade waterways.   
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capture the wide range of heads (between 5 and 200 feet) associated with this opportunity.  Modular “drop in” systems 
that minimize civil works and maximize ease of manufacture will be critical design parameters.   Collaboration with the U.S. 
Army Corps of Engineers and Bureau of Reclamation could serve to identify and prioritize Federal water resource sites 
suitable for these new technologies, if such access will not lead to competing uses of water resources.  These investments 
will simultaneously strengthen the position of U.S. industry to capture burgeoning international hydro development 
opportunities in this market space as well.    
 
HydroMax ($6 million):  There is significant opportunity to cost‐effectively improve performance and flexibility, and increase 
generation of existing hydropower assets.  Current studies show that performance improvements of up to 20 percent can 
be cost‐effectively achieved.  In addition to increased generation, these existing assets also provide valuable ancillary 
benefits and can play a key role in enabling the greater penetration of other variable renewables.  However, 50 percent of 
these hydro power assets are more than 50 years old, and reinvestment by owners and operators is needed to ensure their 
continued reliable and safe operation in a sustainable manner.  In FY 2015, this initiative will identify and prioritize 
necessary improvements needed to improve our Nation’s existing hydropower fleet.  A key element will be conducting 
research and development on environmentally enhanced turbines.  The results of these studies stimulate competitive 
interests in improving the state of technology at existing hydroelectric facilities and lay the groundwork for future 
investments.  

LIND Technology Environmental Performance Analysis and Testing ($5 million):  The program has invested in the 
development and demonstration of several new types of low‐head hydropower technologies that are appropriate for 
deployment at new low‐impact sites.  Resource studies released by DOE in FY 2014 demonstrate that these new stream 
reaches offer the largest contribution of new hydropower opportunities.  Conducting high‐level, predictive analyses of how 
these technologies are likely to perform for key environmental issues like fish passage and water quality, potentially 
followed by environmental performance testing could help to proactively provide objective data that would ease the 
permitting processes for future deployments of these technologies at projects with environmental performance 
requirements.  Through HydroNEXT, the program will begin “LIND Technology Environmental Performance Analysis and 
Testing” to assess current technology designs and inform future design requirements. 

Regulatory Process Improvement ($1 million): The hydropower regulatory process involves many participants and while the 
system strives to promote development and protect important environmental values, it contains redundancies and 
inefficiencies that slow or even halt deployment of clean, renewable hydropower, even at existing water resource 
infrastructure.  Better understanding of these barriers, and effective regulatory and stakeholder engagement will help 
preserve and expand the Nation’s hydropower resources.  The program will develop critical tools and technologies to 
identify, prioritize and mitigate environmental and market risks by providing data to improve performance, accelerate 
permitting timeframes and drive down costs for all types of new hydropower development.  A specific action in this regard 
is participation in the development of the "Renewable Energy Application Toolkit/Permitting Tool."  This tool will aim to 
reduce permitting barriers and increase efficiency and transparency for Federal permitting processes.  The program will also 
provide leadership in examining of current policies that affect hydro development, spur the development of innovative 
approaches that can accelerate licensing for minimal impact projects, and leverage/support MOU partnerships to facilitate 
hydropower development on Federal facilities.  The continued operation of the Nation’s existing hydropower asset base 
must also be taken into consideration, so improvements for relicensing are also essential, and will be a key element of this 
effort. 
 
Modular Pumped Storage Hydropower ($4 million) 
Pumped storage (PSH) is a proven, economical means of storing energy, it provides valuable ancillary benefits that ensure 
grid reliability, and it supports increased penetration of other variable renewables.  In size ranges of 1‐100 MW, m‐PSH 
could potentially solve many of the deployment issues associated with its GW‐scale counterparts.  With its smaller scale, m‐
PSH could be more readily financed and realize broader acceptance, and it could be cost‐effectively developed while still 
delivering the high‐value services of larger facilities.  Building on the Modular Pumped Storage Feasibility Study conducted 
in FY 2014, the program will begin developing innovative m‐PSH system designs that exhibit cost‐competitiveness with 
existing large‐scale system designs.  Assessments of available existing water resource infrastructure and various 
topographical criteria will lead to a set of preferred operational parameters.  Based on the operational criteria, combined 
with a focus on modularity, design criteria for appropriately sized m‐PSH systems will be developed in FY 2015. 
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Tools and Technologies for Environmental Performance ($4 million) 
Key activities addressing hydropower’s market barriers will include new research that can improve the environmental 
performance of both existing and potential new hydropower facilities.  The subprogram is working with its Federal partners 
including Bureau of Reclamation, Army Corps of Engineers, Fish and Wildlife Service, and others to improve operational 
modeling tools to characterize water quality, and is working with manufacturers to utilize biological design criteria in the 
production of their generating units.  The subprogram will invest in activities focused on improving the computational 
simulation of water‐quality issues and associated measurement infrastructure to enhance hydropower systems 
optimization and operation—increasing energy generation, system flexibility, and environmental benefits.  The subprogram 
will also monitor and document the environmental performance of new technologies to validate effectiveness and spur 
new development.  Finally, the subprogram will aggregate and disseminate all information learned in these activities into an 
annual Hydropower Market Report to provide an analysis product of the status of the hydropower industry with respect to 
cost, production, development and regulatory change.  The results will allow the subprogram to proactively identify trends 
and optimize its investments to maximize impact on the hydropower industry. 
 
Clean Energy Manufacturing Initiative ($2 million) 
The program supports EERE’s CEMI effort to reduce both manufacturing and structural costs for these components; the 
program will invest in EERE’s manufacturing initiative to develop advanced material hydropower components that reduce 
both manufacturing and structural costs.  These innovations can dramatically reduce LCOE for a variety of sites around the 
country and enable cost‐competitive hydropower generation.   
 
Incubator Program ($1.5 million) 
Additionally, the program supports EERE’s Incubator effort to support off‐roadmap transformational new energy 
technologies into the EERE portfolio, dramatically increasing the rate of technology innovation in the hydropower industry. 
 

Pages 162



Hydropower Technologies 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Hydropower Technologies  
• Standardize unit designs, develop advanced 

electrical conversion technologies for high 
efficiencies, and reduce the footprint and cost of 
new hydropower development through targeted 
civil structure R&D. 

• Launch CEMI for composite turbine development.  
• Explore feasibility and economics of modular 

pumped storage designs.  
• Evaluate the future impacts of water availability 

and water use changes on the existing 
hydropower fleet to provide essential 
information for long-term water and power 
infrastructure planning. 

• Initiate HydroNEXT to focus on accelerating the 
use of hydropower through program activities to 
lower the cost, improve the performance, and 
reduce the environmental impacts of 
hydropower.  

• Launch effort to develop innovative m-PSH 
technology concepts.  

• Continue modeling and analysis of hydro/PSH 
flexibility and its ability to facilitate integration of 
other variable renewables. 

• Continue development of tools and technologies 
that monitor environmental performance, inform 
stakeholders, and supports accelerated 
permitting.   

• Support CEMI effort is continued for the research 
and advancement of innovative manufacturing 
processes that can be used to develop 
lightweight materials for hydropower turbines to 
drive down LCOE from reduced equipment and 
powerhouse costs.  

• Incubator activities that will enable introduction 
of off roadmap transformational new energy 
technologies into the EERE portfolio, dramatically 
increasing the rate of technology innovation.  

 

• Efforts focused on existing and new hydropower 
increase from FY 2014 as the program launches 
the new initiatives under the HydroNEXT 
campaign which aims to double hydropower 
generation by 2030.  

• Integration and PSH efforts increase as efforts 
transition from the design to the development of 
modular pumped storage.   

• Environmental performance and permitting 
activities are increased in FY 2015 as several new 
efforts under HydroNEXT are launched to double 
hydropower by 2030. Additional efforts are 
focused on water quality improvements increases 
as several new efforts focused on are launched 
under the HydroNEXT campaign. 
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Water Power 
Marine and Hydrokinetic Technologies  

Description 
Marine and Hydrokinetic Technology (MHK): DOE plays a critical role in MHK technologies because of their nascent stage of 
development, which is similar to that of wind and solar technologies 20 years ago.  Without strong DOE involvement and 
leadership, the domestic water power industry will not progress at the pace needed to reach its full potential as part of a 
diverse U.S. energy portfolio.  
 
The objective of the MHK subprogram is to compress technology development timelines with the goal of reducing the LCOE 
for MHK devices to local coastal hurdle rates of $0.12-$0.15 per kilowatt-hour (kWh) by 2030 (see Figure 1 for an example 
of a potential pathway for driving down MHK LCOE (wave) from a reported cost of $0.61-$0.77 cents today).  The program 
will accomplish this through a series of core activities, including the following: 
• Establishing baseline costs and transparently identifying LCOE reduction pathways and opportunities;  
• Working with industry to reduce the cost of MHK technologies to $0.12-$0.15 per kWh by 2030 through investments in 

a portfolio of technologies aimed at improving MHK system extraction efficiency, reliability, survivability, 
manufacturability, and serviceability; 

• Quantifying cost and time associated with permitting and environmental monitoring with the intention of establishing 
metrics for Programmatic effectiveness in reducing these barriers; and 

• Addressing environmental uncertainties to ensure efficient and responsible development. 
 
MHK Technologies include devices that harness energy from waves and currents - e.g., tides.  DOE completed assessments 
of U.S. wave, tidal, ocean-thermal, and river in-stream hydrokinetic energy resources in 2012.  Based on quantitative 
estimates of resource and deployment potential, the subprogram will place priority focus on technology development for 
wave energy devices, yet will also continue to support key tidal and current energy developments, as well as the reduction 
of deployment barriers through market acceleration activities. 
 
The MHK subprogram aims to achieve cost-competitiveness at local coastal hurdle rates, which is approximately $0.12–
$0.15 per kWh by 2030.  To accomplish this, in-water MHK demonstrations are required to gather baseline performance 
data, gain operational experience, and identify key cost drivers of leading device designs.  
 
Validate Open Source Advanced Design Tools ($6.0 million) 
As devices are tested and performance data is generated, the subprogram will continue to compile, analyze, and 
disseminate information to accurately characterize and evaluate the performance of MHK technologies.  This activity will 
support continued efforts to develop and validate open source advanced design tools.  In addition, this effort includes a 
field measurement campaign to collect the most comprehensive set of performance data for an MHK turbine operating in 
the open water.  Accordingly, data gathered as part of this project will enable DOE National Laboratory researchers to 
validate and improve the accuracy of their numerical modeling tools.  The subprogram will provide industry with freely 
available datasets to allow for the simulation of device array designs and array impacts on marine surroundings.  
 
MHK Research and Design ($12.5 million) 
The program will advance system designs of marine energy conversion devices through applied research and development 
efforts.   
• In FY 2015, the program will continue to perform applied research.  Research will target the application of innovative 

corrosion resistant materials, such as composites, non-toxic coatings and non-destructive inspection that will double 
intervals between major device rehabs, thus significantly reducing O&M costs and extending device lifetime. 
Additionally, the program will support efforts in advanced controls research, structural loads measurement and 
analysis, field studies, and applied research in marine environments.   

• The program aims to integrate innovative component technologies into advanced system designs. This effort will drive 
to realize the impact of integration of these new innovative component technologies to deliver better performance and 
reliability to full scale MHK systems.  Developers today continue to rely on commercial off-the-shelf components for 
their designs.  These components are often not purpose-designed products capable of performing within the operating 
ranges and under the harsh marine conditions/environments specific to MHK devices and systems.  Successfully proven 
component technologies from prior program funding opportunities, once integrated, will drive the costs down for 
multiple energy conversion system solutions.  Expected component technology improvements include advanced 
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controls to tune devices to extract the maximum energy from each sea state, compact high-torque low-speed 
generator technologies, and corrosion and biofouling resistant materials and coatings.   

• The program also aims to demonstrate the viability of MHK systems at pre-permitted site(s) – that is, sites for which 
FERC licenses and environmental assessments have already been secured. Focusing on competitively selected 
companies with devices ready for testing at a pre-permitted open-water location, the program will facilitate data 
acquisition to serve standards development, numerical tool validation, and device certification.  Data collected around 
the device including resource characterization and any environmental measurements will be made publicly available, 
and opportunities to collect and share non-proprietary, pre-commercial performance data will also be sought.  The 
benefit to industry in this effort is substantiated performance and cost metrics to increase private investors’ confidence 
in the techno-economic viability, in addition to identification of further cost savings related to design innovations and 
the development of installation techniques and procedures. 
 

Monitoring Technology Testing and Research ($5 million) 
The subprogram will also pursue activities that address key environmental and ecological uncertainties as they arise within 
the rapidly developing industry.  Investments will focus on research to evaluate the environmental impacts of MHK 
technologies, including direct monitoring of project environmental performance, laboratory research, and the continued 
development of cost-effective instrumentation to monitor devices.   This work coupled with opportunities for testing and 
demonstrating new instrumentation in the open water – including at existing sites and test facilities that DOE has helped to 
develop – will help inform design improvements that minimize environmental impact and will help accelerate the pace of 
permitting and development for the industry. 
 
Clean Energy Manufacturing Initiative ($2 million) 
Additional R&D under DOE’s Clean Energy Manufacturing Initiative (CEMI) will leverage advanced manufacturing principals 
to lightweight MHK devices—reducing installation and manufacturing costs and increasing survivability.  The subprogram 
will invest in activities that include the re-engineering of innovative MHK system designs along “design for 
manufacturability” principles to reduce LCOE and increase production volume through economies of scale.  Activities will 
also focus on the testing and application of high-strength, light-weight materials, such as composites, to the design of MHK 
systems—further reducing installation and operations and maintenance costs through reduced weight and resistance to 
corrosion.   
 
Incubator Program ($2 million) 
The program supports EERE’s Incubator effort to support off-roadmap transformational new energy technologies into the 
EERE portfolio, dramatically increasing the rate of technology innovation in the MHK industry.  
 
Tidal Energy Demonstration Project ($3 million) 
In FY 2015, the program will fund nearly half of the remaining  mortgage from the MHK Technology Readiness 
Advancement Initiative Funding Opportunity Announcement (FOA) for a grid-connected tidal energy demonstration project.  
The primary purpose of the project is to gather data to advance the viability of commercial tidal energy generation from a 
technical, economic, social, and environmental standpoint. 
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Marine and Hydrokinetic Technologies 
Activities and Explanation of Changes  

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   

Marine and Hydrokinetic Technologies  
• Initiate the “Wave Energy Converter (WEC) Prize” 

competition to develop breakthrough wave 
energy technology.  

• Support MHK demonstrations at the pre-
permitted Navy Wave Energy Test Site to identify 
wave energy conversion designs that will be cost 
competitive at local hurdle prices without 
subsidies.  

• Continue to support meritorious and competitive 
selections from the Systems Performance and 
Advancement Initiative to advance the technical 
maturity of MHK projects.  

• Develop advanced marine monitoring 
technologies to lower the cost of licensing 
compliance and allow access to sensitive (but 
high-resource) sites.   

• Conduct RD&D toward innovative technologies 
and to improve the reliability and technology 
readiness of MHK. 

 
  

• Continue efforts to validate open-source 
advanced design tools.  The subprogram will 
provide industry with freely available data 
sets/codes to allow for the simulation of device 
array designs and array impacts on marine 
surroundings. Advance system designs of MHK 
devices for test, evaluation, and comparison 
through applied research efforts.  

• Support tidal projects awarded under the MHK 
Technology Readiness Advancement Initiative 
FOA.   

• Establish a manufacturing competitiveness 
initiative to leverage advanced manufacturing 
principals and lightweight MHK devices—
reducing installation and manufacturing costs 
and increasing survivability.   

• Support the EERE Incubator effort to support 
“off-roadmap” emerging technology approaches.   

• Develop monitoring technology, conduct 
research that addresses key environmental 
uncertainties and develop strategic information-
sharing partnerships.   

• Computational modeling and analysis activities 
increase as the subprogram shifts from the WEC 
modeling and tidal device field measurement 
campaign to validating open-source design tools.   

• Technology demonstration activities decrease as 
the program fully funds major demonstration 
efforts in FY 2014.  FY 2015 priorities shift to 
supporting scaled demonstrations at pre-
permitted sites and an emphasis on integrating 
innovative component technologies into 
advanced system designs.   

• Testing infrastructure and instrumentation 
activities are completed in FY 2014 to develop 
and test wave and tidal sensors.  
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Water Power 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to significantly reduce NREL’s labor rate multiplier, 
thereby reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry 
and academia.  This practice also makes site operating costs more transparent to facilitate cost control, as well as to identify 
and to plan for future facility and infrastructure investments.  In FY 2014, this practice resulted in a reduction in the Lab-
wide direct labor multiplier of approximately 15 percent compared to FY 2013.  Within the proposed FY 2015 budget, 
NREL’s direct labor rate multiplier will remain competitive on this basis by directly funding site-wide facility support.  The 
site-wide facility support funds cover maintenance and engineering support; fire, emergency, and custodial services; 
general utilities; network infrastructure and licenses; environment, safety, and health support; and sustainability.  By 
moving these costs from laboratory overhead to direct funding, EERE is able accelerate its impact by making it easier for its 
stakeholders to access NREL capabilities. 
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: management, building operations, building & grounds maintenance, fire & emergency response, 
engineering & construction support, minor construction projects, electrical safety program, utilities, and facilities planning 
support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These activities and 
their costs are relatively fixed and only vary significantly based upon variations in commodities, construction activity, 
emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for the Site Operations, Sustainability, and Environment, Health, and Safety. 
It will also fund site-wide subcontracts such as janitorial services, refuse and recycling, and subcontracts for minor 
construction.  Additionally, this funding will support site-wide costs associated with maintaining NREL’s leadership position, 
such as: maintaining International Organization for Standardization (ISO), American Association for Laboratory 
Accreditation (A2LA), and other lab-wide accreditations, managing facilities to enable mission goals, improving 
sustainability, pollution prevention, waste minimization, improve energy efficiency, reduce water use, and maintain an 
effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding site-wide facility is equivalent to the estimated contribution the programs 
would have made through overhead charges. This method is based upon each program’s level of funding to NREL, adjusted 
to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support  
• No funding requested in FY 2014. 
 

• Fund NREL site-wide facility support costs that 
are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate.  

 

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs. The FY 2015 
value directly equates to the estimated savings 
gained from the reduced labor multiplier.  

 

Page 168



Water Power 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 
 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Marine & Hydrokinetic (MHK) - Demonstrate component improvements that will allow increase in wave energy conversion system power-to-
weight ratio (PWR) of 50 percent (baseline for wave is 0.25kW/ton)  
 
2014: Reduce the cost of energy from Marine & Hydrokinetic technologies (cents/kWh) 
 
2011 - 2013: Test marine and hydrokinetic devices and components to determine baseline cost, performance, and reliability. (all targets 
cumulative) 

Target 10 MHK devices tested  $0.60/kWh 50% increase in power-to-weight ratio 

Result Met – 10 MHK devices tested. N/A N/A 

Endpoint Target Competitive with local coastal hurdle rates by 2030.  
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Geothermal Technologies 
 
Overview  
Geothermal energy—a relatively untapped domestic energy resource from the heat of the earth—represents a clean and 
nearly inexhaustible energy source.  The current U.S. installed capacity is 3.4 GW, with vast additional potential: a mean 
estimated 30 GW of new undiscovered hydrothermal resources and 100+ GW of Enhanced Geothermal Systems (EGS).  The 
mission of the Geothermal Technologies program is to accelerate the deployment of domestic electricity generation from 
geothermal resources by investing in transformative research, development and demonstration-scale projects that will 
catalyze commercial adoption.  Successful efforts will promote a stronger, more productive economy; provide valuable, 
stable, and secure renewable energy to power the U.S.; and support a cleaner environment.   
 
To achieve these benefits, the program’s technology portfolio prioritizes two closely related geothermal categories, 
balancing near-term growth with long-term sector transformation: hydrothermal and EGS.1  New exploration technologies 
and tools can reduce the near-term cost and risk of developing undiscovered hydrothermal systems, as well as EGS located 
in or near existing hydrothermal fields.  These technologies will also advance the development of greenfield EGS in the long-
term.2  Additionally, the investments in co-produced resources and systems analysis identify opportunities for reducing 
deployment costs (e.g., developing revenue streams from geothermal brines, streamlining regulatory processes).   
 
The geothermal industry operates in a challenging subsurface environment with unique technical and operational 
challenges.  Foremost among those challenges is that the resource is “out of sight” at a depth of approximately 2 to 5 
kilometers, in hard, abrasive rock formations at elevated temperatures and pressures well beyond those typically 
encountered in oil, gas, or other subsurface operations.  Further, market adoption is a critical issue for the geothermal 
sector, given its small size and traditionally risk-averse nature.  Consequently, DOE involvement in applied research provides 
the geothermal community with critical access to cutting-edge technologies research that expands potential for domestic 
geothermal energy production in new regions.   
 
Early DOE and government investments helped catalyze the oil and gas sector in making dramatic breakthroughs in 
stimulating and fracturing shales, which has led to the U.S. natural gas revolution.  The program sees a similar opportunity 
for the geothermal sector to leverage targeted government investment into innovative technologies for accessing new 
subsurface environments, and dramatically advancing geothermal energy as a broad-based, domestic renewable energy 
source.   
 
Highlights of the FY 2015 Budget Request 
Geothermal Technologies will launch the following major focus areas in FY 2015: 
• The initial site characterization of the Frontier Observatory for Research in Geothermal Energy (FORGE), a DOE-

managed, industry/stakeholder-operated site dedicated to creating a commercial pathway to EGS.  In FY 2014, the 
program issued the funding opportunity announcement (FOA) that culminates in a competitive downselect of potential 
FORGE sites with associated project operator and partners.   

• Research, development, and demonstration (RD&D) activities to more aggressively transfer select oil and gas 
exploration, drilling, and well-completion technologies to the geothermal industry and modify them for geothermal 
subsurface environments, as well as further refinement of geophysical and geochemical technologies and 
methodologies—both will advance our ability to identify and access undiscovered hydrothermal resources.   

• Acceleration of “play fairway” analyses, which is an assessment of exploration risk and the probability of finding new 
resources on a regional scale, through the analysis and integration of diverse datasets.  The objective is to 
quantitatively identify the most prospective areas for new geothermal exploration and development.  Play fairway 
mapping leverages and modifies practices from traditional oil and gas analysis, and will be a first-of-its-kind endeavor 
for geothermal mapping in both the U.S. and internationally.  The resulting maps and studies will reduce overall 
exploration costs and increase geothermal development by providing more targeted exploration and drilling 

1 Hydrothermal resources are found where there is sufficient temperature, permeability, and fluid in the subsurface such that fluids can flow naturally at 
economic rates for power generation.  EGS reservoirs require rock stimulation and fluid injection to allow commercial-scale fluid flow.  The Hydrothermal 
subprogram encompasses innovative exploration technologies, low-temperature resources, co-produced resources (i.e., concurrent with oil and gas or 
material extraction from geothermal brines), direct use and both identified and undiscovered conventional hydrothermal resources. 
2 A greenfield site is where no previous geothermal development has occurred. 
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opportunities, leading to a more accurate assessment of exploration risk in a region and reducing finding-and-
development costs. 

• Feasibility studies of low-temperature deep-well geothermal systems coupled with advanced direct use applications, 
and cascaded surface technologies whose applications extend the reach of geothermal beyond the western U.S. 

• A Geothermal Incubator activity to support “off-roadmap” new approaches that are not currently well represented 
within the research and development (R&D) portfolio and Multi-Year Program Plan (MYPP).  This activity is meant to 
facilitate new technologies and approaches into the portfolio.  Proposed funding for this effort is 5 percent of the 
program’s overall budget request.   

 
Additionally, in FY 2015, the program will strengthen subsurface R&D collaboration with offices across DOE—including the 
Office of Fossil Energy, the Office of Nuclear Energy, the Office of Science, and the Office of Environmental Management—
on crosscutting geology and engineering initiatives related to common technical challenges underlying geothermal reservoir 
development, waste storage, and CO2 sequestration.  Key subsurface challenges that are common to our R&D programs are: 
1) efficiently and accurately discovering, characterizing, and predicting the location of target subsurface geologic 
environments and quantitatively inferring their evolution under future engineered conditions; 2) safely and cost-effectively 
accessing the subsurface through drilling or mining with properly managed reservoir integrity; 3) engineering or 
constructing the desired subsurface conditions in challenging high-pressure/high-temperature environments; 4) 
maintaining these conditions over multi-decadal or longer time frames; and 5) monitoring the subsurface, which includes 
improving observational methods and advancing understanding of the microscopic basis of macroscopic complexity 
throughout system lifetimes. 
 
The goal of the Geothermal Technologies program is to make geothermal energy a fully competitive and widely available 
component of the national energy mix.  Subprogram objectives include technology development that will drive industry 
deployment of a targeted 30 GW of new undiscovered hydrothermal resources (nearly 10 times the current level of 
geothermal power deployment) and 100+ GW of EGS.  The pathway for achieving these objectives includes developing new 
exploration tools and techniques to lower the upfront risk of geothermal resource exploration, reducing the levelized cost 
of electricity (LCOE) of newly developed geothermal systems—including EGS—from current costs of 22.4 cents/kWh to 6 
cents/kWh (market prices) by 2030 (see Figures 1 and 2), conducting RD&D on technologies to harness available lower 
temperature resources more effectively, and developing improved methods to create new EGS reservoirs.  
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Figure 1: Cost reduction cascade of levelized cost of electricity for newly developed geothermal systems.3  

 
 

 
Figure 2: Resource potential (GW) and current modeled levelized cost of electricity, by geothermal resource category.

3 Modeled with Geothermal Electricity Technology Evaluation Model. 
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Geothermal Technologies 
Funding ($K) 

      

 

FY 2013 
Current4 

FY 2014 
Enacted5 

FY 2014  
Current 

FY 2015 
Request 

FY 2015 vs. 
FY 2014  
Enacted  

Geothermal Technologies   
  

 
  Enhanced Geothermal Systems  20,103 27,084 27,084 33,500 +6,416 

Hydrothermal  8,092 10,285 10,285 17,500 +7,215 
Low Temperature and Coproduced Resources  2,942 4,708  4,708 6,000 +1,292 
Systems Analysis 3,888 3,698 3,698 4,000 +302 
NREL Site-Wide Facility Support 0 0 0 500 +500 

Total, Geothermal Technologies 35,025  45,775 45,775 61,500  +15,725  
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $687,000; STTR: $89,000 
• FY 2014 Projected: SBIR: $851,000; STTR: $122,000 
• FY 2015 Request: SBIR: $696,000; STTR: $96,000 

 

4 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
5 FY 2014 Enacted funding reflects the foreign contractor travel rescission of $27,322. 
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Geothermal Technologies 
Explanation of Major Changes ($K) 

 FY 2015 vs. 
FY 2014 
Enacted 

  
Enhanced Geothermal Systems:  The increased funding reflects a critical step in the FORGE initiative: site characterization, which allows the 
selected awardee(s) to initiate robust geological and geophysical characterization of the proposed site and to complete all NEPA activities including 
the required Environmental Information Volume.  Activities will also include the initial planning for R&D technology testing and evaluation at 
FORGE.   

+6,416 

  
Hydrothermal:  This increased funding reflects the launch of the Geothermal Incubator activity and the Subsurface crosscut.  Incubator funding will 
provide early-stage assistance to help industries cross technological barriers to commercialization with potentially high-impact “off-roadmap” new 
technologies associated with overall cost and risk reduction of developing geothermal power, or technologies associated with thermal energy 
generation such as low-temp/desalination, or advanced direct use.  The Subsurface crosscut effort will promote enhanced collaboration on 
subsurface technology and engineering R&D across DOE subsurface programsto ensure effective technical leveraging, find synergies, and avoid 
unproductive overlap or duplication of effort.  The Geothermal Technologies program’scontributions in FY 2015 will target Subsurface crosscut 
roadmapping and R&D, including subsurface characterization and initial development for an in-field geothermal reservoir stimulation protocol that 
can accelerate the addition of 10s-100s MW of new geothermal capacity at existing hydrothermal sites. 

+7,215 

  
Low Temperature and Coproduced Resources: This increased funding reflects an expanded Low Temperature subprogram to include 
advancements in co-produced Strategic Materials as well as additional funding for advanced direct use, cascaded surface technologies whose 
applications extend the reach of geothermal beyond the western U.S.  Specifically, FY 2015 funding will support a follow-on Strategic Materials 
funding opportunity that leverages successful feasibility projects funded in FY 2014.  It also includes funding for innovative direct use R&D focused 
on the thermal component of geothermal resources in new areas beyond more traditional geothermal regions.   

+1,292 

  
Systems Analysis: Minimal change in funding is requested to reflect the subprogram’s continued focus on analysis and tools that help to reduce 
barriers to “speed and scale” adoption of geothermal in the U.S. and validate technical progress across the geothermal sector. +302 

  
NREL Site-Wide Facility Support:   The delta is the result in a change in methodology used to allocate site-wide facility support contributions 
amongst programs.  The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced labor multiplier. +500 

  
Total, Geothermal Technologies  +15,725 
 
 

Page 175



Geothermal Technologies 
Enhanced Geothermal Systems 

 
Description 
Enhanced Geothermal Systems (EGS) are engineered reservoirs, created where there is hot rock but little to no natural 
permeability or fluid saturation present in the subsurface.  In an EGS project, fluid is injected into the subsurface at low 
pressures under a safe, controlled, and well-engineered stimulation process, causing pre-existing fractures or weaknesses in 
the rock fabric to open.  Low pressure is utilized to impose a shear stress on the fracture planes, which results in increased 
permeability and allows fluid to circulate throughout the rock.  This fluid then transports heat to the surface where 
electricity can be generated.  In the long term, EGS success would potentially enable the utilization of an enormous, 
geographically diverse energy resource on the order of 100+ GW.   
 
Operational data and research experience to date indicate that overcoming the challenges in EGS technology development 
requires a broad-based, multidisciplinary approach.  Critical to advancing EGS (and other subsurface energy related sectors) 
are technologies that facilitate characterization of local stress, chemical constituents, and fluid and thermal pathways 
evolution through time.  Economic access to the subsurface thermal resource, while ensuring wellbore integrity over multi-
decadal timeframes, is another challenge.  A final overarching hurdle is sustainable operation, which involves achieving 
sufficient productivity for commercial EGS power generation without excessive pressure build up or localization and 
decrease of flow, and will require improved understanding of multi-decadal reservoir evolution.   
 
Key recent accomplishments in the EGS subprogram include the following: 
• In FY 2013, DOE supported the first sustained enhanced geothermal system (EGS) demonstration success in the U.S. at 

The Geysers.  Following a year-long stimulation along the outer edges of an operating geothermal field, this EGS 
demonstration project in northern California successfully accessed a new and distinct reservoir in a very low-
permeability, high-temperature region, yielding a clearly demonstrated commercial-strength 5 MW resource.   

• Also in FY 2013, the Desert Peak project in Nevada completed an 8-month, multi-stage stimulation of an existing yet 
underperforming well, making it the first grid-connected EGS project in America to generate commercial electricity by 
providing an additional 1.7 MW at the existing well-field.  

• In FY 2014, the Raft River EGS demonstration project in Idaho will complete two phases of thermal stimulation that 
commenced in FY 2013, and will complete a large injection volume hydraulic stimulation of an existing sub-commercial 
well.  Multiple phases of thermal stimulation have created near wellbore tensile fractures that will connect to the 
existing geothermal reservoir during hydraulic stimulation.  Through this combination of wellbore thermal conditioning 
and hydraulic stimulation, this currently sub-commercial is targeted to become a commercial production/injection well.  

• In FY 2014, first-of-a-kind, high temperature (575°F), U.S. made, logging and wellbore pumping systems will be 
deployment-ready.  Technologies include a Geothermal Ultrasonic Fracture Imager, electronic submersible pump, and 
downhole orientation module, representing best-in-class temperature rated systems.  

 
To address critical challenges to EGS development, in FY 2015 the EGS subprogram will pursue the development of 
innovative technology solutions via two complementary technical pathways:  tightly directed strategic R&D, which may 
include competitively awards for R&D at industry-run EGS demonstration projects; and a Frontier Observatory for Research 
in Geothermal Energy (FORGE).  FORGE is a dedicated EGS field lab site where novel technologies and techniques can be 
tested, with a central focus on EGS optimization and validation.  FORGE is a critical step toward creating a commercial 
pathway to EGS; it will promote transformative and high-risk science and engineering that the private sector is not 
financially or operationally equipped to undertake.  The program envisions FORGE as a collaborative and inclusive effort 
among all forms of geothermal and subsurface stakeholders; participation and contribution from industry, National 
Laboratories, and academia will be integral to its success.   
 
Testing of new technologies and methodologies in the deep rock environment accessed at FORGE will allow the geothermal 
sector to gain a fundamental understanding of the key mechanisms controlling coupled thermo-mechanical-chemical-
hydrologic processes at depth.  For the geothermal industry, critical knowledge of initiating and sustaining fracture 
networks in low permeability rock formations will inform the design and testing of a methodology for reproducing large-
scale, economically sustainable heat exchange systems.  A critical part of creating a repeatable development methodology 
involves the consideration of various well configurations to determine which design most efficiently and effectively exploits 
in-situ stress directions manifested through fracture orientations (see Figure 3).  Equally essential to informing the future 
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direction of EGS is the comprehensive capture of high‐fidelity data that ensures a deep understanding of created systems 
and reproducibility in a variety of geologic environments.  Real‐time dissemination of technical data to all stakeholders will 
revolutionize our understanding of EGS creation and evolution and pave the way for a rigorous and reproducible 
methodology that reduces industry development risk.   
 

 
 
Figure 3:  On left: Representation of horizontal well configuration; on right: 
Representation of combined horizontal and vertical well pair.  Testing innovative 
well designs and orientations may play an integral role in increasing the efficiency of 
and production from EGS systems.   
 
 

 
Frontier Observatory for Research in Geothermal Energy (FORGE) ($29.0 million) 
FORGE will be defined by an expansive and competitive R&D program, open to the broader scientific and engineering 
community and other key partners.  FORGE is designed to be a finite, non‐permanent operation. 
 
In FY 2014, the program released the first competitive solicitation to launch FORGE, with a maximum of ten teams 
comprised of Site Owners and Operators selected to participate in Phase 1.  During this Phase, all existing site data will be 
aggregated and incorporated into an initial geologic and subsurface model, including its suitability as an EGS site.  Teams 
are also required to develop comprehensive operational plans for the site, as well as Data Dissemination and I.P., Core and 
Sample Curation, Induced Seismicity Mitigation, Communications, and Environmental Health & Safety plans with the intent 
of enabling broad access to government‐supported research and development results and to ensure safe operations.   
 
In FY 2015, the FORGE site(s) will be selected for further site characterization from the ten initial teams via a merit review 
process that will weigh a number of technical factors related to the proposed sites, as well as operational, regulatory, and 
cost‐share factors.  The priority will be to identify a candidate site(s) that maximizes scientific and operational return on 
investment with the broadest applicability to future EGS activity by industry, with the intent of down‐selecting to a single 
site and operator for the full implementation phase.  The selected FORGE site(s) operations will be managed by a Site 
Management Team, comprised of the Site Operator, the Site Owner, and a “Science, Technology, and Analysis Team” 
(STAT) made up of DOE representatives as well as experts from industry, academia, and national laboratories.  The Site 
Operator, DOE, and the STAT, will together oversee the technical strategy of FORGE by developing the topics for 
subsequent R&D solicitations based on the EGS Roadmap and the progress of research and testing at FORGE.  DOE will have 
final authority on the selection of research and testing projects and for determining their continuation based on review of 
their progress.  The Site Operator will direct day‐to‐day activities at FORGE, under the oversight of the program, including 
scheduling and execution of all R&D and site management activities while maintaining operational, safety, and regulatory 
responsibility.  The Site Operator will report to the DOE federal FORGE Manager, and DOE will retain ultimate decision 
authority on all aspects of FORGE operations and technology development. 
 
At the conclusion of Phase 1, in mid‐FY 2015, the FORGE site(s) will be selected and Phase 2 activities will commence, 
including:  activities to initiate National Environmental Policy Act (NEPA) compliance, detailed geologic and geophysical site 
characterization and establishment of a long‐term monitoring infrastructure with associated data sharing, implementation 
of relevant plans as developed in Phase 1, and initial planning for R&D technology testing and evaluation in Phase 3.  
Operations planning at FORGE will be informed in large part by the results of the existing EGS demonstration projects 
currently underway—all of which will have completed the stimulation phase by the end of FY 2014.  These five 
demonstration projects represent the cutting edge in EGS technology testing today and are already achieving 
groundbreaking success.  Consequently, successes and lessons learned from stimulation methodologies, as well as other 
technologies employed over the life of these projects, will provide the basis for the detailed technical strategy and explicit 
goals set at FORGE.   
 
After a Go/No‐Go decision made by DOE at the end of Phase 2, the full implementation of FORGE (Phase 3) would 
commence, including continuous testing and evaluation of new and innovative EGS tools and techniques.  Phase 3 would 
include competitive R&D projects spanning multiple technology‐readiness levels to test or validate technologies at FORGE.  
In addition, as a result of the ongoing comprehensive instrumentation and data collection/sharing effort, other research 
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institutions and entities would have full access to publically available data and samples for conducting further studies (e.g., 
U.S. Geological Survey scientists, National Science Foundation-supported researchers, etc.), which would offer tremendous 
leverage for the scientific community.  Requirements for Phase 3 would include drilling of operational, full sized, and likely 
highly deviated or horizontal wells; continuous monitoring and real-time data sharing; reservoir stimulation; and flow 
testing efforts that manifest in significantly increased performance per well over that realized at prior EGS field 
demonstrations. 
 
Targeted EGS R&D ($4.5 million) 
Strategic R&D remains a key and fundamental part of the EGS subprogram and will run in parallel with the early preparatory 
work at FORGE.  In FY 2015, the subprogram will continue to address key challenges through new and acutely targeted, 
competitively selected R&D focused on zonal isolation, novel stimulation methodologies, and unique well designs and 
configurations, to complement work taking place at FORGE.  The subprogram will continue to support critical FY 2014 work 
in joint geophysical techniques and advanced tracer technologies for fracture and reservoir imaging seeking to meet the FY 
2015 goal of prototype testing of innovative tracer technologies to estimate reservoir surface area, volume, and 
temperature, through in-situ interrogation, a quantitatively-coupled multi-geophysical technique for imaging fracture 
evolution at meter scales in an EGS setting. 
 
Super-critical phase CO2 
The program will fund the first-ever super-critical phase CO2 EGS field pilot test, through the continuation of a 
competitively-selected project focused on the design of an innovative heat extraction methodology for EGS that does not 
require the use of water or reservoir stimulation.  A successful outcome from this activity would represent proof-of-concept 
for efficiently producing electric power from super-critical phase CO2.  Additionally, this project leverages significant prior-
year infrastructure investments made by DOE’s Office of Fossil Energy, which had developed the site for a CO2 
sequestration demonstration.  This project is an program-specific element of the broader super-critical CO2 crosscutting 
collaboration within DOE, which is focused on the RD&D of super-critical CO2 technologies with the potential for significant 
improvements in energy and environmental performance over current power generation systems.   
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Enhanced Geothermal Systems 
Activities and Explanation of Changes  

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Enhanced Geothermal Systems    
Frontier Observatory for Research in Geothermal 
Energy (FORGE) ($10,000,000) 
• Initiate site viability scoping and planning for 

candidate FORGE sites focusing on technical 
(high temperatures in the target formation in 
the range of 350-450°F; moderate 
permeability and porosity; 1.5 - 4 km target 
depth to avoid excessive drilling costs) and 
operational (NEPA requirements, risks and 
impacts; adequacy of existing facilities, 
equipment, and infrastructure; quality of data 
dissemination, core duration, 
communications, environmental, health & 
safety, and induced seismicity mitigation 
plans) qualifications. 

Frontier Observatory for Research in Geothermal 
Energy (FORGE) ($29,000,000) 
• Complete down-select of up to ten Phase 1 

teams to up to two potential FORGE sites and 
complete cooperative agreement negotiations 
with the Phase 2 awardee(s) for further site 
characterization. 

• Finalize Environmental Information Volume for 
submission to DOE and appropriate regulatory 
agencies to initiate the NEPA process for FORGE 
activities. 

• Initiate site characterization and monitoring 
activities at FORGE including development and 
deployment of high-resolution surface and 
subsurface seismic monitoring systems. 

• Complete initial R&D topic scoping and develop 
and release the first R&D RFP for projects at 
FORGE.   

Frontier Observatory for Research in Geothermal 
Energy (FORGE) (+$19,000,000) 
• The increased funding for FORGE allows the 

selected awardee(s) to initiate robust geological 
and geophysical characterization of the proposed 
site and to complete all NEPA activities including 
the required Environmental Information Volume. 

Targeted EGS R&D ($17,084,000) 
• Strategic R&D remains a key and fundamental 

part of the EGS subprogram and must run in 
parallel with the preparatory work at FORGE. 
 EGS R&D FOA ($10,000,000) focused on 

addressing reservoir characterization—a 
key barrier to EGS success—through the 
development of improved technologies 
or techniques for imaging and monitoring 
the subsurface.  

 Critical research and development efforts 
at the National Laboratories funded 
through the Annual Operating Plans, 
including funding for preparation and 
initial testing of the first-of-its-kind, 

Targeted EGS R&D ($4,500,000) 
• Mission-critical R&D focused on addressing EGS 

barriers will continue to feed out-year activities 
at FORGE.  Topics will focus on zonal isolation, 
novel stimulation methodologies, and unique 
well designs and configurations.  

• First-of-its-kind super-critical phase CO2 EGS field 
pilot test, through the continuation of a 
competitively-selected project focused on the 
design of an innovative heat extraction 
methodology for EGS that does not require the 
use of water or reservoir stimulation.  This 
project crosscuts the geothermal energy and 
carbon capture and geologic sequestration 
sectors.  A successful outcome from this activity 

Targeted EGS R&D (-$12,584,000) 
• The program will reduce its FY 2015 funding for 

targeted EGS R&D due to forward-funded FY 
2014 R&D that allows the subprogram to focus 
on implementation of FORGE in FY 2015. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

competitively selected super-critical 
phase CO2 EGS field pilot project (LBNL) 
($7,084,000). 

would demonstrate the viability of the 
thermosiphon effect, and represent proof-of-
concept for efficiently coupling CO2 sequestration 
with geothermal energy production. 
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Geothermal Technologies 
Hydrothermal 

 
Description 
The U.S. Geological Survey’s (USGS) 2008 Geothermal Resource Assessment estimated that 30,000 MW (range was from a 
P95 of 7,900 MW to a P5 of 73,000 MW) of undiscovered hydrothermal resources could still be found in the western U.S. 
alone, representing the potential to increase current U.S. geothermal energy production capacity by a multiple of 10 from 
the current 3.4 GW installed.  These resources are defined by the presence of three key elements associated with 
geologically active areas: heat, fluid, and permeability (the ability for fluid to flow through rock).  However, most of these 
resources are categorized as undiscovered or “blind” systems (i.e., showing little to no surface expression).  The risks and 
costs associated with geothermal development in these poorly characterized areas are high, and the inability to consistently 
drill economically viable wells is therefore a major barrier to near-term capacity expansion.  The Hydrothermal subprogram 
addresses this challenge through critical research, development and technical analysis. 
 
This subprogram is focused on supporting the development of technologies necessary to effectively find and access “blind” 
resources at lower cost, enabling them to be developed and brought online by the private sector.  To find “blind” 
hydrothermal systems, scientists need to identify geochemical and geophysical signatures of hot fluid and unique rock 
properties that are up to 10,000 feet underground.  This is a challenge, especially given that hot water alone does not 
provide a unique signature; its presence has to be inferred by other detected features, for instance, sub-surface structures 
or physical properties (e.g., resistivity, magnetic, gravity, or seismic responses).  Many of the current geothermal 
exploration technologies were originally developed to detect hydrocarbons and have been adapted to the higher 
temperature and pressure of geothermal environments.   
 
Key recent accomplishments in the hydrothermal subprogram include the following: 
• In FY 2013, an innovative exploration project at Caldwell Ranch in California culminated in the confirmation of an initial 

11.4 MW of equivalent steam—50 percent more than early estimates—from three previously abandoned wells.  This 
was the first geothermal project where an abandoned steam field has been successfully re-opened for production after 
approximately 20 years of thermal regeneration.  With a dramatic improvement of well productivity, this success 
creates the potential to bring commercial increases at unproductive geothermal wells nationwide.  The project also 
succeeded in lowering carbon dioxide concentrations and other deleterious gases in the steam by more than 65 
percent.   

• Also in FY 2013, the program completed a project that takes advantage of essentially free geothermal fluid production 
for emission-free geothermal power generation—as a byproduct of gold mining—to generate electricity for less than 6 
cents/kWh.  This patented plug-and-play technology is the first in the nation to employ cost-free geothermal brine at a 
mine operation and the technology has the potential for extremely broad application in many parts of the country and 
internationally, including oil and gas operations. 

 
To address critical challenges to the development of undiscovered hydrothermal, in FY 2015 the subprogram will pursue the 
following initiatives: 
 
Targeted R&D and Leveraging O&G Technologies ($4 million) 
In FY 2015, this activity will work to more aggressively transfer select oil and gas exploration, drilling, and completion 
technologies to the geothermal industry—and to and modify them for typical geothermal subsurface environments—via 
laboratory R&D funding as well as competitive FOA funding.  These funds will support blind resource characterization, 
downhole completion tool development, and  technologies for geochemical and isotope signals that can also provide 
important clues to the presence of “blind” geothermal systems but that currently do not provide consistently reliable, low 
risk results.   
 
Play Fairway Analysis ($4.5 million) 
Results from ongoing projects, discussions with the private industry, and the subprogram’s exploration technologies 
roadmapping have conclusively shown that industry needs better tools to predict heat and permeability in the subsurface 
as well as reduce the overall risk of geothermal exploration.  In FY 2014, the subprogram initiated a new regional 
exploration effort in Play Fairway Analysis to collect data and perform the initial mapping of prospective areas on a regional 
basis, and quickly provide these maps and analyses to industry, demonstrate and validate the value of this approach.  
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Integral to this effort was identification of critical data gaps, where the mapping in highly ranked areas could be made far 
more accurate through additional, select data collection such as temperature gradient wells.  This FY 2014 effort was the 
first geothermal play fairway effort in the world.  
 
In FY 2015, the subprogram will continue to focus on development of Play Fairway Analysis through the completion of 
Phase II of previously funded competitive awards.  These regional exploration efforts will provide informational tools and 
techniques that allow developers to more successfully target exploration areas, improve the accuracy of maps, augment the 
probability of success and certainty of resource size, and develop resources economically (see Figure 4).  Additional 
laboratory R&D funding will be provided to support the development of key indicators to inform exploration for blind 
geothermal systems and to also develop new tools and applications to reduce the overall cost of drilling geothermal wells.  
New FOAs will then target exploration slim hole and/or temperature gradient well drilling to confirm and characterize in 
more detail the prospective geothermal areas derived from the Play Fairway Analysis maps.   

 
 

 
Figure 4: Illustrative Example of Geothermal Play Fairway Map 

  
Incubator activity ($3.0 million) 
In FY 2015, Geothermal Technologies will provide up to $3.0 million via a focused FOA for the Geothermal Incubator activity 
to support the funding of early-stage development projects.  The Incubator will provide early-stage assistance to help 
industries, including new start-up businesses and/or new business units within an existing commercial entity, to cross 
technological barriers to commercialization with potentially high-impact “off-roadmap” technologies associated with 
overall cost and risk reduction of developing geothermal power, or technologies associated with thermal energy generation 
such as low-temp/desalination, or advanced direct use.  
 
Subsurface Crosscut Roadmapping and R&D activity ($6.0 million) 
The program will address select subsurface challenges that are critical to geothermal energy production and that share 
commonalities across DOE program offices, including the Offices of Fossil Energy, Nuclear Energy, Environmental 
Management, and Science.  As previously mentioned, key subsurface challenges are identified as 1) efficiently and 
accurately discovering, characterizing, and predicting the location of target subsurface geologic environments and 
quantitatively inferring their evolution under future engineered conditions; 2) safely and cost-effectively accessing the 
subsurface through drilling or mining with properly managed reservoir integrity; 3) engineering or constructing the desired 
subsurface conditions in challenging high-pressure/high-temperature environments; 4) maintaining these conditions over 
multi-decadal or longer time frames throughout complex thermal-hydrological-mechanical-chemical (THMC) system 
evolution; and 5) monitoring the subsurface, which includes improving observational methods and advancing 
understanding of the microscopic basis of macroscopic complexity throughout system lifetimes.  FY 2015 activities will 

Page 182



target common R&D challenges in the geothermal portfolio, including subsurface characterization and an initial scoping and 
planning for an In-Field EGS Initiative to accelerate the addition of 10s-100s of MW of geothermal capacity at existing 
hydrothermal power plants through development of an in-field geothermal reservoir stimulation protocol.  The National 
Renewable Energy Lab estimates 7-10 GW of resource from in-field and near-field EGS Is available in the U.S.  This effort will 
promote industry dialogue, planning, and collaboration; leverage expertise and interest from other subsurface sectors; and 
coordinate with federal agencies, DOE National Labs, and other subsurface stakeholders.
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Hydrothermal 
Activities and Explanation of Changes  

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Hydrothermal   
• The subprogram will focus on supporting the 

development of technologies necessary to 
effectively find and access “blind” resources 
at lower cost, enabling them to be developed 
and brought online by the private sector.  
Planned activities under this funding level 
include: 
 Initiation of Play Fairway Analysis, an 

assessment of exploration risk on a 
regional scale based on the analysis of 
data to highlight the most prospective 
parts of a region ($3,000,000); 

 Targeted IET R&D activities focused on 
HT/HP tool development, blind resource 
characterization and exploration, 
downhole completion tool development, 
and O&G drilling/completion transfer 
($6,535,000); and 

 Initiate subsurface crosscut roadmapping 
and R&D activities to address R&D issues 
common across DOE program offices 
($750,000). 

 

• The subprogram will focus on Play Fairway analysis 
through the completion of Phase II of previously 
funded competitive awards.  These regional 
exploration efforts will allow developers to more 
successfully target exploration areas, improve the 
accuracy of maps, augment the probability of success 
and certainty of resource size, and develop resources 
economically.  New FOAs will target exploration slim 
hole and/or temperature gradient well drilling to 
characterize the prospective geothermal areas 
derived from the Play Fairway Analysis maps 
($4,500,000). 

• Targeted IET R&D activities focused on blind resource 
characterization and exploration, downhole 
completion tool development, and O&G 
drilling/completion transfer ($4,000,000). 

• Initiation of Geothermal Incubator - provide early-
stage assistance to help industries – including new 
start-up businesses and/or new business units within 
an existing commercial entity – cross technological 
barriers to commercialization with potentially high-
impact “off-roadmap” new technologies 
($3,000,000). 

• Subsurface crosscut roadmapping and R&D activities 
in FY 2015 will focus on common challenges including 
subsurface characterization and initial development 
for an in-field geothermal reservoir stimulation 
protocol that can accelerate the addition of 10s-100s 
MW of new geothermal capacity at existing 
hydrothermal power plants ($6,000,000). 

• This increased funding reflects the launch of the 
Geothermal Incubator activity and the 
Subsurface crosscut roadmapping and R&D as 
well as slightly decreased funding for exploration 
technologies. 
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Geothermal Technologies 
Low Temperature and Coproduced Resources 

 
Description 
The Low Temperature and Coproduced Resources subprogram is focused on targeted RD&D for geothermal resources 
below a temperature of 300°F (150°C); as well as geothermal resources that can be co-developed with existing well-field 
infrastructure, with strategic or critical materials or in combination with other clean energy technologies.  Although these 
low-temperature resources have a lower efficiency of power conversion than other geothermal resources—due to the 
lower temperature fluids—this resource is abundant; highly accessible across the U.S.; and as in the case of co-produced 
fluids, have much of the necessary infrastructure in place, thereby lowering the LCOE. Improving the efficiency of lower 
temperature geothermal systems enables near-term development of innovative geothermal technologies in geographically 
diverse areas of the U.S. The subprogram also includes consideration of the high value for direct use/direct heating 
applications, as these can displace the need for less thermally-efficient energy sources. 
 
In FY 2014, the subprogram focused on initiating feasibility studies of strategic mineral extraction from geothermal brines in 
conjunction with power production.  This combined production path approach will improve the value proposition of low-to-
moderate temperature resources.  The objectives of this initiative include improving industry’s ability to develop, adapt, 
and validate extraction technologies, as well as to ultimately convert the materials extracted by these technologies into 
saleable products.  Importantly, many of these materials have national strategic value or application to advanced energy or 
manufacturing technologies, particularly for renewable energy technologies.  
 
Strategic Materials ($4.0 million) 
In FY 2015, the subprogram will expand upon the strategic materials initiative begun in FY 2014 by releasing a new 
competitive FOA focused on transitioning the most successful feasibility studies to technology prototype development or 
field demonstration project(s).  The program views strategic materials as having the ability to augment commerciality of low 
temperature geothermal systems, while also addressing critical national needs.  By collaborating with geothermal and 
mineral industry stakeholders to develop additional revenue streams from brines, the economic viability of geothermal 
projects will increase while also increasing the potential geographic distribution of this base-load energy resource.  This FOA 
will bridge the gap between applied R&D and commercial adoption of geothermal mining technologies by allowing cost-
shared demonstrations of extraction technologies at geothermal mining and power production sites. The USGS, due to their 
expertise in mineral deposits, will be a critical partner in this effort. 
 
Low Temperature R&D ($1.0 million) 
In FY 2015, the subprogram will dedicate targeted RD&D to innovative energy conversion, additional revenue-stream 
creation and further advancement of the traditional organic Rankine cycle, based upon strategic planning that indicated 
these areas should continue to be supported by the subprogram.  Specific developments in this area will include renewable 
power hybrid cycles, advanced desalination technologies coupled with geothermal generation, and power cycle 
improvements—with the goal of steadily increasing the value of geothermal brine.  These R&D activities will promote the 
expansion of the geothermal market through the development of technologies that increase the brine effectiveness 
(efficiency) of produced fluids. 
 
Direct Use Activity ($1.0 million) 
Additionally, the subprogram will issue a competitive funding solicitation to conduct feasibility studies for assessment and 
evaluation of prospective direct use/low temperature systems in geologically distinct parts of the country that currently 
lack geothermal development.  Direct use geothermal applications have the potential to provide cost-effective, renewable 
energy in large portions of the country.  Many of these opportunities will exist in sedimentary basins, where legacy oil and 
gas drilling data can provide valuable technical information to identify and confirm direct use targets.  Further, since direct 
use geothermal can replace the need for conventional high-temperature power generation for the relatively modest 
temperature requirements of heating and cooling, it may assist in valuable grid management by providing utilities with 
effective demand management and demand reduction.  This effort will be a first-of-its-kind, large-scale feasibility and 
resource assessment for direct use applications in the U.S., and could benefit large sites such as college and university 
campuses, business districts and complexes, and similar large-scale applications.  Importantly, many of these opportunities 
may have existing in-place infrastructure.  
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This direct use initiative could also lead to dramatically expanded geothermal development in the central and eastern US 
through a combination of deep wells coupled with advanced low temperature electricity generation units and cascaded-use 
surface technologies.  If the results of the initial feasibility studies are positive, there is potential for the direct use market to 
grow in size to approximate that of geothermal heat pumps, displacing the use of an equivalent 1.0+ GW of electricity and, 
via this substitution, reducing greenhouse gas emissions.  
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Low Temperature and Coproduced Resources 
Activities and Explanation of Changes  

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Low Temperature and Coproduced Resources   
• Begin the Strategic Materials initiative by issuing 

a Phase I FOA to fund feasibility studies of 
extraction technology prototype development or 
field demonstration projects ($3,000,000). 

• Targeted R&D of hybrid cycles for binary power 
plants. 

• Show 20 percent efficiency improvements for 
hybrid cycles compared to current binary power 
plant technology. 

• Complete the validation of the economics of 
binary units in commercial O&G applications. 

• Disseminate the Low-Temperature Geothermal 
Resource Assessment digital data series in 
cooperation with the U.S. Geological Survey. 

 

• Initiation of Phase II of Strategic Materials FOA 
($4,000,000). 

• Continuing from FY 2014 funded efforts, 
transition the most successful feasibility studies 
to technology prototype development or field 
demonstration project(s) 

• Fund cost-shared demonstrations of extraction 
technologies at geothermal mining and power 
production sites 

• R&D of value-added surface technologies 
($1,000,000). 

• Demonstrate a commercial-ready hybrid cycle 
binary power plant in cooperation with National 
lab and industry partners. 

• Through the use of Metal Organic Heat Carriers 
(MOHCs) in a commercial binary plant, improve 
the heat transfer coefficients in the plant’s heat 
exchanger by at least 5 percent 

• Successfully demonstrate that the thermal energy 
in low-temperature geothermal fluid is sufficient 
to drive a Forward Osmosis water purification 
process. 

• Initiation of Direct Use FOA to identify and assess 
new geothermal resource opportunities 
($1,000,000). 

• The increase is due to funding of a follow-on 
opportunity that leverages successful FY 2014 
Strategic Materials feasibility project and 
initiation of a funding opportunity for innovative 
direct use projects focused on the thermal 
component of geothermal resources in new areas 
beyond more traditional geothermal regions. 
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Geothermal Technologies 
Systems Analysis 

 
Description 
The goal of the Systems Analysis subprogram is to identify and address barriers to geothermal adoption in the U.S., and 
validate and assess technical progress across the geothermal sector.  The subprogram takes a holistic analytical approach 
across the program’s technology portfolio to evaluate trends, conduct impact analyses, identify best practices, and provide 
resources and tools that will reduce costs and risk for geothermal developers.  The subprogram primarily conducts analyses 
in the following areas: the environmental impacts of geothermal; the policy and regulatory barriers to development and 
deployment; economic modeling and validation of geothermal technologies; and collecting and disseminating data for 
public use to spur geothermal development.  Lessons learned resulting from these analyses are subsequently incorporated 
into the program’s Multi-Year Program Plan and either validate or refine the program’s overall strategic direction.  The 
subprogram conducts these activities in partnership with the National Labs, Federal agencies, academic institutions, and 
industry stakeholders.   
 
Key recent accomplishments in the Systems Analysis subprogram include the following:    
• In FY 2013, Geothermal Technologies issued a Geothermal Regulatory Roadmap (GRR) for ten geothermal-rich states to 

help developers navigate regulatory requirements to deploy geothermal energy projects—a key step to reducing the 
permitting time required for geothermal power plant development.  By strengthening collaboration and facilitating the 
accelerated review of proposed projects, the GRR can ultimately lower development costs and reduce financial risk for 
utilities.  In a White House Report to the President issued in May 2013, 6 the GRR is highlighted as a best practice for 
improving the performance of federal permitting and review of infrastructure projects.   

• In FY 2014, the program will deploy the National Geothermal Data System (NGDS), a “best-in-class” data collection and 
dissemination effort. This initiative aggregates data from all 50 state geological surveys and DOE-funded projects, and 
is critical to advancing geothermal research and resource development. Further, NGDS was developed in alignment 
with the Administration’s goals7 for promoting readily accessible “open data” as well as expanding public access to 
federally-funded R&D data.8 
 

In FY 2015, the subprogram will fund the following activities: 
• Environmental analysis of regionally based life-cycle use of water for different geothermal technologies including the 

development of best practices for minimizing life-cycle water consumption, as well as life-cycle greenhouse gas (GHG) 
emission for geothermal energy, including potential opportunities for GHG reduction.  

• Techno-economic analysis and validation of the impact of investments on the geothermal sector, including tracking the 
commercialization of funded R&D investments.   

• Economic analysis of regional geothermal power plant production and injection data to gain a better understanding of 
reservoir and well productivity over time. 

• Regional modeling and analysis of power generation, as well as commercial geothermal resources (“geothermal 
reserves”) that will allow us to develop updated assessment of resource targets in the U.S., which complements the 
program’s Play Fairway initiative.  

• Content sustainability for the National Geothermal Data System, which will fund a competitive funding announcement 
to support transitional year one operations of the NGDS by ensuring the continued collection of critical data into the 
system. 

• Economic analysis of geothermal direct use applications, including the displacement of other energy source 
requirements for heating and cooling, as well as an associated environmental and greenhouse gas reduction benefits. 

• Analysis of the unique baseload value of geothermal energy, as well as the ability for geothermal to be a load following 
energy source. 

 

6 http://www.whitehouse.gov/sites/default/files/omb/reports/report-to-the-president-rebuilding-americas-infrastructure.pdf. 
7 http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf. 
8 http://www.whitehouse.gov/sites/default/files/microsites/ostp/ostp_public_access_memo_2013.pdf. 

Page 188



Systems Analysis 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Systems Analysis  
• The subprogram will continue to conduct 

analyses and develop tools to reduce 
development and deployment barriers to 
geothermal development in the U.S.; as well as 
conduct cross-cutting analysis to identify, 
validate, and assess progress being made across 
the geothermal sector.  Planned activities under 
this funding level include:  
 Completing design and testing of the NGDS—

an interactive, open-source database that 
includes geothermal data from providers 
across the U.S., including all 50 states’ 
geological surveys, leading academic 
geothermal centers, and various federal 
agencies—for deployment in spring 2014;  

 Developing permitting flow charts for 
geothermal projects for an additional 2 
western states; 

 Conducting Best Practices analyses to 
identify opportunities to further streamline 
the permitting process; 

 Conducting analysis of commercial 
geothermal resource in the U.S., including 
resource potential estimates for in-field EGS, 
shallow EGS, and low-temperature for direct 
used and co-generation;  
Assessing the environmental factors, policies, 
and regulations effecting enhanced 
geothermal systems; and  
Updating the analysis of LCOE breakdown by 
drilling, exploration, and reservoir creation 
using the Geothermal Electricity Technology 
Evaluation Model (GETEM). 

• The subprogram will continue to conduct 
analyses and develop tools to reduce 
development and deployment barriers to 
geothermal development in the U.S.; as well as 
conduct cross-cutting analysis to identify, 
validate, and assess progress being made across 
the geothermal sector.  Proposed work under this 
budget request include: 
 Environmental analyses that continue to 

assess the lifecycle greenhouse gas and 
water use impacts of geothermal systems, 
incorporating the latest data on EGS;  

 Policy and regulatory analysis including an 
updated assessment of financial policies and 
market drivers effecting the geothermal 
sector, as well as continued collaborations 
with federal and state governments to 
streamline the permitting and environmental 
review process for geothermal projects;  

 Techno-economic analysis including an 
impact assessment study of the emerging 
and commercialized technologies initially 
funded by the R&D portfolio; and  

 Data collection and tools development 
including development of a node-in-a-box 
repository for public sharing of data resulting 
from the FORGE initiative. 

 

• Minimal change in funding is requested to reflect 
the subprogram’s continued focus on analysis 
and tools that help to reduce barriers to “speed 
and scale” adoption of geothermal in the U.S. and 
validate and assess technical progress across the 
geothermal sector. 
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Geothermal Technologies 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, thereby 
reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry and 
academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and planning.  In 
FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15 percent compared 
to FY 2013.  The proposed FY 2015 budget continues this approach.  The site-wide facility support funds cover maintenance 
and engineering support; fire, emergency, and custodial services; general utilities; network infrastructure and licenses; 
environment, safety, and health support; and sustainability.  By moving these costs from laboratory overhead to direct 
funding, EERE gains a faster and greater impact on renewable energy and energy efficiency technology transfer by making it 
easier for universities and companies to access NREL capabilities and expertise.  
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: Management, Building Operations, Building & Grounds Maintenance, Fire & Emergency Response, 
Engineering & Construction support, Minor Construction projects, Electrical Safety Program, Utilities, and Facilities Planning 
Support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These activities and 
their costs are relatively fixed and only vary significantly based upon variations in commodities, construction activity, 
emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions. It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on program’s funding.  For each 
program, the contribution to direct funding for site-wide facility support is equivalent to the estimated contribution the 
program otherwise would have made through overhead charges. This method is based upon each program’s level of 
funding to NREL, adjusted to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support  
• No NREL site-wide facility support costs funded 

through Geothermal Technologies. 
 

• Directly fund NREL site-wide facility support costs 
that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate.  

 

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs. The FY 2015 
value enables and directly equates to the 
programs’ estimated savings gained from the 
reduced labor multiplier. 

Page 191



Geothermal Technologies 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 
 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Reduce the LCOE from newly developed geothermal systems (cents/kWh) 

Target 22.5 cents/KWh 22.4 cents/kWh 22.3 cents/kWh 

Result Met – 22.5 N/A N/A 

Endpoint Target 6 cents/kWh by 2030 
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Advanced Manufacturing 
 

Overview 
Manufacturing converts a wide range of raw materials, components, and parts into finished goods that meet market 
expectations.  Manufacturing provides 12% of U.S. Gross Domestic Product (GDP), employs 12 million Americans, and is 
critical to future U.S. innovation, global economic competitiveness, and job growth.  Public investments can bring together 
manufacturers, research institutions, suppliers, and universities to develop critical foundational technologies.  EERE’s 
Advanced Manufacturing program makes such investments across three pillars:  (1) industry-specific manufacturing 
efficiency investments targeting energy-intense industries, (2) widely applicable energy efficiency investments as a platform 
for manufacturing competitiveness in multiple industries, and (3) cross-cutting materials and manufacturing process 
technologies investments with potential use across a range of clean energy applications.  The Advanced Manufacturing 
program seeks to ensure that clean energy innovations developed through public support ultimately lead to manufacturing 
competitiveness and advanced manufacturing jobs in the U.S.  

The Advanced Manufacturing supports a targeted technology portfolio that accelerates research, development, 
demonstration, and deployment of these technologies to increase the energy efficiency, productivity, and competitiveness 
of U.S. manufacturing.  Advanced Manufacturing’s sub-programs in Figure 1 are:   

• Next Generation Manufacturing R&D Projects will 
focus on the development of industry-specific and 
cross-cutting manufacturing technologies.   

• Advanced Manufacturing R&D Facilities will create 
Institutes and facilities where industry and 
research institutions conduct shared, pre-
commercial R&D on high-impact cross-cutting 
advanced manufacturing innovations applicable to 
clean energy products and industrial energy 
productivity to advance their readiness toward 
domestic commercial production. 

• Industrial Technical Assistance will support the 
deployment of energy-efficient manufacturing 
technologies and practices through corporate 
commitment engagement, tools and training, site 
assessments, and expert advice. 

Cutting-edge R&D and technical assistance activities will strengthen American manufacturing competitiveness and 
leadership in energy efficient and clean energy products manufacturing.  The program’s main objectives are to:  
• Improve industry-specific and cross-cutting foundational industrial technologies and processes to save energy and/or 

enable new manufacturing capabilities across multiple clean energy industries. 
• Reduce life-cycle energy consumption by 50% through next generation materials and manufacturing for selected high-

energy-use products. 
• Address top critical materials issues facing the clean energy manufacturing industry.  
• Develop, demonstrate, and assist industry with adoption of cost-competitive combined heat and power technologies. 
• Demonstrate technical and economic viability of improved energy management approaches with market leaders. 
• Support off-roadmap emerging approaches with the potential for high-impact manufacturing technology 

breakthroughs. 

Highlights of the FY 2015 Budget Request  
The FY 2015 budget request is $125 million above the FY 2014 enacted level, which enables support for new R&D projects, 
R&D facilities with significant forward-funding, and industrial technical assistance.  The program conducts systems analysis 
and strategic planning to assess opportunities for industrial energy savings, life cycle and cross-sector energy impacts, and 
improved energy productivity, through (1) technology workshops with industry, lab, and academic experts; (2) detailed 
technical analysis of the potential for advancement from the energy requirements for current economically viable state-of-
the-art processes toward the minimum energy requirements achievable through new technologies in specific 
manufacturing industries; and (3) determining cross-sector impacts of current and potential investments.  Supported areas 
include:  

Figure 1:  Advance Manufacturing Structure 
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• Next generation materials that can enable the manufacture of low-cost, high-performance products with broad 
applicability, including for the energy intensive and clean energy industries.  Example materials include low-cost carbon 
fiber, low-cost titanium, functional coatings, next generation semiconductors for power electronics, and lightweight 
materials.  These cross-cutting materials technologies have the potential to impact multiple clean energy applications. 
While they may be suited for multiple specific applications, their cost-effective manufacturing might not be addressed 
in any other program.   

• Wide Bandgap Semiconductor Devices for Efficient Energy Systems:  Wide bandgap (WBG) semiconductors that are 
being commercialized for lighting applications (following R&D investments by DOE and other Federal agencies) are 
expected to yield energy savings of about 12% of U.S. electricity for lighting.1  The program targets new uses of WBG 
semiconductors, especially electric motors, which use about 38% of U.S. electricity and a large share of electricity for 
the energy-intensive manufacturing.2  

• Low Temperature Industrial Heating and Processing:  Replacements for current high-temperature materials processing 
for producing and/or recovering materials offer significant potential savings across a broad set of applications.  
Applications include water-based selective extraction of critical materials from low-grade ores, obsolete electronic 
equipment, and waste landfills and low-temperature/high-efficiency chemical or electrochemical processes.  
Opportunities for alternate thermal processes include new applications of electromagnetic energy such as microwave, 
radio frequency, ultra-violet or electron-beam processing to heat selected materials.3   

• Additive Manufacturing and Efficient Composite Fabrication Techniques:  The development of highly efficient 
manufacturing technologies for the next generation of materials and products will enable substantial energy savings 
across our economy.  Additive manufacturing can reduce materials consumption by up to 95% and energy consumption 
by up to 50%.  Automated lay-up and out-of-the-autoclave composite fabrication techniques can produce high-
performance composites with lower energy requirements and faster production throughput.  Both of these materials 
processing technologies have the potential to substantially reduce energy use and improve efficiency across key sectors 
of the U.S. economy.   

• Efficient Chemical Processes and Separations:  Improved reactions and separations can enable energy and cost savings, 
reduced water usage and a lower carbon footprint in energy-intensive industries such as desalination, chemical 
production, food processing, helium extraction4, and oil refining.  Innovative membranes with higher selectivity and 
low fouling characteristics have the potential to reduce energy requirements by up to 20% for high-demand chemicals, 
including oxygen and nitrogen.  

• Smart Manufacturing:  New technologies with broad applicability to manufacturing processes can reduce energy 
consumption as well as the use of materials and related costs.  For example, the development of advanced forming and 
fabrication technology allows for the manufacture of components in near-final form, reducing post-processing, 
required materials, and energy input.  Sensors and advanced process controls to automate processes also offers 
significant energy savings.  

• Industrial Efficiency Technical Assistance:  Technical assistance offers manufacturers the opportunity to establish 
energy savings targets and improve energy management with significant energy savings.  Efforts include identifying and 
publishing best practices, technical assistance for efficient on-site distributed generation, and catalyzing the use of 
energy management and assessment tools.  Effective industrial strategic energy management includes standardized 
energy management tools and protocols.  They enable established and emerging industries to identify and invest in 
energy efficiency improvements; comply with international energy management standards (ISO 50001); adopt new 
flexible/adaptable processes and materials; and educate, re-train and certify the U.S. workforce.  

 
 

1 Annual Energy Outlook, EIA, 2011. 
2 Waide and C. Brunner, "Energy-Efficiency Policy Opportunities for Electric Motor-Driven System.”  (Paris, France: International Energy Agency, 2011). 
3 Quadrennial Technology Review, U.S. DOE.  September 2011, p. 75.  
4 Helium Stewardship Act of 2013, PL 113-40 (2013)  http://www.gpo.gov/fdsys/pkg/PLAW-113publ40/pdf/PLAW-113publ40.pdf. 
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Advanced Manufacturing  
Funding ($K) 

 

 

FY 2013 
Current5 

FY 2014 
Enacted6 

FY2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Advanced Manufacturing   
  

 
  Next Generation Manufacturing R&D Projects 41,745 76,971 76,971 86,000 +9,029 

Advanced Manufacturing R&D Facilities 55,009 81,500 81,500 190,500 +109,000 
Industrial Technical Assistance  17,500 22,000 22,000 28,500 +6,500 
NREL Site-Wide Facility Support 0 0 0 100 100 

Total, Advanced Manufacturing 114,254 180,471 180,471 305,100 +124,629 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR: $2,546,000; STTR: $330,000 
• FY 2014 Projected: SBIR: $4,437,000; STTR: $634,000 
• FY 2015 Request: SBIR: $8,019,000; STTR: $1,106,000 
 

 
  

5 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
6 FY2014 Enacted funding reflects the contractor foreign travel rescission of $107,720. 
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Advanced Manufacturing 
Explanation of Major Changes ($K) 

 
FY 2015 vs  

FY 2014 
Enacted 

Next Generation Manufacturing R&D Projects:  With R&D project award funding completed in FY 2014 for the previous Innovative Manufacturing 
Initiative FOA, the increased funding enables three to four new R&D project FOAs at approximately $20 million each.  Moreover, the amount of 
funding available for the Advanced Manufacturing Incubator activity will be increased substantially to more broadly seek potentially 
revolutionary manufacturing advances. 

+9,029 

  
Advanced Manufacturing R&D Facilities:  The increase in funding will allow the program to award and fully fund at least one additional Clean Energy 

Manufacturing Innovation Institute, as well as provide support for significant pay down of commitments to the existing Institutes that were 
awarded in previous years.  In addition, this funding level will maintain support for the Critical Materials Hub. 

+109,000 

  
Industrial Technical Assistance:  The program plans to maintain support for the IACs and SEP at levels similar to FY 2014 funding.  The increase in 

funding reflects an intensified investment in CHP deployment activities through competitively awarded technical assistance to States and 
regions. 

+6,500 

  
NREL Site-Wide Facility Support:  The delta is the result in a change in methodology used to allocate site-wide facility support contributions amongst 

the programs. The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced labor multiplier. +100 

  
Total, Advanced Manufacturing  +124,629 
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Advanced Manufacturing 
Next Generation Manufacturing R&D Projects 

 
Description 
Through competitively-selected investments in foundational technologies, the program will increase the impact of its R&D 
in areas relevant to energy-intensive industries, widely applicable energy efficiency platform technologies, and clean energy 
manufacturing across multiple industries.  The Next Generation Manufacturing R&D Projects subprogram will support 
projects at innovative American companies and research organizations that focus on specific high-impact manufacturing 
technology and process challenges in order to increase energy productivity as a central element of EERE’s Clean Energy 
Manufacturing Initiative (CEMI).  These projects will target successful development and transition of high-impact next 
generation production technologies into industrial implementation in domestic production facilities.  This subprogram will 
also include continuation of previously initiated and front-funded awards from the Innovative Manufacturing Initiative 
Funding Opportunity Announcement (FOA), which targeted advancements in manufacturing technologies and materials.  
No additional funding is required in FY 2015 for the multi-year projects awarded under this previous FOA to continue 
forward. 

Individual High-impact Foundational Technology Area FOAs ($70 million) 
In FY 2015, three or four new individual competitive funding opportunities of approximately $20 million each will be 
released in specific innovative manufacturing technology areas.  These foundational technology areas will be selected from 
the results of technology analyses and a series of workshops held beginning in 2012; future workshops planned by the 
program and CEMI; and by soliciting input from stakeholders through targeted requests for information (RFI) workshops 
prior to planning of the FOAs.  Candidate topics will be selected based on the consideration of potential energy, 
environmental, and economic impacts (including reducing the energy intensity of production and producing items which 
reduce life cycle energy use); Additionality relative to existing public and private sector investments; degree of technical 
uncertainty and risk which limit  potential private sector investment; potential for catalyzing influence of public sector 
investment; and opportunity for long range impact on domestic manufacturing.  In addition to the wide bandgap 
semiconductors for power conversion applications topic area FOA expected in FY 2014, examples of candidate topics 
include cross-cutting microwave and radio frequency process technologies which could reduce heating requirements in 
numerous energy intensive industries; innovative membranes which could reduce separation energy requirements in 
industries including desalination, food processing, helium extraction, and chemicals production; and advanced low cost 
composites.  Additional topics to be considered include next generation industrial thermal management technologies 
including advanced insulation and materials, waste heat recovery, high performance computer simulation of energy 
intensive manufacturing process, advanced sensors and controls, smart manufacturing (end-to-end integration of IT and 
knowledge technologies into manufacturing), and other emerging technologies with strong potential for dramatic 
improvement in energy efficiency and manufacturing competitiveness.  Projects will be evaluated for selection through the 
competitive FOA process.   In cases where R&D project opportunities are identified in topical areas complimentary to an 
existing manufacturing institute, the programs will be coordinated to ensure leveraging of existing support without overlap. 
 
Advanced Manufacturing Incubator for High-Impact Foundational Technology ($14 million) 
The Advanced Manufacturing Incubator activity will make competitively selected investments in a broad range of the 
technologies that can meet the goals of the Advanced Manufacturing program with no predetermination about specific 
technological pathways to allow the business community to propose ideas that may revolutionize the field of advanced 
manufacturing.  These R&D projects will focus on the most fundamental of applied R&D projects that could have significant 
energy, environmental, and economic gains.  This activity provides the incentive for small- and medium-size manufacturing 
companies to pursue emerging high-risk, high-impact technology developments that they otherwise would not pursue. 
 
Life-Cycle Energy Analysis ($2 million) 
In 2015, the program will accelerate its efforts to develop a life-cycle energy framework and methodology for determining 
the cross-sector impacts of process and materials improvements of potential program investments, providing the 
foundation for a robust R&D prioritization tool.   
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Next Generation Manufacturing R&D Projects 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Next Generation Manufacturing R&D Projects   
• In FY 2014, the Advanced Manufacturing program 

will have completed funding for all competitively 
selected R&D projects under the broad 
Innovative Manufacturing Initiative FOA that 
closed in Dec. 2011.  Additional funding supports 
one or more targeted Advanced Manufacturing 
Project funding opportunities to support projects 
in different foundational technology areas, 
including steel and combined heat and power.  
This activity addresses core technical issues for 
foundational technologies in manufacturing 
materials and processes that enable U.S. 
manufacturers to realize significant gains in 
energy productivity, environmental performance, 
product yield, and economic growth.  . 

• Through competitively selected R&D projects, 
the funding will continue to address core 
technical issues for foundational technologies 
that will enable U.S. manufacturers to realize 
significant gains in energy productivity, 
environmental performance, product yield, and 
economic growth.  Three or four targeted High-
impact Foundational Technology Area FOAs will 
be supported in FY 2015.  Each FOA will invest 
in different or complementary foundational 
technology solutions to manufacturing 
challenges and will provide approximately $20 
million to support R&D projects in that area.  In 
addition, an Advanced Manufacturing Incubator 
for High-Impact Foundational Technology FOA 
will supplement the individual targeted FOAs 
and is planned at approximately $14 million.  
This represents a strategy focused on high 
priority foundational technologies through 
targeted investments based on analyses of 
impact and alignment with U.S. competitive 
advantages. 

• With R&D project award funding completed in 
FY 2014 for the previous Innovative 
Manufacturing Initiative FOA, the increased 
funding enabled three to four new R&D project 
FOAs at approximately $20 million each.  
Moreover, the amount of funding available for 
the Advanced Manufacturing Incubator activity 
will be increased substantially to more broadly 
seek potentially revolutionary manufacturing 
advances.   
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Advanced Manufacturing 
Advanced Manufacturing R&D Facilities 

 
Description 
The Advanced Manufacturing R&D Facilities subprogram supports public-private partnership facilities for foundational 
manufacturing research and development.  The subprogram also supports the transition of innovative, next generation 
material processes and production technologies to American manufacturing firms, including the most energy-intensive 
industries.  The program’s facilities, including Clean Energy Manufacturing Innovation Institutes, the Critical Materials Hub, 
and the Manufacturing Demonstration Facility, are designed to accelerate the development and implementation of cutting-
edge technologies and help the United States position itself as a world leader in manufacturing by bringing together 
manufacturers, research institutions, suppliers, and universities.  The benefits from these Clean Energy Manufacturing 
Innovation Institutes and other advanced manufacturing R&D facilities will be spread broadly across multiple industries and 
improve U.S. competitive advantage, especially for small- and medium-sized enterprises (SMEs).  Further, the investments 
with universities and SMEs contribute to developing national capabilities that enable future global leadership.       

Clean Energy Manufacturing Innovation Institutes ($155.5 million) 
The FY 2015 funding will support up to $70 million for the creation and forward funding of at least one new Clean Energy 
Manufacturing Innovation Institute and will also provide annual and forward-funded support for two existing Institutes.  
These Institutes are consistent with the President’s vision for a larger multi-agency National Network for Manufacturing 
Innovation (NNMI).  The NNMI model7 will induce collaboration and spread risk,8 complement university research, and 
support innovation to increase competitiveness of U.S. manufacturers.  The Clean Energy Manufacturing Innovation 
Institutes are designed to focus on foundational technologies that are broadly applicable and pervasive in multiple 
industries and markets with potentially transformational technical and manufacturing productivity impact.  Institutes will be 
partnerships between government, industry, and academia, supported with cost-share funding from Federal and non-
Federal sources.  Within 5 to 7 years of its launch, each Institute is expected to be financially sustainable from private-
sector and other sources without further direct funding from the Advanced Manufacturing program, and the multi-year 
award funding profiles for the Institutes will reflect this expectation.  

The new Institute will be competitively selected, through a Funding Opportunities Announcement (FOA) focused on a 
foundational technology area, such as those identified for consideration at the Design for Impact workshops.9  Candidate 
topics for this new Institute include scale-up of applied materials genome approaches and nanomaterials for energy; next 
generation electric machines; process intensification for chemical processes; bio-manufacturing scale-up; smart 
manufacturing for energy intense  processes; and cross-cutting emergent topics in advanced manufacturing for clean 
energy..  Workshops with industry, academia, and other government organizations will be held on each of these topics to 
determine their suitability for an Institute FOA.  Candidate topics will be selected based on the consideration of potential 
energy, environmental, and economic impacts of technology (including reducing the energy intensity of production and 
producing items which reduce life cycle energy use); Additionality relative to existing public and private sector investments 
in such facilities; technical uncertainty and risk which limit  potential private sector investment; potential for catalyzing 
influence of public sector investment; and opportunity for long range impact on domestic manufacturing.   

This activity will also support the Next Generation Power Electronics Manufacturing Innovation Institute, focused on wide 
bandgap semiconductor technology and selected through a FOA issued in FY 2013, and an Advanced Composites 
Manufacturing Innovation Institute selected through a FOA issued in FY 2014. The technical topic for the Wide Bandgap 
Semiconductor Technology institute is the next generation of energy-efficient, high-power electronic chips and devices. This 
technology will make power electronic devices like motors, consumer electronics, and devices that support our power grid 
faster, smaller, and more efficient.  The institute will provide shared facilities, equipment, and testing and modeling 
capabilities to companies across the power electronics supply chain, particularly small and medium-size manufacturers, to 
help invent, design and manufacture new wide-bandgap semiconductor chips and devices.  The technical topic area for an 
Advanced Composites institute is low cost, energy efficient manufacturing of fiber reinforced polymer composites.  The 
Institute will target continuous or discontinuous, primarily carbon and glass, fiber systems, with thermoset or thermoplastic 
resin materials.  These types of composites are foundational technologies that are broadly applicable and pervasive in 

7 Executive Office of the President National Science and Technology Council Advanced Manufacturing National Program Office, “National Network for 
Manufacturing Innovation: A Preliminary Design”, March 2013. 
8 Massachusetts Institute of Technology, “A Preview of the MIT Production in the Innovation Economy Report”, February 2013. 
9 http://www1.eere.energy.gov/manufacturing/resources/workshops.html. 
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multiple industries and markets with potentially transformational technical and economic impact. In coordination with the 
Office of Science, the program will implement a technical training program focused on wide bandgap power electronics 
which will consist of a mixture of classroom and project based practical experience.  

The subprogram will track and assess the impact of all Clean Energy Manufacturing Innovation Institutes and – in 
cooperation with Department of Defense – of the National Additive Manufacturing Innovation Institute (America Makes), to 
ensure that supported facilities and activities contribute significantly to the program’s clean energy, energy productivity, 
and manufacturing competitiveness goals.  The final installment of planned funding for America Makes is also incorporated 
within the overall amount.  These institutes will be actively managed as public-private partnerships through cooperative 
agreements, to ensure timely achievement of all technical, operational, organizational and partnership goals. This active 
management will explicitly include inputs and reviews from public and private sector experts to ensure the institutes are of 
high value to both public and private sector interests.  

The Critical Materials Hub ($25 million) 
In FY 2015, the Critical Material Hub, competitively awarded in FY 2013 to a team led by the Ames National Laboratory, will 
focus on technologies that will enable American manufacturers to make better use of the critical materials we have access 
to as well as reduce or eliminate the need for materials that are subject to supply disruptions.  These critical materials, 
including many rare earth elements, are essential for American competitiveness in the clean energy industry and other 
strategic industries like defense.  This fourth year of funding for the Hub will enable it to continue to integrate scientific 
research, engineering innovation, and manufacturing and process improvements to provide holistic solutions to critical 
materials challenges facing the Nation. 

Manufacturing Demonstration Facility ($10 million) 
In FY 2015, the subprogram will continue to fund the Oak Ridge National Laboratory (ORNL) Manufacturing Demonstration 
Facility (MDF) with an additional $10 million in FY 2015 for the fourth year of its intended five-year funding profile.   The 
MDF is a facility for industrial research partnerships related to additive manufacturing.  Its work is supported through a 
combination of cost-shared cooperative research and development agreements focusing on specific manufacturing 
challenges, as well as competitively awarded research and development projects.  The activities of the MDF are managed as 
an overall facility to ensure highly leveraged research and developments efforts consistent with the Advanced 
Manufacturing mission, without duplication or overlap with facilities elsewhere such as America Makes.   The subprogram 
will develop assessment criteria for a full review at the end of five years.  The subprogram is in a unique position to leverage 
and apply experience with the ORNL MDF to help ensure success in future centers in support of the President’s vision for 
NNMI.   
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Advanced Manufacturing R&D Facilities 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Advanced Manufacturing R&D Facilities   
• Supported the creation of at least two new Clean 

Energy Manufacturing Innovation Institutes, 
consistent with the President’s vision for a larger, 
multi-agency National Network of Manufacturing 
Innovation (NNMI).  These Institutes are intended 
to provide researchers – from small- and 
medium-sized enterprises (SMEs) and large 
businesses and from universities and other 
research organizations – timely, affordable access 
to cutting-edge physical and virtual 
manufacturing capabilities and to facilitate the 
development and transition of these technologies 
into the U.S. manufacturing sector to bolster its 
global competitiveness.  DOE is planning to invest 
$70 million into each of these Institutes to be 
expended over the next 5 years with a forward-
weighted funding profile.  Supported $25 million 
of investment in the Critical Materials Hub, for its 
sustained, multi-year multidisciplinary effort to 
develop solutions across the lifecycle of critical 
materials. 

• Supports the creation of at least one new Clean 
Energy Manufacturing Innovation Institute, 
consistent with the President’s vision for a larger, 
multi-agency National Network of Manufacturing 
Innovation (NNMI).  Provides annual and 
forward-funded support for the existing 
Institutes.  DOE is planning to invest $70 million 
into each Institute to be expended over the next 
5 years with a forward-weighted funding profile.  
Supports $25 million of investment in the Critical 
Materials Hub.   

• The increase in funding will allow the program to 
award and fully fund at least one additional 
Institute, as well as provide support for 
significant pay down of commitments to the 
existing Institutes that were awarded in previous 
years.  In addition, this funding level will maintain 
support for the Critical Materials Hub.  
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Advanced Manufacturing 
Industrial Technical Assistance 

 
Description 
The Industrial Technical Assistance subprogram is implemented through the Combined Heat and Power (CHP) deployment 
activities including the CHP Technical Assistance Partnerships (formerly known as Clean Energy Application Centers (CEACs); 
the Better Buildings Better Plants Program; Industrial Assessment Centers (IACs); and the Superior Energy Performance 
International Organization for Standardization (ISO)/American National Standards Institute (ANSI) Certification.  Through 
these activities, the subprogram’s goals are to assist in the deployment of 40 gigawatts (GW) of new, cost-effective 
combined heat and power (CHP) by 2020, demonstrate the technical and economic viability of improved energy 
management approaches, and support a reduction in manufacturing energy intensity by 25% over ten years. 

Industrial Technical Assistance ($28.5 million) 
The subprogram is critical to the deployment of existing and future advanced energy efficiency technologies and practices.  
It has delivered technical assistance to thousands of industrial plants which have saved industry billions of dollars and cut 
carbon emissions by millions of tons.  Advanced Manufacturing’s CHP efforts support Executive Order 13624 which sets a 
national goal of 40 GW of new CHP by 2020.  The cornerstone of the program’s efforts are the CHP Technical Assistance 
Partnerships (CHP TAPs), which promote and assist in transforming the market for CHP, waste heat to power, and district 
energy with CHP technologies and concepts throughout the U.S.  CHP TAP services include: market assessments for CHP, 
such as critical infrastructure; education and outreach that provides information on the benefits and applications of CHP to 
state and local policy makers, regulators, energy end-users, trade associations, and others; and technical assistance to 
energy end-users and others to help them consider CHP as a viable technical and economic opportunity for them.  FY 2015 
funding for these activities provides both ongoing support for the existing CHP TAP awards and $10.0 million for 
competitively awarded technical assistance to help States and regions to increase CHP deployment, including through the 
design of regulations, policies, or other actionable strategies informed by best practices.   

The Better Buildings Better Plants program offers technical assistance and informational resources to manufacturers to help 
them identify and pursue opportunities to implement cost-effective energy efficiency improvements that save money, 
create jobs, and strengthen their competitiveness.  The program will continue efforts to add more companies and members 
of their supply chains to the Better Plants program as industrial partners.  These manufacturers establish energy savings 
targets, and some partners are investing in strategic energy management for greater energy savings -- strategic energy 
management is a long-term approach to efficiency that includes goals, tracking, and reporting.  The program is advancing 
strategic energy management through Superior Energy Performance (SEP), an industry-led certification program that 
provides industrial facilities with a transparent, globally accepted system for verifying energy performance improvements 
and management practices.  A central element of SEP is implementation of the global energy management standard, ISO 
50001, with additional requirements to achieve and document energy performance improvements.  DOE provided support 
for the development of this standard. Now that standards development is complete, DOE is coordinating the ANSI-
accredited SEP certification bodies; recruiting and recognizing the early adopter facilities to build the SEP market; and 
integrating the facility-level SEP certification process with Better Plants corporate partner's efforts to drive continual energy 
performance improvement using the ISO 50001 energy management standard.   

FY 2015 funding supports Industrial Assessment Centers (IACs), which conduct   energy efficiency, productivity 
improvement, and waste reduction assessments for small- and medium-sized manufacturer at no cost to them.   The IACs 
utilize engineering students for the assessments and teach them hands on skills and knowledge of industrial process 
systems, plant systems, energy systems, and energy management practices.  DOE will also work with the IACs on the 
development and launch of an ABET accredited undergraduate energy engineer degree offering. Finally, the IACs 
coordinate with the nation’s Manufacturing Extension Partnerships, state energy offices, and electric, natural gas and water 
utilities to maximize the savings potential for the small- and medium-sized clients.  FY 2015 funding of $6.0 million 
completes the five-year funding cycle for the IACs, and it includes funds to assess the performance, nationwide impact, and 
overall benefit of the program. 
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Industrial Technical Assistance  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Industrial Technical Assistance   
• The program will focus in four areas:  Combined 

Heat and Power (CHP) deployment activities 
including the CHP Technical Assistance Partnerships; 
the Better Buildings Better Plants Program; 
Industrial Assessment Centers (IACs); and the 
Superior Energy Performance ISO/ANSI Certification.  
These efforts work together to drive a corporate 
culture of continuous improvement and wide-scale 
adoption of technologies, such as CHP, to reduce 
energy use and costs in the industrial sector. 

 

• The program will continue to support Combined 
Heat and Power (CHP) deployment activities 
including the CHP Technical Assistance Partnerships 
and competitively awarded technical assistance to 
States and regions; the Better Buildings Better 
Plants Program; Industrial Assessment Centers 
(IACs); and the Superior Energy Performance 
ISO/ANSI Certification.  These efforts work together 
to drive a corporate culture of continuous 
improvement and wide-scale adoption of 
technologies, such as CHP, to reduce energy use and 
costs in the industrial sector. 

• The program plans to maintain support for the IACs 
and SEP at levels similar to FY 2014 funding.  The 
increase in funding reflects an intensified 
investment in CHP deployment activities. 
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Advanced Manufacturing 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, thereby 
reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry and 
academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and planning.  In 
FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15% compared to FY 
2013. Within the proposed FY 2015 budget continues this approach.  The site-wide facility support funds cover 
maintenance and engineering support; fire, emergency, and custodial services; general utilities; network infrastructure and 
licenses; environment, safety, and health support; and sustainability.  By moving these costs from laboratory overhead to 
direct funding, EERE accelerates technology transfer and mission impact by making it easier for companies and external 
researchers to access NREL capabilities and expertise.  

This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: management, building operations, building & grounds maintenance, fire & emergency response, 
engineering & construction support, minor construction projects, electrical safety program, utilities, and facilities planning 
support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These activities and 
their costs are relatively fixed and only vary significantly based upon variations in commodities, construction activity, 
emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions. It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 

The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding for site-wide facility support is equivalent to the estimated contribution the 
program otherwise would have made through overhead charges.  This method is based upon each program’s level of 
funding to NREL, adjusted to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support  

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support  
• No NREL site-wide facility support directly funded 

through the Advanced Manufacturing Office. 
 

• Direct fund NREL site-wide facility support costs that 
are not included in the Facilities and Infrastructure 
budget rather than continue to fund these costs in 
the laboratory overhead rate.  

 

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs. The FY 2015 value 
enables and directly equates to the program’s 
estimated savings gained from the reduced labor 
multiplier.  
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Advanced Manufacturing 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 
 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure)   

Next Generation Manufacturing R&D Projects - Demonstrate new manufacturing process technologies with the potential to improve 
manufacturing productivity through a measureable (> 25%) increase in energy efficiency 

Target 2 Manufacturing Processes 2 Manufacturing Processes 2 Manufacturing Processes 

Result Met – 2 N/A N/A 

Endpoint Target Demonstrate 10 manufacturing processes on an industrially relevant scale by 2024, leading to energy savings and increased U.S. 
competitiveness. 
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Federal Energy Management Program 
 
Overview 
The U.S. Department of Energy’s (DOE) Federal Energy Management Program (FEMP) assists and enables Federal agencies 
to meet energy-related and other sustainability goals as established through statute and Administrative action to provide 
Federal energy leadership to the Nation.  FEMP works with key individuals in Federal agencies to accomplish energy, water, 
and greenhouse gas improvements within their organizations by providing expertise in Federal energy project and policy 
implementation and coordination and collaboration with non-Federal entities to enhance national efforts in energy 
management.  By increasing its use of energy efficiency and renewable energy, the Federal sector leads by example, saving 
taxpayer dollars, meeting key Federal energy and greenhouse gas emission reduction goals, and spurring innovation and 
commercialization of clean energy technologies.   
 
FEMP enables Federal agencies to use their funds more effectively to meet Federal and agency-specific energy 
management and other sustainability objectives.  Working with our partners at the National Laboratories, FEMP offers 
technical expertise needed by other Federal agencies.  FEMP provides guidance on best practices in energy management 
that it disseminates to all agencies, expertise on and management of government-wide performance contracting and the 
use of alternative fuels in the Federal vehicle fleet, and centralized reporting, data collection, and strategic government-
wide communication.  FEMP also provides technical guidance and assistance to all Federal agencies and reports to Congress 
on Federal Energy Efficiency, Federal Fleet Performance, Federal Use of Renewable Electric Power, and Federal compliance 
with relevant public law and Executive Order (E.O.) requirements.   
 
The Sustainability Performance Office (SPO), funded within the DOE Specific Investments subprogram line, is DOE’s internal 
lead for sustainability and directly supports the Department’s Senior Sustainability Officer.  SPO also coordinates data 
collection, reporting, and analysis of DOE’s sustainability data, including energy, water, and resource use; manages and 
implements DOE’s Strategic Sustainability Performance Plan; and provides oversight of energy, water, and resource 
assessments at DOE sites and National Laboratories.  These activities, coupled with the implementation of energy 
conservation measures and efficiency improvements, promote DOE achievement of sustainability goals and reduce DOE’s 
operating expenses, overall energy use, and greenhouse gas (GHG) emissions.  
 
Highlights of the FY 2015 Budget Request 
The overall FEMP budget in FY 2015 increases by approximately $8 million compared to FY 2014. 
 
FEMP is increasing funding for Technical Guidance and Assistance by $6.2 million to support the establishment of a center 
of expertise focused on Federal Data Center Energy Efficiency and Optimization, increased project tracking, energy-efficient 
and sustainable building practices, technology deployment networks, and expanded renewable energy technical assistance.  
FEMP’s broad range of assistance includes analytical support to Federal agencies for implementation of new technologies, 
development of Federal agency efficiency standards, specification of energy-efficient products for agency procurement, 
energy assessments, and assistance to help other agencies develop comprehensive planning and internal processes to 
reduce their energy use and to achieve Federal water consumption reduction goals.    
 
FEMP is increasing funding for Project Financing by $1.9 million to support expanded development and implementation of 
critical tools for enhancing the effective use of project financing mechanisms, including:  tools for streamlining ESPCs 
through the strategic sourcing initiative, expansion of the General Services Administration (GSA) schedule use for 
equipment replacements, and an updated protocol for measurement and verification of ESPCs.  Federal agency use of 
ESPCs was authorized by Congress to provide a supplement to direct appropriations for funding energy-efficient 
improvements in Federal facilities.  By using ESPCs and UESCs, agencies can take advantage of private sector expertise and 
pay for the investment through energy cost savings achieved over the life of the project.   
 
FEMP is decreasing funding for Planning, Reporting, and Evaluation by $1.5 million.  This decrease in funding will streamline 
activities related to program planning.   
 
Other subprograms within the FEMP are being changed by less than $1 million.   
 
Key Challenges 
The program assists DOE and other Federal agencies achieve their energy efficiency and sustainability goals by optimizing 
their use of appropriated funding, and through increased use of performance contracting including energy saving 
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performance contracts (ESPCs), utility energy service contracts (UESCs), and power purchase agreements, as authorized.  
Performance contracting is an important mechanism to help Federal agencies achieve energy conservation and 
sustainability goals.  FEMP has established an impressive track record, assisting multiple agencies since 1998 to establish 
contracts with guaranteed energy savings of more than 351 trillion Btu over the life of the agencies’ projects.  This savings is 
approximately equal to the energy consumption for all Federal facilities in fiscal year 2012. 
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Federal Energy Management Program 
Funding ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Federal Energy Management Program      
Project Financing 9,501 9,558 9,558 11,433 +1,875 
Technical Guidance and Assistance 9,126 6,224 6,224 12,433 +6,209 
Planning, Reporting and Evaluation 4,324 5,569 5,569 4,073 -1,496 
Federal Fleet 1,540 1,388 1,388 1,634 +246 
Federal Energy Efficiency Fund 0 3,000 3,000 3,000 0 
DOE Specific Investments 3,774 2,509 2,509 2,927 +418 
NREL Site-Wide Facility Support 0 0 0 700 +700 

Total, Federal Energy Management Program 28,265 28,248 28,248 36,200 +7,952 
 
 

1 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
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Federal Energy Management Program 
Explanation of Major Changes ($K) 

 
FY 2015 vs  

FY 2014  
Enacted 

Project Financing:  Increase supports expanded marketing and outreach and the development and implementation of tools for streamlining ESPC, 
expansion of the GSA schedule use for equipment replacements, and an updated protocol for measurement and verification of ESPCs.   +1,875 

  
Technical Guidance and Assistance:  Increase supports the establishment of a center of expertise focused on Federal Data Center Energy Efficiency 
and Optimization, project tracking energy-efficient and sustainable building practices, technology deployment networks; and expanded renewable 
energy technical assistance.   

+6,209 

  
Planning, Reporting and Evaluation:  Decrease in funding reflects the streamlining of activities in this subprogram.   -1,496 
  
Federal Fleet:  No significant change. +246 
  
Federal Energy Efficiency Fund:  No change. 0 
  
DOE Specific Investments:  No significant change. +418 
  
NREL Site-Wide Facility Support:  Delta is the result in a change in methodology used to allocate site-wide facility support contributions among 
programs.  The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced labor multiplier.  +700 

  
Total, Federal Energy Management Program +7,952 
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Federal Energy Management Program 
Project Financing 

 
Description 
Congress authorized Federal agency use of ESPCs to help Federal agencies achieve energy conservation and sustainability 
goals through energy efficiency improvements in Federal facilities.  By using ESPCs and UESCs, the Government pays back 
the third-party investment through energy, and operations and maintenance savings achieved over the project’s life.  ESPC 
and UESC projects can include energy and water-efficiency improvements, renewable energy technologies, renewable 
alternative fuel (biomass/landfill), combined heat and power, advanced metering, and power management.  These projects 
must improve site or system-wide energy efficiency and be life-cycle cost effective.   
 
From FY 2005 to FY 2012, this subprogram facilitated $3.6 billion of private-sector efficiency investments in Federal 
Government facilities from performance-based contracts, which will result in energy cost savings of approximately $9.8 
billion over the life of the energy-saving measures, without any up-front investments from the American taxpayer.  The 
savings on utility bills and operation and maintenance created through these facility upgrades are used to pay the private 
contractor for the project over the term of the contract, and in most cases, the agencies continue to save money and 
energy after the contract term ends.   
 
With requested funding, FEMP will continue to leverage its Federal financing expertise to assist site staff and management 
with initial decision making on the scope of performance contracts, project facilitators to guide agencies through ESPC 
project development and implementation, beginning and advanced training for Federal personnel in project financing, and 
tracking of project implementation and performance. 
 
The subprogram’s assistance includes the management of the DOE Indefinite Delivery, Indefinite Quantity (IDIQ) contracts 
for ESPCs.  DOE intends to solicit Energy Savings Performance Contracts (ESPCs) by way of DOE Indefinite Delivery Indefinite 
Quantity (IDIQ) contracts under the authority of 42 USC 8287. DOE anticipates posting of a solicitation during approximately 
mid-2014 with anticipated awards in approximately mid-2015.  The IDIQ contracts will allow for task orders to be placed 
between Federal agencies and Energy Service Companies (ESCOs) that are competitively awarded contracts.   
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Project Financing 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Project Financing   
Support Federal agencies in identifying and 
implementing energy projects using 
performance contracting.   

Support Federal agencies in identifying and implementing 
energy projects using performance contracting and expand 
marketing, streamline processes, expansion of the GSA 
schedule use for equipment replacements, and create a new 
protocol for measurement and verification of ESPCs. 

Increase will support expanded marketing and 
outreach and the development and implementation 
of:  tools for streamlining ESPC, expansion of the GSA 
schedule use for equipment replacements, and a new 
protocol for measurement and verification of ESPCs. 
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Federal Energy Management Program 
Technical Guidance and Assistance 

 
Description 
The Technical Guidance and Assistance subprogram supports the program’s mission by helping agencies implement 
projects and practices that reduce energy bills and promote the use of water conservation, energy efficiency, and 
renewable energy.  The program’s technical assistance on energy efficiency and renewable energy technologies results in 
accelerated Federal sector adoption of these technologies.   
 
The subprogram’s assistance helps agencies reach the goals set forth by the EPAct 2005, E.O. 13423, the EISA 2007, and 
E.O. 13514.  Current government-wide goals include the following:  
• Improve energy efficiency and reduce GHG emissions of each agency, through the reduction of energy intensity by 3 

percent annually, or 30 percent by the end of FY 2015, relative to the baseline of the agency’s energy use in FY 2003 
(EISA 2007); 

• Ensure that at least 7.5 percent of Federal electricity consumption is generated from renewable sources in FY 2014 and 
20 percent by 2020 (EPAct 2005, President’s Climate Action Plan); 

• Ensure that at least half of the statutorily required renewable energy consumed by the agency in a fiscal year comes 
from new renewable sources (after 1999) and, to the extent feasible, the agency implements renewable energy 
generation projects on Federal or Indian property for agency use (E.O. 13423); and  

• Reduce water consumption intensity by 2 percent annually, or 26 percent by the end of FY 2020 as compared to the FY 
2007 base year (E.O. 13514). 

 
The subprogram’s broad range of assistance includes the following:  
• Analytical support from National Laboratories;  
• New technology deployment; 
• Direct technical assistance on capital projects;  
• Development of Federal agency efficiency standards; 
• Specification of energy-efficient products for agency procurement; 
• Energy assessments; and 
• Other assistance to help other agencies develop comprehensive planning and internal processes to reduce their energy 

use and to achieve Federal water consumption goals.   
 
Specifically, the subprogram supports data center efficiency and optimization initiatives by encouraging Federal agencies to 
adopt best practices, construct and manage energy-efficient core data centers, and educate energy managers and 
information technology professionals.  To accelerate progress in this area and the development of relevant technical 
knowledge, FY 2015 funding supports the establishment of a center of expertise focused on Federal Data Center Energy 
Efficiency and Optimization.  For energy-intensive Federal laboratories, the subprogram develops tools designed to help 
Federal agencies optimize laboratory energy and environmental performance, provides best practices in laboratory energy 
and environmental management, and conducts case studies on Federal laboratory energy and environmental projects 
exemplifying whole-building guiding principles.  For renewable energy, the subprogram provides project assistance and 
expertise in project assessment and implementation areas to help Federal agencies identify and implement renewable 
energy technologies, provides a collection of resource maps and assessment tools to help Federal agencies screen for 
potential renewable energy projects, and consults with agencies on available options to purchase renewable power and 
renewable energy certificates to meet energy regulatory requirements and goals.  In FY 2013, this subprogram provided 
web-based training on the latest Federal energy requirements, best practices, and technologies to more than 5,500 
individuals/participants. 
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Technical Guidance and Assistance  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Technical Guidance and Assistance   
Technical assistance on energy efficiency and 
renewable energy technologies that results in 
accelerated Federal sector acceptance of these 
technologies. 
 

Support technical assistance on energy efficiency and 
renewable energy technologies results in accelerated 
Federal sector acceptance of these technologies along 
with increased support for data centers, energy-
efficient and sustainable building practices; 
technology deployment networks; and expanded 
renewable energy technical assistance. 

Increase will support the establishment of a center of 
expertise focused on Federal Data Center Energy 
Efficiency ; project tracking; energy-efficient and 
sustainable building practices; technology 
deployment networks; and expanded renewable 
energy technical assistance. 
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Federal Energy Management Program 
Planning, Reporting and Evaluation 

 
Description 
The Planning, Reporting, and Evaluation subprogram effectively tracks the Government’s progress and status in energy and 
related goals’ achievement; ensures the program’s capabilities are a known resource for energy management; and 
coordinates the program's strategic planning, budgeting, and evaluation.  Specifically, the program compiles annual reports 
from all Federal agencies on energy consumption and management within Federal facilities, prepares an annual report to 
Congress, and conducts interagency collaboration.  In addition, this subprogram coordinates data collection to track Federal 
facility compliance with energy and water evaluations, project implementation measures, and benchmarking requirements 
per Section 432 of the EISA 2007.  Furthermore, through communications and interagency coordination, this subprogram 
shares the program’s technical resources with both the public and private sector.  Finally, this subprogram also supports the 
program’s strategic planning activities—ensuring that funding supports strategic goals. 
 
NECPA (as amended by EISA 2007) requires DOE to collect, verify and report on Federal agencies’ progress (including DOE) 
toward their goals to address energy efficiency in facilities.  As it does every year, in FY 2015, the program will collect and 
publish data for the Section 432 Annual Report to Congress and respond to inquiries to help ensure accuracy in reporting 
and analysis of trends.  In addition, through its awards program, the subprogram recognizes energy efficiency and 
renewable energy champions at Federal agencies. 
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Planning, Reporting and Evaluation 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Planning, Reporting and Evaluation   
Tracking the Government’s record in energy 
achievement; ensuring the program’s capabilities are 
a known resource for energy management; and 
coordinating the program's strategic planning, 
budgeting, and evaluation. 

Continue tracking the Government’s record in energy 
achievement; ensuring the program’s capabilities are 
a known resource for energy management; 
coordinating the program's strategic planning, 
budgeting, and evaluation; and supporting public 
access to Federal energy data. 

Decrease in funding reflects the streamlining of 
activities.   
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Federal Energy Management Program 
Federal Fleet 

 
Description 
The Federal Fleet subprogram assists and enables Federal agencies to meet or exceed requirements for reducing fleet 
petroleum consumption.  The subprogram provides direct technical assistance and tools to agencies for achieving this goal, 
including the following: 
 
• A fuel consumption dashboard; 
• A model that optimizes vehicle selection and location for maximum petroleum reduction; 
• Identification of areas where new alternative fuel infrastructure would displace the most petroleum consumption; 
• Training and communication on mandates and best practices; and 
• Analysis of Federal fleet compliance with Federal mandates through reporting in the Federal Automotive Statistical 

Tool (FAST).  
 

The subprogram provides guidance and assistance to help implement Federal legislative and regulatory requirements that 
mandate reduced petroleum consumption and increased alternative fuel use for the Federal fleet.  EISA 2007 requires 
agencies operating a fleet of at least 20 motor vehicles to reduce the fleet’s total consumption of petroleum products by 2 
percent annually through the end of FY 2015, relative to their approved baselines from FY 2005. 
 
The subprogram's efforts include assisting agencies with implementing and managing energy-efficient and alternative fuel 
vehicles, facilitating a coordinated effort to reduce petroleum consumption and increase alternative fuel use, and tracking 
and reporting Federal progress annually.  The subprogram provides information and resources for Federal requirements, 
technology resources, technical assistance on infrastructure development, and data analysis and trends, as well as 
coordination of INTERFUEL (an interagency working group for vehicle fleets).  The subprogram also provides resources for 
Federal fleet management, including publications, online tools, and related links on vehicles, alternative fuels, and fleet 
management deployment strategies.  Federal agencies must report vehicle acquisitions and alternative fuel consumption 
annually.  The program outlines reporting requirements and processes, including regulations, timelines, and tools to help 
Federal agencies meet annual requirements.   
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Federal Fleet 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Federal Fleet   
Assisting agencies with meeting or exceeding 
requirements for reducing fleet petroleum 
consumption.   

Continue assisting agencies with meeting or 
exceeding requirements for reducing fleet petroleum 
consumption. 

Increase and improve assistance for agencies in 
meeting or exceeding requirements for reducing fleet 
petroleum consumption. 
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Federal Energy Management Program 
Federal Energy Efficiency Fund 

 
Description 
Through the Federal Energy Efficiency Fund (FEEF) subprogram, FEMP provides direct funding to leverage cost sharing at 
Federal agencies for capital improvement projects and other initiatives to increase energy efficiency, water conservation, 
and renewable energy investments at Federal agency facilities.  Grants from FEEF will be awarded after a competitive 
assessment of the technical and economic effectiveness of each agency proposal, which will consider a cost benefit analysis 
of the life-cycle cost-effectiveness of the project, the amount of energy and cost savings anticipated to the Federal 
Government, the amount of funding committed to the project by the proposing agency, and the extent that a proposal 
leverages financing from other non-Federal sources.  Examples of the type of projects that will be encouraged include 
combined heat and power and onsite renewables.  Because upfront investment of appropriated funding enables the higher 
long-term savings from a project, grant selection will place greater weight on the amount of funding committed to the 
project by the proposing agency than on the extent that a proposal leverages financing from other non-Federal sources. 
 
Section 152(f) of the Energy Policy Act of 1992, Public Law 102-486, authorizes the Secretary of Energy to establish a 
Federal Energy Efficiency Fund with the stated purpose of providing grants to Federal agencies to assist them in meeting 
the energy management requirements of the National Energy Conservation Policy Act (42 U.S.C. 8256(b)).  The FEEF was 
provided with $2.5 million of FY 2013 and $3 million of FY 2014 funds to support competitively selected projects.  
 
This high-impact subprogram can dramatically increase the Federal pipeline of energy efficiency, water conservation, and 
renewable energy projects through direct financial incentives provided by appropriations.  In FY 2015, $3 million of the 
program’s FEEF funding is estimated to leverage $30 million of project investment and result in 3 trillion Btu and over $76 
million in savings over the life of the projects. 
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Federal Energy Efficiency Fund 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Federal Energy Efficiency Fund   
Six awards of direct funding to leverage cost-sharing 
at Federal agencies for capital improvement projects 
and other initiatives to increase energy efficiency and 
renewable energy investments at agency facilities.  
The FEEF was funded with $3 million of FY 2014 funds. 

Six awards of direct funding to leverage cost-sharing 
at Federal agencies for capital improvement projects 
and other initiatives to increase energy efficiency and 
renewable energy investments at agency facilities. 

No significant changes. 
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Federal Energy Management Program 
DOE Specific Investments 

 
Description 
The DOE Specific Investments subprogram supports activities that help ensure achievement of Federal and Departmental 
sustainability goals within DOE.  These goals are driven by mandates from statutes, including EPAct 2005 and EISA 2007, 
and related E.O., including E.O. 13514 and 13423.   
 
DOE is committed to meeting its sustainability goals and requirements, including reducing scope 1 and 2 GHG emissions by 
28 percent and scope 3 emissions by 13 percent by 2020.  DOE will strive to achieve this goal through its efforts to reduce 
energy intensity by 30 percent from FY 2003 by FY 2015; reduce water use intensity by 26 percent from FY 2007 through FY 
2020; use at least 20 percent of electricity from renewable sources by FY 2020; and ensure 15 percent of facilities meet the 
Guiding Principles for Federal Leadership in High-Performance Sustainable Buildings by FY 2015 working toward 100 
percent in the out years. In FY 2012, DOE reduced scope 1 and 2 (direct) GHG emissions by 34 percent relative to an FY 
2008 baseline—placing DOE on track to meet its FY 2020 scope 1 and 2 GHG reduction goals (28 percent reduction).  
 
The DOE Sustainability Performance Office (SPO) manages the DOE Specific Investments subprogram in collaboration with 
DOE’s Under Secretaries, Program Secretarial Offices, corporate offices, and DOE sites and National Laboratories.  The SPO 
serves as the lead for sustainability at DOE and is responsible for data collection, analysis, and the reporting of 
Departmental progress.  The SPO completes required reporting on behalf of the Department to Congress and OMB, 
including the Strategic Sustainability Performance Plan, the Annual Energy Report, the Greenhouse Gas Inventory, and the 
OMB Energy/Sustainability scorecard.   
 
The SPO also uses annualized site-level sustainability data to identify strengths, weaknesses, and to target technical 
assistance.  The SPO will continue to oversee and execute site-level energy, water, and resource assessments to determine 
where DOE should focus future improvements.  SPO will also provide direct funding to leverage cost-sharing at DOE 
facilities for capital improvement projects and other initiatives to increase energy efficiency and renewable energy 
investments.  All potential improvements will be assessed based on practicability and life-cycle benefits and cost-
effectiveness.  SPO will leverage gains at DOE sites by sharing best practices and resources throughout the DOE community.   
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DOE Specific Investments  
Activities and Explanation of Changes 

 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
DOE Specific Investments   
Provides technical assistance and support to DOE sites 
and National Laboratories to meet Departmental 
sustainability requirements 

Continue to provide technical assistance and support 
to DOE sites and National Laboratory to meet 
Departmental sustainability requirements. 

No significant changes. 

Page 222



Federal Energy Management Program 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, thereby 
reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry and 
academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and planning.  In 
FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15 percent compared 
to FY 2013.  The proposed FY 2015 budget continues this approach.  The site-wide facility support funds cover maintenance 
and engineering support; fire, emergency, and custodial services; general utilities; network infrastructure and licenses; 
environment, safety, and health support; and sustainability.    By moving these costs from laboratory overhead to direct 
funding, EERE accelerates technology transfer and mission impact by making it easier for companies and external 
researchers to access NREL capabilities and expertise. 
 
This funding supports research programs by providing basic site services, functions, and infrastructure for site operations, 
which includes:  management, building operations, building and grounds maintenance, fire and emergency response, 
engineering and construction support, minor construction projects, Electrical Safety Program, utilities, and facilities 
planning support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These 
activities and their costs are relatively fixed and only vary significantly based upon variations in commodities, construction 
activity, emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions. It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding for site-wide facility support is equivalent to the estimated contribution the 
program otherwise would have made through overhead charges. This method is based upon each program’s level of 
funding to NREL, adjusted to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support  

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
NREL Site-Wide Facility Support   
No NREL site-wide facility support directly funded 
through FEMP. 

Directly fund NREL site-wide facility support costs that 
are not included in the Facilities and Infrastructure 
budget rather than continue to fund these costs in the 
laboratory overhead rate. 

The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs.  The FY 2015 value 
enables and directly equates to the program’s 
estimated savings gained from the reduced labor 
multiplier. 
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Federal Energy Management Program 
Performance Measures 

In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 

FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Investment - Total Federal Investment in Facilities Energy Conservation Measures Government-Wide 

Target N/A N/A $750 Million 

Result N/A N/A N/A 

Endpoint Target $4.5 Billion of total investment in Federal Facilities Energy Conservation Measures by 2020 ($750 Million annually through FY2020) 
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Building Technologies 
 
Overview 
In the United States, residential homes and commercial buildings consume 40 percent of the Nation’s total energy with an 
annual energy bill of more than $400 billion.1  Buildings use more than 70 percent of the electrical energy in the U.S.  These 
energy bills can be cost-effectively reduced by 20-50 percent or more through various energy efficiency technologies and 
techniques.  The Building Technologies program will continue to develop and demonstrate advanced building efficiency 
technologies and practices to make buildings in the United States more efficient, affordable, and comfortable.  The program 
will utilize a three-pronged strategy:  1) High Impact Technologies: target the greatest opportunities for energy efficiency 
products and solutions (i.e., the highest potential market and energy efficiency impact); 2) Technology-to-Market: validate 
and drive these technology products and solutions to market by verifying performance and cost, providing improved data 
and information, and partnering with manufacturers and users; and 3) Lock In Savings: where a government role is 
appropriate and justified, lock in the savings through market based (e.g., Energy Star) and regulatory efforts that provide 
clear public and net economic benefit (i.e., codes and standards).  The program’s three-pronged strategy will specifically 
involve: 
• High Impact: support research, development, and demonstration (RD&D) of technologies that have the potential to 

achieve significant improvements in building efficiency that will help accomplish the program’s goal.  The program will 
do so by improving both the performance of and the cost to manufacture/install building components (solid-state 
lighting (SSL); windows; heating, ventilation and cooling; building envelope; and transactive controls) through ground-
breaking research and development and integration of those technologies; and develop whole-building energy system 
solutions that engineers, architects, and researchers can use to model energy consumption/performance in buildings.  

• Technology-to-Market: support market-priming measures to help technologies overcome the market barriers to 
widespread adoption, such as first cost, building trades’ limited acceptance and adoption of new technology and 
practices, and insufficient availability of consumer information.  This will be accomplished by increasing market pull 
from building developers, owners, and tenants through cooperation with stakeholders to develop and share validated 
data and best practices, improvement of building design and audit tools, and the creation of reliable efficiency 
benchmarks and databases to facilitate energy efficiency financing and to define efficiency’s value-add to consumers.  

• Lock in the Savings: support the widespread adoption of building efficiency technologies through the development of 
national energy efficiency standards for products and technologies that are promulgated by the Equipment Standards 
subprogram and ensure reductions in energy use and resulting household cost savings.  This will be accomplished by 
raising the standards for energy-consuming equipment and model building codes based on cost-effective, higher-
performing technology that private-sector manufacturers have successfully proven and commercialized. 
 

In order to develop and deploy energy efficient technologies and techniques that can make a sizeable reduction in building 
energy use and greenhouse gas emissions, building system components and transactions must be improved and become 
cost effective to building owners.  Collectively, program activities will focus on the following high level goal that is in 
alignment with the President’s Climate Action Plan and all-of-the-above approach to energy: the program will develop and 
promote the adoption of technologies and practices, that when fully deployed, would reduce U.S. building-related energy 
use by 50 percent from the 2010 Annual Energy Outlook baseline.  Achieving this goal would decrease annual energy use by 
approximately 20 quads, which is equivalent to approximately 1 billion metric tons of CO2, and save consumers and 
businesses roughly $200 billion in annual energy costs. 
 
The program invests in a balanced portfolio of activities in pursuit of its energy efficiency goals.  This investment portfolio is 
established based on assessments of current market barriers, determination of the technologies that would most 
contribute to national goals when adopted, and assessing what technology development pathways are well suited to 
concurrently fulfill the demands of the market in both the near term and into the future.   
 
The program uses analytically-based tools, field measurement and verification, and cost-effectiveness analysis to balance its 
portfolio.  For example, the program’s Prioritization Tool is used to assess and compare the potential impact of over 500 
different building technologies and measures at various stages of development.  Factors such as primary energy savings, 
costs of conserved energy, market size, lifetime, and market penetration are considered. 
 

1 Buildings Energy Data Book, U.S. Department of Energy.  March 2012, http://buildingsdatabook.eren.doe.gov/TableView.aspx?table=1.2.3.   
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Highlights of the FY 2015 Budget Request 
Major changes for FY 2015 are increases within the program’s Emerging Technologies (ET) subprogram and its Equipment 
and Appliance Standards subprogram.  In the ET subprogram, the program will continue its research efforts in its five key 
technology areas, targeting savings of more than 50 percent over the 2030 buildings energy consumption projected by the 
2010 AEO.  Technology areas include: SSL; heating, ventilation, & air-conditioning (HVAC), including water heating and 
appliances; windows and building envelope; whole-building energy modeling; and sensors and controls (including 
transactive controls).  In FY 2015, the program will pursue an approximately $8 million early-stage research and 
development (R&D) Incubator Funding Opportunity Announcement (FOA) for off-roadmap technologies.  This Incubator 
FOA will include an “open” topic that allows applications for all relevant building energy efficiency technologies and 
solutions that reduce the costs or improve information flow to better manage buildings.  The program will also pursue an 
Innovations FOA that will include roadmap-driven topics, such as advanced controls, envelope & windows, and AC/DC 
converters for miscellaneous electric loads–all of which offer the possibility of significant energy savings.   
 
The ET subprogram will pursue non-vapor compression technologies capable of being used in HVAC applications through an 
approximately $10 million Future of Air Conditioning Technologies (FACTs) FOA.  Non-vapor compression air conditioning 
technologies have the potential to replace or be integrated with conventional vapor compression technologies to provide 
up to 50 percent reductions in energy consumption.  Furthermore, the program will continue efforts to develop more 
efficient and cost-effective heat exchangers.  Heat exchangers are a critical cross-cutting technology platform used not only 
in air conditioning, heating, water heating, and refrigeration; but also in nearly every application that generates waste heat, 
a target rich environment for future energy savings.   
 
In FY 2015, the program will also invest in R&D on transactive controls, which support smart buildings, buildings with 
technologies and control systems that cannot only optimize energy performance and comfort, but also support energy-
related transactions outside the building envelope.  The program’s sensors and controls development work will enable 
improved building energy management and enable key elements for a more transactive energy market, in which building 
systems could better respond to price signals to reduce energy transaction costs and ensure more competitive pricing.   
 
In addition to R&D activities, the program will continue to pursue market-focused initiatives in both the Commercial and 
Residential Buildings Integration subprograms to overcome the market barriers to widespread adoption.  Major barriers 
include first cost, fragmented market segments, lack of uniform data and data formats, and insufficient availability of 
objective consumer information, all of which result in building trades’ limited acceptance and adoption of new technologies 
and practices.  The program’s approach to addressing these barriers includes partnerships with stakeholders to develop and 
share validated data and best practices, improvement of building design and audit tools, and the creation of reliable 
efficiency benchmarks and databases to facilitate energy efficiency financing and to define efficiency’s value-add to 
consumers.  
 
Residential and Commercial Buildings Integration efforts will focus on identifying energy efficient solutions and partnering 
with market leaders to accelerate adoption through continued development of tools and databases that reduce uncertainty 
associated with energy savings related investments (e.g., Building America Solution Center; Building Performance 
Database).  In FY 2015, Commercial Buildings Integration (CBI) will demonstrate and evaluate the impact of three promising 
new technologies in commercial buildings; broaden the use of the Commercial Energy Asset Score by demonstrating its use 
in utility energy efficiency programs; and demonstrate 2 percent per year portfolio-wide energy savings in Better Buildings 
Alliance industry partner organizations.  Residential Buildings Integration (RBI) will encourage construction of 5,000 highly 
efficient new homes through Challenge Home, and 100,000 retrofits through Home Performance with ENERGY STAR, as 
well as demonstrate program models to enhance private sector participation in offering these programs and services.  
 
The Residential Buildings Integration subprogram is in the process of making improvements to the successful Building 
America (BA) initiative to significantly increase its applicability and its reach into the market.  BA will continue to develop 
new, cost-effective energy efficient technical solutions for existing and new construction; however, rather than only 
focusing on whole house approaches, actionable solutions will be developed around typical systems that are retrofitted 
individually.  While whole house retrofits are the most cost effective and comprehensive opportunity for a homeowner, few 
homeowners are able to implement this approach.  Instead, systems (HVAC, windows, roofs, etc.) are typically retrofitted 
individually, either due to end of life function, the desire to increase home health and comfort, or even aesthetics, and are 
replaced as finances and priorities allow.  This new, more granular approach will provide feasible and cost effective 
solutions to a wider range of companies working to improve residential homes.   
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The Equipment and Buildings Standards subprogram will be increased and will generate cost-effective energy savings 
through the development of national appliance and equipment standards.  The additional funding supports increased 
rulemakings and standards certification and enforcement in both commercial and industrial products, as well as increased 
emphasis on assisting state and local jurisdictions to improve building energy code compliance.  Because minimum 
standards effectively eliminate low-efficiency products from the marketplace, the program saves consumers money and 
energy by ensuring that products purchased, installed, and operated are energy-efficient, while updated codes, adopted by 
state and local jurisdictions, provide a minimum energy efficiency performance for homes and businesses.  Energy 
conservation standards and test procedures directly support national energy policy objectives, such as increasing energy 
savings and energy productivity, and reducing carbon emissions.   
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Building Technologies  
Funding ($K) 

 

 

FY 2013 
Current2 

FY 2014 
Enacted3 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs. 
FY 2014 
Enacted 

Building Technologies      
Emerging Technologies (ET) 58,599 55,862 55,862 79,000 +23,138 
Commercial Buildings Integration (CBI) 33,956 30,782 30,782 28,000 -2,782 
PSU Consortium for Building Energy Innovation 22,843 9,994 9,994 10,000 +6 
Residential Buildings Integration (RBI) 27,678 24,390 24,390 23,000 -1,390 
Equipment and Buildings Standards  61,525 55,840 55,840 69,000 +13,160 
NREL Site-Wide Facility Support  0 1,000 1,000 2,700 +1,700 

Total, Building Technologies 204,601 177,868 177,868 211,700 +33,832 
 
SBIR/STTR: 
• FY 2013 Transferred : SBIR: $2,366,000; STTR $307,000  
• FY 2014 Projected: SBIR: $1,932,000; STTR: $276,000  
• FY 2015 Request: SBIR: $2,732,000; STTR: $377,000  
  

2 Funding reflects the transfer of SBIR/STTR to the Office of Science. 
3 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $106,166. 
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 Building Technologies 
Explanation of Major Changes ($K) 

 FY 2015 vs.  
FY 2014 
Enacted  

  
Emerging Technologies (ET): The funding increase for emerging technologies is primarily associated with increased R&D investments in high-impact 
areas.  Specifically, ET will invest in FOAs to pursue non-vapor-compression air conditioning technologies and to modernize the EnergyPlus whole 
building energy modeling “engine;” will support a full “Incubator” FOA; and will increase investments in transactive controls and EERE’s  Grid 
Integration Initiative, all of which offer significant opportunities to increase energy savings and reduce greenhouse gas emissions.   

+23,138 

  
Commercial Buildings Integration (CBI):  CBI will reduce funding for several activities which require less investment as the projects move from 
development to deployment.  This includes several core tools and platforms, including the Commercial Building Asset Score and the Standard Energy 
Efficiency Data platform (SEED).   

-2,782 

  
PSU Consortium for Building Energy Innovation:  No significant change. +6 
  
Residential Buildings Integration (RBI):  RBI will slightly scale back investments in developing and deploying energy efficient technologies for new and 
existing homes, in order to focus efforts on the subprogram’s high-impact activities. -1,390 

  
Equipment and Buildings Standards:  The additional funding supports increased rulemakings and standards certification and enforcement in both 
commercial and industrial products, as well as increased emphasis on assisting state and local jurisdictions to improve building energy code 
compliance.   

+13,160 

  
NREL Site-Wide Facility Support:   The delta is the result in a change in methodology used to allocate site-wide facility support contributions amongst 
programs.  The FY 2015 value enables and directly equates to the program’s estimated savings gained from the reduced labor multiplier. +1,700 

  
Total, Building Technologies   +33,832 
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Building Technologies 
Emerging Technologies 

 
Description 
The Emerging Technologies (ET) subprogram supports a broad array of technologies that impact building energy 
consumption.  These technologies include HVAC, water heating, building envelope, windows, solid-state lighting, sensors & 
controls (including transactive controls), appliances like clothes washers and dryers, and building energy modeling.  
Emerging Technologies investments will support the goal to develop technologies enabling a 70 percent reduction in 
lighting energy use, 60 percent savings in water heating, 20 percent savings in HVAC, 20 percent savings in building 
envelope & windows, 20 percent savings in appliances, and 30 percent savings enabled by sensors & controls from the 2010 
AEO baseline. 
 
FY 2015 activities include: achieving >10 percent improvement in the manufacturing cost of warm-white Light-Emitting 
Diode (LED) packages, to 144 lumens per dollar; initiating field tests for multi-function fuel-fired heat pumps; establishing 
the Fenestration Attachments Rating & Certification Organization; enhancing EnergyPlus energy modeling software speed 
so that it can execute in 4 hours (currently 7.5 hours); and delivering an Open Energy Information System (EIS) beta 
platform for commercial buildings, all of which will contribute to the goal of enabling a 50 percent energy reduction in U.S. 
residential and commercial building stock (new and existing)  to the “business-as-usual” projection by the 2010 Annual 
Energy Outlook. 
 
HVAC/Water Heating Appliance R&D focuses on cost-effective technologies that improve system energy consumption.  
Collectively, these end uses consumed 23.4 quads of primary energy, or 58 percent of building energy use in 2010.4  These 
efforts support the program’s goal of enabling an overall 50 percent building energy savings through:  20 percent energy 
savings in HVAC, 60 percent energy savings in water heating, and 20 percent energy savings in appliances.  Analysis has 
shown that heat pumps have the technical potential to save up to 50 percent of the energy used by conventional HVAC 
technologies in residential buildings.  The program’s focus is on the introduction of new heat pump technologies, heat 
exchanger technologies, and advanced appliances, e.g., refrigerators, clothes dryers, etc.  A competitive FOA supporting 
research and development of non-vapor compression air conditioning technologies will be issued in FY 2015.  These 
technologies have the potential to replace or be integrated with conventional vapor compression technologies to provide 
50 percent reductions in energy consumption, and therefore will be a focus in FY 2015 as existing vapor-compression-based 
heat pump projects are completed.  In FY 2015, $15 million will be invested in these activities. 
 
Next-generation windows and building envelope technologies have substantial technical potential to reduce energy 
consumption in buildings.  However, to make significant progress toward the program goal, any next-generation 
technologies must be developed with a specific emphasis on achieving a market-acceptable installed cost to facilitate mass-
market adoption.  Activities in windows and building envelope will focus on technologies such as highly insulating materials 
and systems, and methodologies and analysis tools for measurement and validation of building envelope performance. 
 
Windows and envelope activities have been significantly restructured to focus on reducing the cost of high impact, next-
generation energy-efficiency products to enable mass-market adoption.  Some previous efforts were not continued 
because it was determined that the potential energy savings were insufficient to achieve program goals, including projects 
focused on cool roof coatings, attic/roof insulation, and dynamic windows.  Other efforts were not continued because there 
was no viable path to necessary cost reductions, including dynamic windows and highly insulating windows.  In FY 2015, $3 
million will be invested in window and envelope to develop air sealing and infiltration systems focused on controlling heat, 
moisture and air flow in buildings.  The ultimate program target in this area is to develop technologies with a <2-year 
payback period by 2025.  The program will also continue to provide national labs with $2 million to support projects aligned 
with core capabilities in windows and building envelope technologies.   
 
The Solid-State Lighting (SSL) initiative is furthering the technical capabilities and market acceptance of light emitting diodes 
(both organic and inorganic) that will enable the reduction of lighting energy consumption by about 50 percent , thus 
playing a major part in enabling a 50 percent reduction in energy consumption in the entire building sector..  The SSL 
program is investing $25 million to improve performance and lower cost.  In FY 2015, SSL activities will pivot back from a 
specific manufacturing cost reduction focus to a broader R&D program that includes other high-priority research topics 

4 2011 Buildings Energy Data Book; sum of space heating, space cooling, water heating, refrigeration, cooking, and wet cleaning end uses. 
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such as LED emitter materials, Organic Light-Emitting Diode (OLED) light extraction techniques, LED new-form-factor 
luminaires, and OLED electrode structures.  In FY 2015, SSL will target >10 percent improvement (relative to 2014) in 
manufacturing cost of warm-white LED packages, to 144 lumens per dollar by the end of the fiscal year. 
 
A comprehensive, open source open architecture building control system solution would provide capabilities that enable a 
variety of applications implemented by multiple vendors that interoperate with other systems and present a consistent 
style of interaction with the user.  The opportunity for open source building control systems and affiliated low cost sensors 
is the largest, untapped need facing the building management sector.  In FY 2015, the program will invest $8 million to 
develop common, shareable components and tools that improve the ability of building operators and owners to achieve 
projected savings at the lowest possible cost to their businesses.   
 
Highly automated buildings will need additional sensors and metering; some for energy systems (plug load, lighting, HVAC), 
others for air quality, building occupancy, external lighting conditions, water consumption, security, etc.  A key issue that 
impedes broad scale deployment of even existing sensors is the relatively high total cost (both device and installation).  To 
address this need, the program will focus on opportunities that will develop and take to market new sensors and sensor 
configurations that allow easy implementation into building operation, in a secure and cost effective way.  The program will 
also fund building applications and whole-home pilots to develop sensor and control system materials (manuals, tools, 
software installation support) so that industry can replicate at scale.  The program will commit up to $2 million in 
competitively selected matching research funds for companies that want to engage in innovative buildings-related sensors, 
controls, and associated systems research that helps meet these goals.  The program also requires that 100 percent of the 
research paid for by these funds remain non-proprietary, for the public good, and in keeping with (and not replacing) 
industry developed/developing standards. 
 
Transactive controls, a core component to DOE’s grid integration activities, are control solutions that allow operational 
decisions to be based on market signals (i.e., commodity, service, retrofits, etc.) whether it is a direct (i.e. time of day 
electricity price) or indirect (i.e. price given the fuel and carbon impact of the existing electricity mix) financially based 
indicator of the energy system.  In some installations, as demonstrated by OE with utility partners, these systems have been 
proven to be a more economically efficient method of managing a complex energy system because electronically 
controlling end uses in a dynamic fashion is a less expensive method than to deploy traditional stationary storage (i.e. 
electric or thermal storage) or other ancillary service solutions.   
 
To date, utilities and other market participants have been slow to integrate transactive controls in a holistic way – either 
behind the meter or across the meter (i.e., in lighting/HVAC systems in a building, virtually aggregated water heaters in a 
utility service territory, or roof top unitary air conditioning equipment across big box retailers) even though it is a proven 
alternative to stationary storage.  Many of the existing deployments of transactive energy built upon smart meter 
installations.   
 
To  better enable building-level technologies to interact with each other and with the grid, the program will invest $10 
million to support development of transactive controls as described above and an additional  $7 million in EERE’s Grid 
Integration Initiative to support complementary cross-cutting work.  Customer-owned electric vehicles, distributed 
renewable generation, and building equipment can be integrated to optimize their overall performance and designed to 
interact with the utility grid and better meet grid requirements as the concentration of these technologies on the grid 
increases.  To enable customer options that address these integration issues in a comprehensive manner, EERE will 
implement a joint $19 million FOA sponsored by the Solar Energy Technologies program ($7 million), Building Technologies 
program ($7 million), and Vehicle Technologies program ($5 million) to solicit technology and tool development and 
demonstration activities.  Work within the Building Technologies program will specifically focus in the following areas: 
• Standardization of Data – within the building complex, increasing levels of information are needed to optimize 

efficiency and behind the meter coordination of information prior to interactions with the grid.  This work will explore 
common data interfaces within the building and provide an information basis for NIST to develop standards.  This effort 
will be coordinated for handoff with NIST and OE. 

• High Resolution Data – Building-wide data will not be sufficient for a highly automated building.  The metrics are too 
broad and vague.  To optimize building performance and to more effectively transact with the grid, successful solutions 
require building energy data that is relevant to the product or service that the building is designed to provide (e.g., a 
refrigerated distribution center for foods vs. a multi-family housing unit).  This work will develop tools that provide 
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higher resolution information from the buildings and validate what information is most useful for optimization within 
the building and with the grid. 

• Data Analytics/Tools – Data ‘mining’ to improve building energy performance or forecast the value of transactions is 
necessary to support a fluid and vibrant building-to-grid (B2G) data sharing network.  A critical component of any 
solution in building automation is predictive analytics that identifies trends in how the building is performing or being 
used, inferring relationships between variables and creating rules to predict how the building performs under different 
scenarios. 

 
Whole-Building Energy Modeling (BEM) — physics-based software calculations of a building’s annual energy consumption 
from a description of its assets and operations—is a key enabler of building energy efficiency.  BEM supports integrated, 
performance-driven design in new construction and major retrofits, which yields lower energy use in buildings.  BEM forms 
the basis of whole-building energy-efficiency standards like ASHRAE 90.1 and IECC, energy-efficiency rating systems like 
LEED and GreenGlobes, and Federal and utility incentive programs.  Emerging uses of BEM include design, optimization, and 
implementation of control systems for energy minimization in addition to occupant comfort, ongoing commissioning and 
fault-detection and diagnosis for building HVAC systems, and dynamic building control and demand-response.   
 
EnergyPlus is Building Technologies’ state-of-the-art open-source whole-building energy modeling engine.  The program 
develops and deploys EnergyPlus to address the various energy simulation use cases.  For instance, EnergyPlus is the 
simulation engine inside a number of commercial and free design tools including Building Technologies’ own OpenStudio.  
EnergyPlus is inside compliance tools like California’s CBECC-Com for Title24.  It is also inside rating tools like Building 
Technologies’ own Asset Score.   
 
In FY 2015, the program will invest $3 million to modernize EnergyPlus, which utilizes a significantly out-of-date 
programming language.  This includes upgrading EnergyPlus to use: a modern software platform that better meshes with 
existing software ecosystems and supports performance optimization; modern algorithms that support building physics 
calculations for lighting and heat transfer; and updated and optimized equipment-sizing strategies.  The FY 2015 goal is to 
execute Energy Plus (in a standard test) in 4 hour versus the current 7.5 hour timeframe.  This investment is supplemented 
by in-kind contributions from several private entities that use this tool to support their businesses. 
 
Specifically, a large software company is supporting work on modernization and speedup with an eye towards including 
EnergyPlus as the analysis engine behind their popular suite of architectural design tools.  In addition, a large HVAC 
company is supporting the equipment sizing work as a step towards using EnergyPlus as the analysis engine within their 
popular energy-simulation and equipment-sizing software   
 
Recent ET accomplishments include: 
• SSL-funded R&D produced an efficacy of 161 lumen per Watt in a laboratory device with quality warm white lights (CRI 

of 88, R9 of 29, and CCT of 3078 K), thus exceeding the expected efficacy for 2013 by 25 percent.  Further, DOE R&D 
helped improve manufacturing cost to 115 lumen per dollar, which slightly exceeded the goal of 111 lm/$.  Overall, SSL 
products on the market and installed in buildings for CY 2012 were estimated to save consumers 70 trillion Btu (0.70 
quads) annually in source energy.5 

• Oak Ridge National Lab (ORNL) with a private-sector partner won an R&D 100 Award for a ground source integrated 
heat pump (GS-IHP) unit.  This revolutionary unit uses variable speed technology to save up to 60 percent of annual 
energy use and cost for residential heating and cooling over conventional systems, and is up to 30 percent more 
efficient than other ground source heat pumps.  The product will be manufactured in Oklahoma. 

• Another private-sector company, with support from the Lawrence Berkeley National Laboratory (LBNL), received a 
2013 R&D 100 Award for their Universal Smart Window (USW) Coating.  This first-of-its-kind technology enables 
dynamic control over how much of the sun’s heat enters a building through its windows, thereby lowering energy 
consumption and improving occupant comfort.  Unlike competing smart window technologies, the USW Coating can 
block heat-producing, near-infrared solar radiation without blocking visible light. 

• The most recent release of the Modelica Buildings Library now includes more than 200 open-source models for room 
and zone heat and mass transfer, airside equipment, plant equipment, and control primitives.  This free library is seeing 
growing use in prototyping and demonstration projects including an optimized chiller control project in the 

5 “Adoption of Light-Emitting Diodes in Common Lighting Applications.”  Navigant, May 2013, available at: 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/led-adoption-report_2013.pdf. 
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Washington, DC, Navy Yard.  In addition, the latest release of EnergyPlus is the first multi-core enabled release of 
EnergyPlus. 

 
In addition, these funds may be used to support efforts such as peer reviews; data collection and dissemination; and 
technical, market, and economic studies and other analyses. 
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Emerging Technologies 

 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Emerging Technologies   
Lighting R&D ($25,785,000)  
• Support will be continued to both improve 

performance and to lower costs for LEDs and 
OLEDs.  With direction from well-established 
technology roadmaps setting a target for LED 
manufacturing cost (128 lumens/$), a 
competitive FOA will be released to pursue 
innovations in LED and OLED core technologies 
(i.e., LED emitter materials, OLED light extraction 
techniques), product development (i.e., novel 
LED luminaires, improved OLED light extraction), 
and manufacturing (i.e., LED luminaire 
manufacturing, OLED deposition equipment). 

Lighting R&D ($25,800,000) 
• Continue support to improve performance and 

costs for LEDs and OLEDs.  The roadmap-driven 
LED cost target is 144 lumens/$ for FY 2015.  A 
competitive FOA will again be released to keep 
driving innovations in LED and OLED core 
technologies (i.e., down converters, stable white 
OLEDs), product development (i.e., LED package 
development, low-cost OLED electrodes), and 
manufacturing (i.e., LED test equipment, OLED 
materials manufacturing). 

Lighting R&D (+$15,000) 
• No significant changes. 

Space Conditioning and Refrigeration R&D 
($6,696,000) 
• Continue support to complete early-stage 

research and development of the radial air 
bearing heat exchanger, and its application to 
HVAC systems.  Continue development of more 
efficient, vapor-compression heat pump systems, 
including cold-climate heat pumps and CO2 heat 
pump water heaters.  Continue development of 
natural-gas-fired HVAC technologies, including a 
multifunction natural-gas heat pump and an 
absorption heat pump water heater.  Complete 
computational effort to help develop next-
generation, low-global-warming-potential 
refrigerants.   

Space Conditioning and Refrigeration R&D 
($15,200,000) 
• Continue development of heat-pump 

technologies, especially integrated heat pumps 
(IHPs) that combined space heating and cooling 
with water heating.  A key project is development 
of a fully variable-speed version of an air-source 
IHP for the US market with a 50-55 percent 
energy savings potential.  A significant effort will 
be devoted to a competitive FOA to pursue non-
vapor-compression air conditioning technologies 
that offer improved efficiency, reduced global 
warming potential, improved part-load 
performance, and building system integration 
capability.   

Space Conditioning and Refrigeration R&D 
(+$8,504,000) 
• The substantial increase in funding will allow the 

pursuit of a competitive FOA on non-vapor-
compression air conditioning technologies which 
have the potential of “leapfrogging” existing 
HVAC technologies by pursuing entirely new 
approaches that offer better performance with 
reduced environmental burden. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

Transactive Controls ($5,389,000) 
• Core funding is provided to support the 

introduction of self-configuring, self-
commissioning, and self-diagnosing building 
systems that ensure continuous peak operating 
efficiency and can be introduced into building 
stocks quicker and at lower cost than traditional 
approaches based on disseminating information 
in an attempt to change behavior.   

Transactive Controls ($10,000,000) 
• Invest in the development of an open-source 

open-architecture transactive software platform 
for building energy management.  This will 
standardize the development and application of 
control strategies for existing and new buildings, 
especially small to medium sized buildings <200k 
square feet.  This work will build on the 
program’s efforts to increase the operating 
efficiency of building energy systems, ensure 
persistence of operations through improved 
maintenance and make buildings more grid-
responsive.  Additional tasks will address issues 
such as: standardized communication linkages 
between lighting and HVAC equipment, between 
buildings, and between utility DR programs.  
These linkages will align with the protocols and 
standards under development by the Office of 
Electricity and others to ensure interoperability 
across the distribution system. 

Transactive Controls (+$4,611,000) 
• Increased funding supports development of an 

open-source open-architectures transactive 
software platform for building energy 
management. 

Building Envelope R&D ($9,994,000) 
• Core funding is continued to support the ongoing 

development of software design tools for energy-
efficient windows (WINDOW and THERM), 
residential attics (AtticSim), and heat/moisture 
transfer in building insulation (WUFI), including 
experimental testing required for model 
validation.  A competitive FOA will be released to 
support establishing a Fenestration Attachments 
Rating & Certification Agency (FARCA).  A FOA 
topic will also be released on highly-insulating, 
cost-effective building envelope components. 

Building Envelope R&D ($6,000,000) 
• Core funding (building envelope and roofs at 

ORNL and windows at LBNL) will continue to 
support the development of the software design 
tools and the accompanying experimental 
testing.  A FOA topic will be released to support 
air sealing and infiltration control systems-level 
R&D focused on controlling heat, moisture and 
air flow in buildings.   

Building Envelope R&D (-$3,994,000) 
• The decrease in funding is associated with a fully 

funded FY 2014 four-year FOA to establish the 
Certification and Rating of Attachments for 
Fenestration Technologies (CRAFT).  Funding for 
window attachments related projects declines as 
it is deprioritized.  Additionally, some previous 
efforts are not being continued because the 
program determined that the potential energy 
savings are insufficient to achieve program goals 
and/or because there was no viable path to 
necessary cost reductions – including projects on 
cool roof coatings, attic/roof insulation, dynamic 
windows, and highly insulating windows. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

Analysis Tools ($2,998,000) 
• Core funding is provided for continued support of 

the EnergyPlus whole building energy modeling 
(BEM) “engine”.  Crucial updates to EnergyPlus 
will be carried out by lab performers and Year 3 
(of 5) of the competitively awarded EnergyPlus 
maintenance agreement, such as improved 
equipment sizing, and handling of general space 
geometries for heat transfer and lighting.  
Preparations will also be made for the FY 2015 
FOA on EnergyPlus Modernization via a 
collaborative effort with Autodesk Inc. that will 
transition EnergyPlus from a FORTRAN to a C++ 
platform.  Core funding is also provided for the 
Radiance lighting engine for speedups and tighter 
integration with EnergyPlus, for  the Modelica 
Buildings Library for the development of 
component and controls models for EnergyPlus, 
and for the BESTEST suite of energy simulation 
validation tests for updated thermal shell tests. 

Analysis Tools ($7,000,000) 
• Core funding will continue to maintain and 

upgrade EnergyPlus with a focus on supporting 
generalized equipment control strategies.  
Significant effort will be devoted to modernizing 
EnergyPlus through a competitive FOA which will 
target a refactoring of EnergyPlus and a re-
engineering of its envelope and loads subsystem 
to exploit high-performance physics algorithms 
and their implementations on modern hardware 
like graphics processing units.  Core funding will 
be provided for Radiance for additional speedup 
work and refactoring to support simulation for 
the Modelica Buildings Library for component 
and controls models for the re-engineered 
EnergyPlus, and for the BESTEST suite of 
simulation validation tests for airside equipment 
tests.   

Analysis Tools (+$4,002,000) 
• Funding increase supports a competitive FOA to 

modernize EnergyPlus. 

Grid  Integration Initiative ($0) 
• This activity was not funded in FY 2014. 

 Grid  Integration Initiative ($7,000,000) 
• The program will solicit technology and tool 

development and demonstration activities to 
ensure customer-owned electric vehicles, 
distributed renewable generation, and building 
equipment can be integrated to optimize their 
overall performance and designed to interact 
with the utility grid and better meet grid 
requirements as the concentration of these 
technologies on the grid increases. 

 Grid Integration Initiative (+$7,000,000)   
• Supports building-related investments in EERE-

wide Grid Integration Initiative. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

High-Impact Technology R&D ($5,000,000) 
• The program is issuing an “Incubator” FOA to 

support innovative technologies and solutions 
that could help meet existing goals but are not 
represented in a significant way in the program’s 
existing Multi-Year Program Plans (MYPPs) or 
current portfolios.  The Incubator program allows 
EERE to assess new technologies for their 
potential to be “on ramped” to future MYPPs.  
Successful incubator projects will reduce the risk 
associated with potentially breakthrough 
approaches and technologies so that they could 
be viable candidates for inclusion in future 
program roadmaps.   

High-Impact Technology R&D ($8,000,000) 
• Similar to FY 2014, the program is issuing an 

“Incubator” FOA to support innovative 
technologies and solutions that could help meet 
existing goals but are not represented in a 
significant way in the program’s existing MYPPs 
or current portfolios.  The Incubator program 
allows EERE to assess new technologies for their 
potential to be “on ramped” to future MYPPs.  
Successful incubator projects will reduce the risk 
associated with potentially breakthrough 
approaches and technologies so that they could 
be viable candidates for inclusion in future 
program roadmaps. 

High-Impact Technology R&D (+$3,000,000) 
• Increase in funding ramps up the “Incubator” 

activity to provide a greater range of additional 
opportunities to surface innovative solutions 
associated with the reduction of building energy 
consumption.   
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Building Technologies  
Commercial Buildings Integration 

 
Description 
The Commercial Buildings Integration (CBI) subprogram accelerates energy performance improvements in existing and new 
commercial buildings by developing, demonstrating, and releasing a suite of cost‐effective technologies, technical 
specifications, tools, and solutions, as well as analyzing their ability to deliver the intended energy savings.  The subprogram 
also promotes voluntary activities to prime and support improved energy efficiency in the commercial building sector, with 
an emphasis on high-potential products for commercial building investment, in all climate zones and in building types 
representing 80 percent of building energy use.  The goals for these activities are to demonstrate that it is cost effective to 
reduce the energy required to operate commercial buildings by 20 percent by 2020 and, in all climate zones and in building 
types representing 80 percent of building energy use, by 50 percent by 2013 from a Commercial Building Energy 
Consumption Survey (CBECS) 2003/2012 baseline. 
 
CBI has had success in three areas: demonstrating actual energy and cost savings that can be achieved with high efficiency 
equipment; partnering with market leaders to prove energy conservation strategies; and developing databases capturing 
building improvement information that reduce uncertainty associated with investment (i.e., Buildings Performance 
Database).  CBI has increased the square footage of Better Buildings commercial partners implementing energy saving 
technologies and practices to over 10 billion square feet of buildings; published the first twelve implementation models for 
commercial building owners and operators describing successful pathways used to overcome common barriers to energy 
efficiency; and conducted pilot testing of the commercial building energy asset score with hundreds of buildings across 
several building types, to help the market develop a standard approach to recognizing efficient building assets.  
 
In FY 2015 CBI will invest $5 million to advance the adoption of newly commercialized or underused advanced technologies 
and methods to facilitate integrated low-energy building design and operation through technologies demonstrations, 
industry challenges, and focused investigations that establish how these technologies can be properly applied in 
commercial buildings throughout all climate zones in the U.S.   
 
CBI also will invest $15 million to build the common data structures, tools and processes to support and drive greater 
investment in energy efficiency across all commercial market sectors.  CBI is focused on several key areas that represent 
significant barriers to greater commercial investment in energy efficiency.  These include:  
• Energy performance data access and utilization (see below); 
• Design and decision support tools that incorporate energy performance into organizational culture and real estate 

transaction points (lower-cost, higher-value energy modeling for design and construction; energy-aware appraisal, 
leasing and financing; organization-wide energy management) and that inform cost-effective organizational and 
business models; and 

• Preparing the clean energy workforce to design, build and operate buildings more efficiently, including common 
workforce guidelines to streamline and improve the value of the credentialing process, and training content where 
specific gaps are identified. 

 
CBI will continue its efforts to improve access to decision-grade information on building energy performance and make 
building energy performance information interoperable, accurate and readily available at all levels of granularity.  This 
builds on successful program areas to ensure that owners, operators, tenants, and investors can use data effectively to 
create value in buildings through improved energy efficiency and that state and local decision makers can better assess the 
results of efficiency projects and programs.  CBI’s work in this area will include several components:  
• Common data exchange standards—Work with the energy efficiency industry to develop and deploy voluntary data 

standards (such as the Building Energy Data Exchange Specification (BEDES)) and tools that improve interoperability, 
reduce the cost of doing business, and unlock new business opportunities;  

• Efficient data collection –Increase the depth and breadth of nationally available data (through the Buildings 
Performance Database (BPD)) while lowering the costs of data collection and management (through the Standard 
Energy Efficiency Data Platform (SEED));  

• Improved & standardized EM&V – develop, demonstrate and release improved methods of evaluation, measurement 
and verification (EM&V) of energy efficiency impacts that increase market trust in energy savings and reduce the cost 
of doing business; and 

Page 240



• Automation of data collection – Develop and demonstrate ways to automatically collect data on energy use and 
performance of equipment and buildings to improve the accuracy and usability of national data sets.  CBI will 
coordinate efforts with the State Energy Program and DOE’s broader State and local activities, and will coordinate with 
the EIA on the Commercial Building Energy Consumption (CBECS) survey. 

 
CBI will invest $8 million in market partnerships to accelerate the adoption of advanced technologies and energy-saving 
strategies for new and existing buildings.  Through industry partnerships (such as our Retail Partnership with Wal-Mart, 
Target, Yum! Brands, and McDonald’s), as well as federal, state and local government owners and operators of buildings, 
CBI convenes industry partners to develop and deploy solutions for their peers, including advanced technical specifications 
that drive efficiency in a range of building technologies, research and tools that can advance efficiency leasing, valuation 
and financing, platforms that can be used to advance and implement energy efficiency strategies, and replicable business 
and organizational models.  Examples include the advanced rooftop air conditioner and parking and garage lighting 
specifications, both of which would significantly reduce energy use.  CBI will encourage whole-building energy performance 
improvement via market partnerships leading to portfolio-wide energy savings of 2 percent per year for participating 
organizations (currently CBI has about 200 Better Buildings Alliance members across multiple commercial sectors).  In 
addition, CBI is working with a diverse set of industry and non-governmental organizations to drive these solutions and 
tools further and faster through joint campaigns, new incentives and other strategic activities.  These strategic partnerships 
with end-users and key stakeholders focus on market barriers and catalyze action to enable the widespread use of energy 
efficiency technologies and techniques across the commercial building sector.   
 
Specifically, in FY 2015 CBI will: 
• Launch one new product “challenge specification” with the potential to reduce energy use by 1 quad. 
• Demonstrate and evaluate impact of several promising new technologies in commercial buildings with the potential to 

with the total potential to reduce energy use by up to 1 quad. 
• Broaden the use of the Commercial Energy Asset Score to help people identify cost-effective building technology 

retrofit opportunities to improve their building’s energy performance.  Increase adoption by demonstrating its use in 2 
utility energy efficiency programs.  

• Assist over 200 organizations representing 10 billion sq. ft. of commercial building space or more to demonstrate 2 
percent per year portfolio-wide energy savings.   

 
In addition, these funds may be used to support efforts such as impact analysis; peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses.   
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Commercial Buildings Integration  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Commercial Buildings Integration   
• CBI will demonstrate promising new energy 

efficient technologies in commercial buildings.  
These demonstrations become the “real-world 
examples” that encourage early adopters to 
install new technologies.  

• CBI will maintain and grow its successful market 
partnerships to accelerate adoption of energy 
efficiency technologies and practices.  In 2014 CBI 
will assist over 200 organizations representing 10 
billion square feet of commercial building space 
to demonstrate 2 percent per year portfolio-wide 
energy savings. 

• CBI will work with industry to develop common 
metrics and tools that help decision makers 
evaluate the cost and benefits of energy 
efficiency improvements.  For example, CBI will 
work with industry to develop a standard data 
format for commercial building energy 
information that can be used to improve 
interoperability and project management across 
the buildings industry. 

• CBI will continue to encourage the deployment of 
energy modeling to reduce the cost of 
implementing energy efficiency measures in 
buildings.  CBI will build on the adoption by two 
utilities of DOE-developed energy modeling 
platform Energy Plus in their energy efficiency 
programs, encouraging other utilities to use this 
platform to lower their program costs and 
increase energy savings. 

• CBI will continue to develop and demonstrate a 
training curriculum encouraging energy efficient 
practices in the operation of existing buildings.  
By the end of 2014 CBI expects more than 50 

• CBI is charged with demonstrating and increasing 
adoption of promising new energy efficient 
technologies in commercial buildings.   

• CBI will continue its focus on building a national 
approach to making building energy data 
available and usable.  Through the Energy Data 
Accelerator started in 2014, CBI will support at 
least 19 city-utility pairs to meet their 
commitments to provide whole building energy 
data to building owners in their areas. 

• CBI develops common data structures, tools, and 
processes that help decision makers evaluate the 
cost and benefits of energy efficiency 
improvements and identify cost-effective 
opportunities to improve building energy 
performance.  In FY 2015, the program will 
partner with industry stakeholders to 
demonstrate and broaden the use of several 
tools, including the Commercial Building Asset 
Score to help people understand the efficiency of 
the equipment and systems in their buildings, the 
Standard Energy Efficiency Data platform to help 
cities and other entities standardize large 
amounts of building performance data.  CBI will 
maintain market partnerships to accelerate 
adoption of energy efficiency technologies and 
practices that integrate these technologies to 
achieve maximum savings.   

• In 2015, CBI will launch one new product 
“challenge specification” with the potential to 
reduce energy use by 1 quad and demonstrate 
and evaluate impact of several promising new 
technologies in commercial buildings with the 
total potential to reduce energy use by 1 quad.  

• In 2015, CBI funding for several activities will 
decline as they move from development to 
deployment.  This includes several core tools and 
platforms, including the Commercial Building 
Asset Score and the Standard Energy Efficiency 
Data platform (SEED).   

• The Energy Data Accelerator, started in 2014, will 
be provided additional funding as CBI provides 
support to 19 city-utility partner pairs that are 
developing and testing solutions for whole-
building data access for building owners. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

organizations to be training their building 
operators using this curriculum. 

• CBI will continue and complete its activities to 
develop and demonstrate energy efficiency 
solutions for small buildings sector; develop and 
demonstrate energy efficient practices in the 
design of new and existing buildings; and support 
industry development of workforce guidelines for 
key job categories that support American workers 
for implementing energy efficiency. 

In 2015, CBI will continue to assist over 200 
organizations representing 10 billion sq. ft. of 
commercial building space or more to 
demonstrate 2 percent per year portfolio-wide 
energy savings. 
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Building Technologies 
Pennsylvania State University (PSU) Consortium for Building Energy Innovation 

 
Description 
The mission of the PSU Consortium for Building Energy Innovation (formerly the Energy Efficiency Buildings HUB) is to help 
transform the energy efficiency market for existing small- and medium-sized buildings, and develop the tools and strategies 
to support vibrant ecosystems of workforce and service providers to identify and apply integrative technologies and 
innovative practices in existing buildings.  This refocusing of Penn State’s efforts followed a rigorous technical review that 
identified high-value activities complementary to the work of other subprograms and examined the best approaches to 
adapting those activities to the unique and complex challenges of energy efficiency in commercial buildings.  With a more 
integrated approach, and increased collaboration with the program’s broader portfolio of performers across the U.S., the 
PSU Consortium will improve its ability to expand from a regional focus to a national audience and accelerate its national 
impact in the building retrofit market. 
 
The PSU Consortium will “go deep” in areas where local expertise and the ability to customize the program’s national 
approaches are required to achieve and validate lasting energy savings.  In particular, the work at PSU complements the 
program by:  
• Serving as a local test bed for DOE-produced solutions; 
• Testing real-world integration of technologies and processes; 
• Producing replicable solutions that require a local origin but can be applied nationally; and 
• Collaborating with the program to advance research, development and integration of needed technologies.   
 
The PSU Consortium is focused in three areas:  (1) To develop market-tested pathways to 50 percent energy reduction in 
existing small and medium commercial buildings, (2) identify and overcome market barriers in implementing energy 
efficiency in existing small and medium commercial buildings, and (3) accelerate adoption of energy efficient retrofit 
solutions at local and national scales.   
Key activities include:   
• Developing and demonstrating  packages of existing emerging technologies focused on integration of systems;  
• Testing, verifying and demonstrating low-cost building operations solutions (e.g., sensors, controls, diagnostics);  
• Developing and refining retrofit strategies and tools, tailored to Small/Medium Sized Commercial Buildings (SMSCB); 
• Demonstrating strategies that can be applied at a regional level in collaboration with retrofit enablers (e.g., regulators, 

program administrators, service providers, the finance sector); 
• Developing and demonstrating strategies to improve capacity for retrofits in the SMSCB market; and 
• Packaging regional successes for application on a national scale.   
 
In FY 2015, the PSU work will develop new technologies and solutions not currently available in the market that are needed 
to reduce energy use in small- and medium size commercial buildings, and demonstrate new paths to market for real 
energy savings.  PSU will continue to deploy their work and other energy saving solutions in small- and medium-sized 
commercial buildings in Greater Philadelphia, while working with other regions for national deployment. 
 
In addition, these funds may be used to support efforts such as impact analysis; peer reviews; data collection and 
dissemination; and technical, market, and economic studies and other analyses. 
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Pennsylvania State University (PSU) Consortium for Building Energy Innovation 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
PSU Consortium for Building Energy Innovation   
• The mission of this work is to help transform the 

energy efficiency market for existing small- 
medium sized buildings, and develop the tools 
and strategies to support vibrant ecosystems of 
workforce and service providers to identify and 
apply integrative technologies and innovative 
practices in existing buildings.  The work at PSU is 
complementary to that of the program’s other 
subprograms, with the ability to “go deep” in 
areas where local expertise and the ability to 
customize the program’s national approaches are 
required to achieve and validate lasting energy 
savings.  In particular, the work at PSU 
complements the program by:  
 Serving as a local test bed for DOE-produced 

solutions; 
 Testing real-world integration of 

technologies and processes; 
 Producing replicable solutions that require a 

local origin but can be applied nationally; and 
 Collaborating with the program to advance 

research, development and integration of 
needed technologies.   

 

• In FY 2015, the PSU work will develop new 
technologies and solutions not currently available 
in the market that are needed to reduce energy 
use in small- and medium-size commercial 
buildings, and demonstrate new paths to market 
for real energy savings.  PSU will continue to 
deploy their work and other energy saving 
solutions in small- and medium-sized commercial 
buildings in Greater Philadelphia, while working 
with other regions for national deployment. 

 

• No significant changes. 
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Building Technologies  
Residential Buildings Integration  

 
Description 
The Residential Buildings Integration (RBI) subprogram is focused on reducing energy use in residential buildings.  RBI 
investments will support the goal to demonstrate and promote adoption of energy efficient technologies and techniques 
that, when fully deployed, would reduce building-related energy use by 30 percent and 25 percent, respectively, in new and 
existing residential building stock by 2020, and 50 percent and 40 percent by 2030. 
 
To achieve this goal, RBI will conduct applied research, increase builder and homeowner awareness, facilitate and promote 
energy efficiency in both new construction and in home retrofits, and provide clear guidance on how to ensure the safety 
and comfort of homes in concert with energy saving improvements.  As part of this effort, RBI will increase its focus on 
barriers to the adoption of technologies and building practices that are available today, but which are not readily accepted 
by builders, contractors or homeowners.  To facilitate adoption of these available technologies, RBI will pursue cost 
reduction strategies and provide solutions to barriers that prevent technology adoption.  Many of these solutions may focus 
on single energy efficiency measures independent of any whole house review.  Lastly, RBI will work to bring to market 
technologies developed and tested through the Emerging Technologies subprogram, while demonstrating technologies that 
lead to net-zero energy ready homes or are ready for incorporation into building energy codes. 
 
Recent accomplishments include: 
• Ten new Building America Top Innovations were selected based on Building America partnership research and 

demonstration activities and announced at the Housing Innovation Awards at the 2013 Solar Decathlon.  Past Building 
America innovations have been incorporated as energy-efficient building features within the ENERGY STAR Homes 
program, enabling the certified homes to save approximately 20 percent in energy (over codes).  They also have helped 
accelerate adoption of efficient residential building model energy codes (IECC 2009 and IECC 2012), which are 
approximately 15 percent to 30 percent more energy efficient than prior energy codes. 

• The Building America Program released the Building America Solution Center, a dynamic new tool that allows 
residential building professionals full and simple access to the wealth of building science and energy efficiency 
information produced through applied R&D funded by the Building America program. 

• The Residential Buildings Integration subprogram (RBI) completed pilot testing of the Home Energy Score in nine 
States, and partnered with 30 organizations to implement the Home Energy Score in over 6,000 homes in 19 States to 
date.  DOE program partners promote the Home Energy Score to homeowners without direct DOE funding, including 
several state-funded partner programs.  Connecticut, Florida, and Missouri are actively pursuing statewide adoption of 
the Home Energy Score.  

• The DOE Challenge Home Program was launched as an ambitious successor to the Builders Challenge home labeling 
program.  Challenge Home works with builders, verifiers, and industry experts to promote a whole new level of new 
home performance, with rigorous requirements that ensure outstanding levels of energy savings, comfort, health, and 
durability.  The program has grown its partnerships by 60 percent since FY 2012, far exceeding program goals.  

• Over 100,000 homes were retrofitted under the Home Performance with ENERGY STAR Program and the Better 
Buildings Neighborhood Program demonstrating a range of program models in numerous communities across the 
country offering home energy savings of 15 percent or more. 

 
In FY 2015, RBI will invest $14 million in the Building America initiative.  RBI will direct approximately one-third of this 
spending toward achieving the long-term goal of providing solutions that support 50 percent savings in new homes, and 30 
percent savings for home upgrades.  Such projects include developing high performance high-R wall systems for use in cold 
climates, and low-load HVAC systems that ensure dehumidification in temperate climates.  Another third will address 
indoor air quality and moisture/water management, which are critical health, durability, and comfort issues which are the 
secondary effects related to high performing homes.  In conjunction with the Codes subprogram, the remaining third will 
examine code compliance issues to develop solutions as well as available retrofit technologies to reduce costs associated 
with code compliance.  As part of the overall Building America effort, this initiative will investigate various homeowner 
transaction processes (e.g., home sales, home equipment replacements such as HVAC, etc.) to identify and reduce 
impediments to greater adoption of technologies beneficial to the homeowner.  To gain a broader market reach in FY 2015, 
rather than only focusing on whole house approaches, actionable solutions will be developed around typical individual 
systems, known as incremental measure packages.  This more granular approach will provide feasible and cost effective 
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solutions to a wider range of companies working to improve residential homes, which in turn will provide the larger set of 
home owner’s access to energy efficiency improvements without undertaking a whole house retrofits.   
 
Under the Building America Program, RBI will continue to expand its Building America Solution Center.  The Solution Center 
provides the proven results of the Building America Research Program in a web-based electronic platform that builders and 
contractors may readily access from the field.  Through the Building America Solution Center builders can see and 
understand various aspects of installation of these high efficiency technologies and state-of-the-art building practices and 
processes. 
 
The Building America Solution Center also supports retrofit contractors by providing the home improvement trades with 
the latest Building America information on the installation of energy efficiency technologies and practices in the field.   
 
To highlight emerging new technologies within the housing market,  the program funds a  “Challenge Home” program, 
which is a labeling program that highlights builders who have built new homes that are 40 to 50 percent more energy 
efficient than homes built to the IECC 2006 model energy code – a significant improvement beyond even the typical 
ENERGY STAR home.  The Challenge Home Program provides an avenue for builders to promote their high performing 
homes through DOE recognition, using many of the technologies emerging from the Building America Research Program, 
and demonstrating the value of net-zero energy ready homes to homeowners.  In addition, once demonstrated through 
these leading builders, these high efficiency technologies and practices will be more readily adopted by other market 
players and can be validated for potential future inclusion in the ENERGY STAR Homes Program and, ultimately, model 
building codes.  In 2015, RBI will invest $0.5 million in the Challenge Home Program. 
 
In FY 2015, RBI will implement an improved Solar Decathlon, an activity that challenges collegiate teams to design, build, 
and operate integrated energy efficient, solar-powered houses that are functional, cost-effective, and attractive.  RBI will 
enhance the impact of the Solar Decathlon while still providing the essential components that make it a signature DOE 
activity.  The program will fund the Solar Decathlon at $3 million in FY 2015, while increasing the participation and 
investments of stakeholders. 
 
The retrofit or home improvement market is a critical sector to address national energy consumption, yet it is highly 
fragmented and therefore the most difficult buildings market to reach.  Many of the technologies and retrofit practices to 
achieve 20 percent to 30 percent energy savings are already known.  However, moving these technologies and practices 
into the mass market has proven difficult.  In FY 2015, RBI will focus on enhancing the Better Buildings Residential activities 
which serve as the platform to promote energy efficiency in existing homes.  These activities develop a suite of 
informational, retrofit program design, and best-practice sharing tools covering energy efficiency technologies and 
techniques to better serve the local program sponsors such as NGOs, utilities and state energy offices implementing energy 
efficiency programs at the local level.  The Better Buildings Residential activities are the outgrowth of the Better Buildings 
Neighborhood Program, a half-billion dollar Recovery Act grant program, and are intended to provide technical assistance 
that will allow regional and local efficiency programs and their partners to more comprehensively address barriers to 
adoption of retrofits and to continually improve their programmatic approaches.   
 
As an important component of the Better Buildings Residential activities, the program will continue to expand its Better 
Buildings Solution Center, a counterpart to the Building America Solution Center, to provide regional and local program 
sponsors and administrators implementing existing home retrofits with the best practices and lessons learned from the 
Better Buildings Neighborhood Program.  Information and lessons learned from over 41 grantees over the last three years 
are invaluable to many programs, and this web-based electronic tool provides this information.  These lessons include 
financing, work force development, demand-driver, quality assurance, and benchmarking characteristics of successful 
programs.  In addition to Better Buildings Solution Center, DOE will continue to convene program administrators and allies 
through conference calls and webinars to foster a community of program administrators sharing their successes as well as 
problems facing their programs.  In FY 2015, these Better Buildings Residential activities are funded at $2.8 million. 
 
The program will continue to support Home Performance with ENERGY STAR as a model whole-house retrofit program, at 
$1.2 million in FY 2015.  This whole-house upgrade program works with local sponsors, such as utilities and state energy 
programs, to promote energy efficiency upgrades through a qualified workforce through  outreach support, contractor 
recognition, approved analytical techniques, workforce development, and information on financing through HUD’s Power 
Saver Loan Program.  The work is backed by rigorous quality assurance by a third party.  Over 300,000 homes have been 
upgraded under this program to date.  Additional changes to program design to facilitate quality assurance, improved 
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labeling of homes, and alternative deployment structures that do not require a local sponsor will help expand the program 
nationally.  In addition, DOE is expanding its efforts into promoting incremental measure retrofit programs to help 
homeowners more affordably and easily make upgrades and to thereby increase the national energy savings in the existing 
homes market.   
 
In addition, DOE will expand the Home Energy Score for use by retrofit contractors through extensive outreach through our 
Better Buildings Residential Network.  The Home Energy Score is similar to a vehicles mile-per-gallon rating.  It allows 
homeowners to compare the energy performance of their homes nationwide by using a 1-10 scale, with 10 being the most 
efficient.  FY 2015 funding for Home Energy Score activities will be $1.2 million. 
 
Specifically, in FY 2015 RBI will: 
• Building America: demonstrate 10 new innovations from Building America research across new homes, existing homes, 

and individual efficiency measures; 
• Building America: document 1 proven high performance new home solution package per climate, and 1 retrofit whole 

house solution package per climate; 
• Building America Solution Center: add 40 new guidance  documents and at least 200 new registered users;  
• Challenge Home: 5,000 highly efficient new homes constructed by building partners; 
• Solar Decathlon: Architectural plans submitted by teams for review by DOE;  
• Better Buildings Residential: recruit 75 member organizations committed to increasing the number of retrofitted; 

homes in their locality and receive benchmarking data from 15 programs;  
• Better Buildings Residential: launch single incremental measure programs  with 5 program partners by providing 

training, outreach materials, and quality control mechanisms; and  
• Home Energy Score: 25,000 homes scored by local sponsors such as utilities, NGOs and state energy offices;  
• Home Performance with ENERGY STAR: 125,000 retrofits in FY 2015. 
 
In addition, these funds may be used to support efforts such as peer reviews; data collection and dissemination; and 
technical, market, economic, and other analyses. 
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Residential Buildings Integration  
Activities and Explanation of Changes  

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Residential Buildings Integration   
• RBI will focus on building system R&D and 

expansion of partnerships with market leaders to 
develop actionable cost effective options for 
whole home or systems energy efficient retrofits, 
while developing databases and tools that reduce 
uncertainty associated with investment (e.g., 
Building America Solution Center and Home 
Energy Score). 

• RBI will demonstrate top innovations from 
applied research across new homes, existing 
homes, and individual efficiency measures. 

• RBI will demonstrate market-based cases for net-
zero energy ready homes to builders and 
homeowners, and will expand the network of 
private sector trainers to provide technical 
assistance to builders and to translate building 
science knowledge into educational materials for 
use by builders. 

• RBI will develop a plan for an improved Solar 
Decathlon that enhances the impact of the event 
while still providing the essential components 
that make it a signature DOE activity.   

• Through Better Buildings Residential activities, 
RBI will enhance a suite of resources including 
expansion of access to best practices and lessons 
learned.  RBI will provide options for increasing 
lower-cost, high-volume single measure activities 
that increase efficiency in homes.  RBI will 
provide informational resources to help state and 
local decision makers in their support of 
residential efficiency programs. 

• Through the Home Energy Score, RBI will provide 
clear information to homeowners and help 
enable state and local decision makers in their 

• RBI will focus on building system R&D and 
partnering with market leaders to accelerate 
adoption of energy efficient solutions in the 
residential building sector, while developing 
databases and tools  that reduce uncertainty 
associated with investment (i.e. Building America 
Solution Center and Home Energy Score). 

• RBI will continue supporting development of 
innovations through applied research and 
industry partnership demonstrations, with 
strategic refinements to increase impact and 
accelerate adoption.  RBI will expand capability to 
address secondary effects related to high 
performing homes such as indoor air quality, 
moisture/water management (for durability).  RBI 
will examine and address technical code 
compliance issues and available retrofit 
technologies to reduce implementation costs.  
Investigate market transaction processes to 
identify and reduce impediments to technology 
adoption of technologies beneficial to the 
homeowner.  

• RBI will continue to demonstrate market-based 
cases for net-zero energy ready homes to 
builders and homeowners. 

• RBI will expand the network of private sector 
trainers for the Challenge Home Program under 
Building America to provide technical assistance 
to builders and to translate building science 
knowledge into educational materials for use by 
builders.  

• Through Better Buildings Residential activities, 
RBI will continue to enhance a suite of resources 
including expansion of access to best practices 

• RBI will slightly scale back investments in 
developing and deploying energy efficient 
technologies for new and existing homes, in 
order to focus efforts on the subprogram’s high-
impact activities.   
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

support of residential efficiency programs (WBS 
Categories: Design and Decision Support, Market 
Engagement-Channel Development, and Program 
Planning). 

• Through the Home Performance with ENERGY 
STAR Program, RBI will help efficiency programs 
and their partners to more comprehensively 
address barriers to adoption of retrofits.  RBI will 
offer innovative implementation options for 
deploying building science best practices for 
retrofitting homes.   

and lessons learned.  RBI will provide options for 
increasing lower-cost, high-volume single 
measure activities that increase efficiency in 
homes.  RBI will provide informational resources 
to help state and local decision makers in their 
support of residential efficiency programs.  

• Through the Home Energy Score, RBI will provide 
clear information to homeowners and help 
enable state and local decision makers in their 
support of residential efficiency.  

• Through the Home Performance with ENERGY 
STAR program, RBI will help efficiency programs 
and their partners to more comprehensively 
address barriers to adoption of retrofits.  RBI will 
offer innovative implementation options for 
deploying building science best practices for 
retrofitting homes.   
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Buildings Technologies  
Equipment and Buildings Standards 

 
Description 
The Equipment and Buildings Standards subprogram supports market-based and regulatory approaches to ensure that 
technically feasible and economically justified energy-efficient technologies overcome barriers to widespread adoption.  
The program generates cost-effective energy savings through the development of national appliance and equipment 
standards.  Since minimum standards effectively eliminate low-efficiency products from the marketplace, the program 
saves energy by ensuring that products purchased, installed, and operated are energy-efficient.  Test procedures and 
energy conservation standards developed by this program support national energy policy objectives, such as increasing 
energy savings and energy productivity, and reducing carbon emissions.   
 

 DOE remains committed to meeting all of its legislatively mandated deadlines for covered appliances and equipment and 
actively enforcing its existing standards to the greatest extent practicable to provide a level playing field for all 
manufacturers.  The program addresses market challenges or barriers in the adoption of energy efficient technologies 
primarily through support to Energy Star, regulatory activities, and model building code activities.  The vast majority of the 
subprogram’s test procedure and standards rulemaking activities are legislatively mandated by the Energy Policy and 
Conservation Act (as amended).  The rulemaking schedule, and thus the level of program activity, is largely determined by 
existing legislation.  Since 2009, 21 new or updated standards, covering more than 30 products, have been issued and will 
ensure annual energy savings over the coming years.  Cumulative consumer utility bill savings associated with these 
recently enacted standards are projected to be hundreds of billions of dollars (undiscounted) through 2030.  The Equipment 
and Building Standards subprogram will support the goal of reducing building source energy use and will establish efficiency 
standards that cut greenhouse gas emissions by at least 3 billion metric tons through 2030.6   

 
DOE will build upon prior year activities by initiating new energy conservation standards and test procedures for certain 
types of consumer products and commercial equipment and by issuing Notices of Proposed Rulemaking and Final Rules for 
standards and test procedures. 
 
In FY 2015, the proposed funding of $62.5 million for appliance and equipment standards activities will enable DOE to 
continue to take all necessary and feasible steps to finalize legally required efficiency standards consistent with all 
applicable judicial and statutory deadlines.  DOE will build upon prior-year new product coverage activities by completing 
those rulemakings that deliver a high level of benefits beyond statutorily mandated rules.  DOE will also maintain its 
activities in certification and enforcement to increase the effectiveness of existing energy conservation standards.  The 
frequency and scope of product testing to verify compliance with DOE standards will reflect the compliance experience 
from previous years.  The additional funding targeted for certification and enforcement will allow DOE to test increased 
volumes of commercial and industrial products, which tend to cost more to purchase and test than home appliances, but 
also use more energy per unit.  With certification requirements for certain commercial products coming into play in mid to 
late 2014, DOE will have many more products to test for compliance to minimum efficiency standards. 
 
State and local building codes regulate 70 percent of building energy and represent the baseline for building energy 
efficiency.  Building energy codes are an existing solution that can provide between 20-30 percent whole building energy 
savings.  The Building Energy Code Program is a legislatively authorized program with a mandate to develop Federal 
determinations based upon model codes that address all new construction and major renovations in residential and 
commercial buildings.  As directed by law, the Building Energy Codes Program (BECP) activities include: 
• Code Development—Supporting and participating in the codes development processes by providing cost-effective 

technical proposals and building consensus between stakeholders for technologically feasible and economically 
justifiable energy efficiency measures.  In FY 2015, the program will review the technical and economic basis of the 
national model building energy codes and participate in the industry processes for review and modification (42 U.S.C. 
6836).   

• Code Related Rulemakings—Exercising statutory authority to make determinations on the IECC and Standard 90.1 (42 
U.S.C. 6833) and to develop and promulgate rules regulating building energy efficiency s, including those governing 
Federal buildings (42 U.S.C. 6834 and 6835) and manufactured housing (42 U.S.C. 17071).  In FY 2015, activities will 

6 At least three billion tons of carbon dioxide emissions will be avoided due to appliance and federal building standards finalized during the Obama 
Administration’s first and second terms. 
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focus on: ASHRAE Standard 90.1-2013 Determination (42 U.S.C. 6833), IECC 2015 Determination (42 U.S.C. 6833), 
Manufactured Housing (42 U.S.C. 17071), Federal Buildings (42 U.S.C. 6834), Fossil Fuel and Sustainable Design (42 USC 
6835).  

• Code Adoption, Compliance and Market Engagement—Providing financial and technical assistance to States, territories 
and regional and national organizations to upgrade, implement, and increase compliance with their building energy 
codes (42 U.S.C. 6836, 42 U.S.C. 6833).  The Building Energy Codes subprogram also provides financial support to the 
Regional Energy Efficiency Organizations and National Association of State Energy Officials to assist with state code 
adoption and compliance activities.  FY 2015, the program will increase the number of States (by at least 5) that have 
adopted  versions of model building energy codes, increase compliance activities in at least 5 States that have building 
energy codes.  At this time 8 states and territories have not adopted a statewide building code.   

 
The Building Energy Codes subprogram is a highly impactful program.  All activities are cyclical by nature and are scalable 
based upon desired impact.  The associated cumulative energy savings through 2020, since program inception in 1992, is 
estimated to be approximately 11.6 quads.7  The program’s nearer-term goals are to assist States and localities in adopting, 
complying with, and enforcing the model energy codes for residential and commercial buildings, resulting in higher-
performing buildings that maximize cost-effective energy savings.  In FY 2015, proposed funding of $6.5 million will expand 
the program’s focus on compliance support and compliance measurement, with the goal of enhancing consumer benefits 
that are intended to accrue to owners and occupants of newly built and retrofit buildings.  Specific activities will include: 
• Collaboration with regional and state entities to create the institutional capacity to increase code compliance on an on-

going basis; 
• Development and deployment of education and training activities; 
• Establishing the case and providing materials for utilities interested in supporting activities which will lead to increased 

code compliance; 
• Updating the DOE compliance measurement protocols developed in 2009-10; 
• Conducting statistically reliable residential compliance baselines; 
• Analyzing residential compliance results to determine which code requirements combine low compliance and high 

potential energy savings.  Using this information to inform education curricula; and 
• Piloting commercial compliance studies with the intent of establishing a generally-accepted methodology for 

commercial buildings. 
 
Increases in efficient building energy code development and adoption by States and localities, paired with rigorous 
compliance verification, will provide significant reductions in building energy use, which is an essential aspect of EERE goals.  
DOE’s current goals for more efficient code development, coupled with increased adoption and compliance rates would 
result in significant energy savings over current practices. 
 
Specifically, in FY 2015 the Equipment and Building Standards subprogram will: 
• Publish standards NOPRs for 16 products (13 rulemakings); 
• Publish test procedure NOPRs for 3 products (3 rulemakings); 
• Publish test procedure final rules and publish standards final rules as technical feasibility and economic justification are 

firmly established; 
• Initiate new standards rulemakings for 6 products (4 rulemakings); 
• Initiate new test procedure rulemakings 3 products (3 rulemakings);  
• Support development of ASHRAE 90.1-2016 and IECC 2018;   
• Increase the number of states (by at least 5) that have adopted updated versions of model building energy codes 

(Adoption); and 
• Increase compliance activities in at least 5 states that have building energy codes (Compliance). 

 
In addition, these funds may be used to support efforts such as peer reviews; data collection and dissemination; and 
technical, market, and economic studies and other analyses. 
 

7 Building Energy Codes Program:  National Benefits Assessment, 1992-2040, available at:   
www.energycodes.gov/sites/default/files/documents/BenefitsReport_October2013.pdf. 
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Equipment and Buildings Standards 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
Equipment and Buildings Standards   
• Program will meet all statutory obligations and 

continue to work on all active rulemakings.  
Rulemakings will be started for those rules with 
statutory obligations.  Enforcement and ENERGY 
STAR verification activities will be maintained at 
reduced levels compared to FY 2013. 

• The Building Energy Codes Program will meet all 
statutory obligations, including participation in 
national model code development and 
implementation.  The program will also release a 
Funding Opportunity Announcement (FOA) 
targeting increased compliance activities,   

 
 

• Program will accelerate appliance efficiency 
standards rulemakings and actively enforce 
Federal minimum efficiency levels.  The new 
product coverage determinations will be 
continued further into the rulemaking process. 

• The Building Energy Codes Program will continue 
to meet statutory obligations to participate in 
national model code development activities, and 
seek to increase the number of states (by at least 
5) that have adopted and are complying with 
updated codes.   

• The additional funding supports increased 
rulemakings and certification and enforcement in 
both commercial and industrial products. 

• Additional funds will allow an s increased 
emphasis on code compliance.   
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Building Technologies 
NREL Site-Wide Facility Support 

 
Description 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.  EERE began this practice in FY 2014 to reduce NREL’s labor rate multiplier, thereby 
reducing the cost barrier to accessing unique NREL capabilities (such as facilities and staff expertise) by industry and 
academia.  This practice also makes site operating costs more transparent in order to facilitate cost control and planning.  In 
FY 2014, this practice resulted in a reduction in the Lab-wide direct labor multiplier of approximately 15 percent compared 
to FY 2013.  The proposed FY 2015 budget continues this approach.  The site-wide facility support funds cover maintenance 
and engineering support; fire, emergency, and custodial services; general utilities; network infrastructure and licenses; 
environment, safety, and health support; and sustainability.  By moving these costs from laboratory overhead to direct 
funding, EERE accelerates technology transfer and mission impact by making it easier for companies and external 
researchers to access NREL capabilities and expertise.   
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: Management, Building Operations, Building & Grounds Maintenance, Fire & Emergency Response, 
Engineering & Construction support, Minor Construction projects, Electrical Safety Program, Utilities, and Facilities Planning 
Support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These activities and 
their costs are relatively fixed and only vary significantly based upon variations in commodities, construction activity, 
emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions.  It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
 
The FY 2015 contribution from each program differs from the FY 2014 allocation, because EERE has developed a more 
precise, equitable, and economically neutral method that ensures a net-zero impact on programs’ funding.  For each 
program, the contribution to direct funding for site-wide facility support is equivalent to the estimated contribution the 
program otherwise would have made through overhead charges.  This method is based upon each program’s level of 
funding to NREL, adjusted to account for anomalies from capital expenditures and major subcontracts. 
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NREL Site-Wide Facility Support  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

   
NREL Site-Wide Facility Support   
• Directly fund NREL site-wide facility support costs 

that are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate. 

 

• Fund NREL site-wide facility support costs that 
are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate.   
 

• The delta is the result in a change in methodology 
used to allocate site-wide facility support 
contributions amongst programs.  The FY 2015 
value enables and directly equates to the 
program’s estimated savings gained from the 
reduced labor multiplier.   
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Building Technologies  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Lighting - Decrease the manufacturing cost of a warm white LED package.  (Lumens / $) 
2013: Increase lighting efficacy of “warm white light” solid-state lighting in a lab device. 

Target 148 lumens per watt of “warm white light” 128 lm/$ 144 lm/$ 

Result Exceeded – 168 N/A N/A 

Endpoint Target 217 lm/$ by 2020 
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Weatherization and Intergovernmental Program 
 
Overview 
The mission of the Weatherization and Intergovernmental Program (WIP) is to partner with state and local organizations to 
significantly accelerate the deployment of clean energy (e.g., energy efficiency and renewable energy) technologies and 
practices by a wide range of government, community, and business stakeholders and to improve energy security. 
 
Aligning with the President’s Climate Action Plan and the Administration’s all-of-the-above approach to American energy, the 
program addresses both the demand and supply sides of energy by facilitating investments in energy efficiency and clean 
energy generation.  In FY 2015 WIP’s mission is supported by three programs:  the Weatherization Assistance Program 
(WAP), the State Energy Program (SEP), and the Clean Energy and Economic Development Partnerships (CEED 
Partnerships).  The Tribal Energy Program (TEP) is being consolidated within DOE’s Office of Indian Energy Policy and 
Programs. 
 
The program and its national network of state and local government agencies provide strategic leadership, resource 
leveraging, and market expertise to accelerate deployment of energy efficiency and clean energy products and technologies 
which improve America’s energy security and economic prosperity.  For decades, States have demonstrated leadership 
through exercising their unique authorities to develop and implement energy efficiency and renewable energy policies and 
programs.  State governments wield considerable influence in the building sector through upgraded building codes and 
incentives; in the utility sector through energy efficiency and renewable energy targets; and in the industrial sector with 
policies that encourage efficiency and/or fuels substitutions such as energy audits and combined heat and power.  States 
are advancing these energy solutions through executive orders, legislation and local ordinances, management of retrofit 
programs, and land use plans.  Figure 1 identifies Federal leadership and partnership activities that result in positive 
economic impacts at the state and local level.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WIP is part of EERE’s balanced research, development, demonstration, and deployment approach to accelerate America’s 
transition to a clean energy economy.  Key program characteristics include the ability to do the following:  
• Utilize state energy and weatherization networks, which play a crucial role in energy program and policy 

implementation; and  
• Address market, planning, implementation, and financing challenges to encourage the deployment of clean energy 

policies and technologies.   
 
The program uses an integrated approach consisting of the following strategies/pathways: 
• Formula grants to support the core capabilities of state energy and weatherization offices;  
• Competitive awards to support innovative state and local high-impact and self-sustaining clean energy projects; 
• Technical assistance to facilitate clean energy technology delivery through "best practice" tools, “lead by example” 

methods, peer to peer forums, and strategic partnerships; and 

Figure 1:  Federal leadership and partnership activities that 
result in positive economic impacts at state and local level 
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• Active management of awardees through on-site reviews and integrated web-based systems for reporting, monitoring, 
communication, and provision of technical assistance. 

 
Highlights of the FY 2015 Budget Request 
The program’s budget request supports several key initiatives that contribute to achieving high-level objectives:  
• The FY 2015 funding request for the WAP seeks to restore program funding to pre-Recovery Act levels to maintain 

access to these services in jurisdictions across the country.  WAP is the largest nationwide residential retrofit program 
and provides a foundation in many communities for related services.  It helps eligible households reduce the 
comparatively large percentage of available income that they spend on energy, and is estimated to provide savings of 
$300 million over the life of installed measures in the homes weatherized.  The FY 2015 request supports: 
 Anticipated completion of 33,100 low-income residential energy retrofits, with per unit average annual energy cost 

savings of $250 to $480 per year between 2015 and 2035;  
 Continued improvements in workforce training and quality standards; and 
 Competitively selected and managed high-impact projects on financing models for the retrofit of low-income 

multi-family buildings.   
• The SEP will continue support for core capacity and innovation in the States through formula and competitive grants as 

well as direct technical assistance and dissemination of best practices to:  
 Assist in reducing government facilities and operations energy use by 2 percent per year by 2020; 
 Accelerate investment in public sector use of energy service performance contracts by $1-2 billion by 2016;   
 Maintain the viability of the state energy office network and capacity to develop, improve, and implement state 

energy plans;   
 Support transformative projects focused on development and implementation of state policies addressing barriers 

limiting investment in energy efficiency and renewable energy, including the self-sustaining financing models; and   
 Facilitate self-sustaining markets for energy efficient residential, commercial and industrial building upgrades.   

• The Clean Energy Economic Development Partnerships provide technical assistance to States and local communities to 
create economic development roadmaps that leverage the current shale gas boom to support sustained economic 
development and growth, as well as to assist local governments in their efforts to diversify their economies by 
attracting advanced manufacturing and clean energy industries.  Technical assistance to local governments will enable 
them to pursue high impact local models for advancing clean energy.  

• A key budget change is the transfer of the Tribal Energy Program to the Office of Indian Energy Policy and Programs.  
This transfer is described in the “Explanation of Major Changes”.   

 
Key Challenges 
WIP’s subnational partners utilize these resources to enable them to perform residential energy efficiency retrofits for low 
income households, energy planning, emergency energy management, development and financing of clean energy projects, 
and sustainable energy policy and program development.  WIP also designs and manages a broad portfolio of state and 
local technical assistance programs and initiatives.  The objective is to equip leaders with the knowledge, skills, and tools 
they need to promote clean energy investments in their jurisdictions through focused support in the following priority 
areas:  energy efficiency and renewable energy technologies, strategic energy planning, policy and program design and 
implementation, energy data management and evaluation, and financing solutions.  
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Weatherization and Intergovernmental Program 
Funding ($K) 

 

 
FY 2013 
Current 

FY 2014 
Enacted1 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Weatherization and Intergovernmental Program      
Weatherization Assistance Program      
Weatherization Assistance  128,879 170,898 170,898 224,600 +53,702 
Training and Technical Assistance 2,826 2,998 2,998 3,000 +2 

Total, Weatherization Assistance Program 131,705 173,896 173,896 227,600 +53,704 
State Energy Program  47,108 49,970 49,970 63,100 +13,130 
Clean Energy and Economic Development Partnerships 0 0 0 14,000 +14,000 
Tribal Energy Program 9,421 6,996 6,996 0 -6,996 

Total, Weatherization and Intergovernmental Program  188,234 230,862 230,862 304,700 +73,838 
 

1 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $137,798. 
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Weatherization and Intergovernmental Program  
Explanation of Major Changes ($K) 

 
FY 2015 vs  

FY 2014 
Enacted 

  
Weatherization Assistance:  The $209 million for Weatherization Assistance formula grants (an increase of $38 million) will support program 
operations and assist approximately 33,100 low-income families across the country.  This funding level allows for the implementation of standard 
work specifications, the training and certification of specific job classifications and the retention of highly skilled workers.  The $53.7 million increase in 
the Weatherization Assistance Program also includes an additional $15 million for weatherization competitive awards to develop and test out a 
number of financing models to support energy-efficiency retrofits in the underserved multi-family sector.  There is an additional $0.6 million included 
for NREL Site-Wide Facility Support. 

+53,702 

  
Training and Technical Assistance:  No significant changes. +2 
  
State Energy Program:  The State Energy Program request increases by $13.13 million, primarily in support of a variety of multi-jurisdictional 
competitive energy projects that will have high impact/high-visibility and replicability to other state and local entities.   +13,130 

  
Clean Energy and Economic Development Partnerships:  The $14 million increase for the Clean Energy and Economic Development Partnerships will 
provide technical assistance for economic development roadmapping in regional sustainable shale gas growth zones.  A separate portion of the 
funding will be used for technical assistance partnerships with local communities to enable them to develop and implement strategies to achieve their 
local clean energy goals. 

+14,000 

  
Tribal Energy Program:  The decrease for the Tribal Energy Program (TEP) is due to the proposed budget transfer of TEP from EERE to the Office of 
Indian Energy Policy and Programs (Office of Indian Energy).  The basis for the change is that EPAct 2005 established the Office of Indian Energy, 
provided a funding authorization through FY 2016, and identified specific activities that are similar to those currently (through FY 2014) conducted by 
EERE/TEP.  The transfer would include all funding, functions, and 1 FTE.  There are no anticipated impacts on DOE facilities, National Laboratories, and 
Federal staff.  The $6.9 million reduction for tribal activities in the WIP budget request is offset by a matching increase in the budget request for the 
Office of Indian Energy.   

-6,996 

  
Total, Weatherization and Intergovernmental Program  +73,838 
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Weatherization and Intergovernmental Program  
Weatherization Assistance Program 

Weatherization Assistance 
 
Description 
Weatherization Assistance Grants ($224 million) 
Low-income weatherization assistance activities reduce the cost of residential household energy bills, which are 
significantly disproportionate to higher income households.  Up to 40 million low-income households in the U.S. are eligible 
for low-income housing energy assistance.   
 
Weatherization formula grants support the largest (and one of the most technically advanced) network of residential 
energy retrofit providers in the country.  Funds are allocated on a statutory formula basis and awarded to States, U.S. 
territories, and Washington, D.C. governments to increase the energy efficiency of homes occupied by low-income families.  
These agencies, in turn, contract with approximately 800 Community Action Agencies, local governmental and nonprofit 
agencies to deliver weatherization services to low-income clients in every geographic area of the country.  Weatherization 
service providers choose the best package of efficiency measures for each home based on a comprehensive energy audit.  
Typical energy conservation measures include:  installing insulation; sealing ducts; repairing or replacing heating and 
cooling systems; reducing air infiltration; improve hot water production and use; and reducing electric base load 
consumption.  The consistent delivery of quality services is addressed through active Federal, regional and state training 
and technical assistance programs.   
 
Funding at the $209 million request level provides sufficient funding for the deployment of formula grants that will support 
the nationwide delivery of services, a skilled professional weatherization workforce, and related training programs.  This 
funding level would sustain the provider networks, resulting in thousands of homes receiving weatherization services and 
allowing eligible low income families to apply retrofit savings to purchase other essential basic needs (like food, medicine, 
etc).  The program leverages both Federal and non-Federal funding sources to expand the array of services available for 
each home or increase the number of homes weatherized, which would be supported by programmatic funding. 
 
Of the total WAP funding, $15 million will be used to fund competitively selected projects to demonstrate the viability of a 
variety of financing programs for replicability across the country. The financing models that prove successful will support 
expansion of weatherization activities in the underserved residential multi-family sector.  Currently, more than 50 percent 
of low-income residents reside in multi-family housing stock.  The expansion of multi-family financing programs is the most 
practical means to dramatically increase the impact of federal funds utilized in the weatherization of low-income 
households.  In FY 2015, the program will competitively select and manage high-impact projects that would enable 
recipients to establish financing and loan models for the retrofit of low-income multi-family buildings.  Competitive 
assistance activities will incorporate data collection and share the project results including best practices.  
 
NREL Site-Wide Facility Support ($0.6 million) 
In FY 2015, EERE will continue to directly fund NREL site-wide facility support costs that are not included in the Facilities and 
Infrastructure budget rather than continue to fund these costs in the laboratory overhead rate.  This practice is consistent 
with other National Laboratories.   
 
This funding supports research programs by providing basic site services, functions, and infrastructure for Site Operations, 
which includes: Management, Building Operations, Building & Grounds Maintenance, Fire & Emergency Response, 
Engineering & Construction support, Minor Construction projects, Electrical Safety Program, Utilities, and Facilities Planning 
Support; and activities within the Sustainability and Environmental Health and Safety (EHS) portfolios.  These activities and 
their costs are relatively fixed and only vary significantly based upon variations in commodities, construction activity, 
emergencies, weather patterns, etc.  They are considered to be the core functions for site operations, safety, 
environmental compliance, and sustainability at NREL.  In FY 2015, this funding will support more than 60 full time 
equivalents that manage and provide support for these core functions. It will also fund site-wide subcontracts such as 
janitorial services, refuse and recycling, and subcontracts for minor construction.  Additionally, this funding will support 
site-wide costs associated with maintaining NREL’s leadership position, such as: maintaining International Organization for 
Standardization (ISO), American Association for Laboratory Accreditation (A2LA), and other lab-wide accreditations, 
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managing facilities to enable mission goals, improving sustainability, pollution prevention, waste minimization, improving 
energy efficiency, reducing water use, and maintaining an effective emergency management system. 
Program Benefits 
• Reduced national energy consumption and lowered energy costs (in a range of $250 to $480 ) for low-income 

households; 
• Expanded clean energy training and employment opportunities;  
• Senior citizens with special needs or individuals with disabilities occupy approximately 49 percent of the homes 

weatherized annually; 
• Improved health and safety of homes occupied by low income families;  
• Average leveraging of one dollar in non-Federal contributions for each weatherization assistance grant dollar; and 
• Models of financing mechanisms that have potential for expanding the scope and impact of weatherization activities in 

residential multi-family housing.   
 
The WAP FY 2015 goals that follow are complementary to the objectives identified in the budget highlights section:   
• Achieve or exceed target for 33,100 home energy upgrades nationwide, restore capacity throughout the national 

weatherization network, and expand worker training opportunities.   
• Continue to upgrade technical capabilities within the weatherization network and facilitate adoption of these 

infrastructure-building approaches and methods to strengthen the national energy retrofit market.   
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Weatherization Assistance 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Weatherization Assistance   
Weatherization Assistance Grants ($170,898,000)  
• Supports energy upgrades in the homes of low 

income families;   
• Award and actively manage 59 weatherization 

formula grants ($171 million);  and 
• Weatherize more than 24,000 homes.  
 

Weatherization Assistance Grants ($224,000,000) 
• Supports energy upgrades in the homes of low 

income families;    
• Award and actively manage 59 weatherization 

formula grantees which will support over 33,000 
comprehensive energy audits and residential 
energy retrofits ($209 million);  and 

• Competitively select and manage more than 20 
high-impact projects on financing models for the 
retrofit of low-income multi-family buildings ($15 
million).   

Weatherization Assistance Grants (+$53,104,000 ) 
• Formula funding at the request level supports 

critical infrastructure and operations to serve  
low-income families across the country; and  

• Increases competitive assistance efforts which 
improve energy-efficient retrofit processes in the 
underserved multi-family sector.   

 

NREL Site-Wide Facility Support ($0) 
• No funding requested. 

NREL Site-Wide Facility Support ($600,000) 
• Fund NREL site-wide facility support costs that 

are not included in the Facilities and 
Infrastructure budget rather than continue to 
fund these costs in the laboratory overhead rate. 

NREL Site-Wide Facility Support (+$600,000) 
• The delta is the result in a change in methodology 

used to allocate site-wide facility support 
contributions amongst programs.  The FY 2015 
value directly equates to the estimated savings 
gained from the reduced labor multiplier. 
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Weatherization and Intergovernmental Program 
Weatherization Assistance Program 

Training and Technical Assistance 
 
Description 
Training and Technical Assistance ($3.0 million) 
Program-directed weatherization training and technical assistance activities improve program effectiveness, service 
delivery, and efficiency.  Requested resources support the expansion of certified training programs for a network of workers 
in residential energy retrofits and other energy-related fields.  Other activities include:  strategic planning and analysis; 
program performance measurement and documentation; and facilitation of advanced techniques and collaborative 
strategies (e.g., through pilot programs, publications, training programs, workshops and peer exchange).   
 
Program Benefit 
• Upgraded technical capabilities within the weatherization network through improved worker training curriculums, 

work standards, and audit processes; and 
• Facilitation and coordination with other federal agencies to implement Healthy Homes improvements throughout the 

network.   
 

Page 264



Training and Technical Assistance  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Training and Technical Assistance   
• Improves technical capabilities and overall 

program effectiveness; 
• Continue development and implementation of 

work standards, audit tools, and financial 
initiatives to facilitate energy-efficient retrofits in 
multi-family housing;  

• Implement enhancements to the National 
Weatherization Training Platform (NTER) to allow 
state and local weatherization professionals to 
access certification training on-line through DOE; 
and  

• Cooperate with other Federal agencies in the 
Federal Healthy Homes Work Group (HUD, EPA, 
Centers for Disease Control and Prevention, 
Department of Labor), and local non-profit 
organizations to establish strong effective 
partnerships between programs.  Implement 
certifications of select workforce through job task 
analysis.  

• Improves technical capabilities and overall 
program effectiveness; 

• Continue upgrade of weatherization provider 
network technical capabilities and management;  

• Review and implement changes based on the 
findings of the National Weatherization 
Evaluation;  

• In coordination with the Healthy Homes Initiative 
expand national network of trained and certified 
weatherization service providers who have the 
skills to assess health issues along with 
conservation needs; and   

• Continue to cooperate with other Federal 
agencies involved in the Federal Healthy Homes 
initiative (HUD, EPA, Centers for Disease Control 
and Prevention, Department of Labor), and local 
non-profit organizations to ensure strong 
effective partnerships between programs and 
complete implementation of certifications of 
select workforce through job task analysis.  

• No significant changes. 
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Weatherization and Intergovernmental Program 
State Energy Program 

 
Description 
State Energy Program ($63.1 million) 
The SEP assists States in establishing and implementing clean energy plans, policies, and programs to reduce energy costs, 
increase competitiveness, enhance economic development, improve emergency planning, and improve the environment.  
States have purview over many of the policy and program levers that can catalyze greater investment in clean energy and 
help the country realize the associated suite of economic and environmental benefits.  SEP provides States with capacity 
building resources, technical assistance, and best practice sharing networks to facilitate the adoption of plans, policies, and 
programs that are appropriate based on state and regional circumstances.   
 
SEP funding in the amount of $39.0 million is targeted to formula-based grants that allow States, Washington, D.C., and U.S. 
territories to advance their energy priorities through the design and implementation of energy efficiency and renewable 
energy programs.  These grants support the work of the state energy office network and its development and maintenance 
of energy plans.  Examples of the types of projects supported by the program, and administered by state energy offices 
include building energy code adoption, implementation and compliance; financing mechanisms for institutional retrofit 
programs; loan programs; energy savings performance contracting to retrofit government buildings and facilities; 
comprehensive residential energy programs for homeowners; transportation programs that accelerate the use of 
alternative fuels; and programs that remove barriers and support supply side and distributed renewable energy.   
 
FY 2015 SEP funds will also provide for an increased scope of competitive projects and technical assistance targeted to 
transformational projects within state energy offices that will create more public-private partnerships initiated by states 
within and outside of their borders to address critical clean energy challenges.   Awards would include individual state 
projects as well as multi-jurisdictional approaches where state energy offices partner with other states and/or local 
government energy or economic development agencies to develop and implement initiatives aimed at creating and/or 
transforming markets to enable scaled-up adoption of energy efficiency and clean energy technologies.  Approaches will 
leverage analyses and stakeholder engagements to develop plans and design the necessary regulations, policies or other 
actionable strategies that will drive demonstrable progress toward the State and regional clean energy economy goals. 
These awards will be focused on facilitating the efforts of participating jurisdictions to take proven models and adapt them 
to enable their replication across the State and/or region.  Awardees will receive support to help them adopt effective new 
policies and use regional best practices that have been applied successfully in areas that have similar energy needs, 
priorities and market situations to develop and carry out clean energy measures. 
 
Through competitive financial assistance awards, states are able to join together on sector, regional and/or nationally 
focused initiatives aimed at finding solutions to barriers states face in meeting their clean energy economy goals.  These 
competitive projects also provide opportunities for the states to submit innovative proposals addressing issues specific to 
their situations and to leverage other funding to create sustainable, high-impact solutions in clean energy development.  
The primary objective is for awardees to develop public-private partnerships to deploy policies and technologies that have 
the best opportunity for local geographic and economic impact.  In FY 2015, DOE will utilize the experience and capabilities 
of at least 10 - 20 awardees to advance transformative best practices, benchmarking, and lead-by-example policy strategies. 
 
In FY 2015, SEP funds will also provide direct technical assistance to state energy offices, including “on request” assistance 
provided via regional and other real-time channels, and through use of other appropriate mechanisms for providing 
effective and efficient support to states.  Technical assistance is an interdependent component to the financial assistance 
activities—making technology deployment more efficient and effective and enhancing the likelihood of program success. 
Technical assistance resources are integral to (1) tools development, decisional information, and other technical assistance 
to grantees and sub-recipients; (2) national energy initiatives and strategic partnerships focused on deployment and best 
practices; (3) improvement of web-based reporting and monitoring systems; and (4) metrics and evaluation of state 
planning, analysis, and evaluation activities.   
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In addition to the work outlined above, SEP has made significant progress toward market transformations through the 
following initiatives and activities, several of which will continue in FY 2015:   
 
• SEP leads the public sector section in EERE’s Better Buildings Challenge and Better Buildings Alliance and other 

cooperative initiatives.  Between FY 2010 and FY 2013 the program established partnerships with: 
 71 public-sector partners to reduce their energy intensity by 20 percent or more by 2020; and 
 29 States to develop replicable approaches for improving public buildings, including through the use of energy 

savings performance contracts.   
• The program utilizes partnerships with national and regional organizations that represent key decision-makers in order 

to improve the pace of efficiency and clean energy project implementation.  Partners include: the National Association 
of State Energy Officials, the National Governors’ Association Center for Best Practices, and the National Conference of 
State Legislatures.   

• SEP will complete its major national evaluation in FY 2014, which will identify successful project efforts and provide 
future opportunities for grantees to select higher-value clean energy policies and programs.  Key metrics include 
energy usage reduction, renewable energy production, carbon emissions reductions, and employment impacts.   

 
Program Benefits 
State energy activities occupy a unique position in its capacity to greatly leverage private sector investments to create 
sustainable jobs in a new clean energy economy at a time when prospects in other sectors are shrinking.  State energy 
offices play a crucial role in the set up or reform of policy and market infrastructures ― often the last critical step to 
successful technology adoption.  Additional benefits include:   
• Reduced energy use and increase renewable energy generation capacity; 
• Local jobs and economic development through clean energy services and retrofits spurred by state programs and 

policies; 
• Leverage $11 in non-Federal contributions for each dollar in state energy grants; and 
• Funding flexibility allows States to select highest priorities for capacity building efforts.   
 
The SEP FY 2015 goals that follow are complementary to the objectives identified in the budget highlights section:   
• The overall objective is to bring markets to scale for cost-competitive clean energy technologies through leveraging 

best practice approaches and voluntary commitment-driven partnerships.   
• Develop and deploy assessment, planning, and decision-making tools for the adoption of policy infrastructures to 

facilitate clean energy technology deployment, including self-sustaining financial models.   
• Strengthen partnerships with national and regional organizations that represent key decision-makers to improve the 

pace of efficiency and clean energy project implementation.   
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State Energy Program  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
State Energy Program   
• Advance deployment of energy efficiency and 

renewable energy policies and technologies by 
state governments; 

• Award and actively manage $39 million in 56 
formula grants; 

• Competitively select and manage 10-15 
transformational energy projects that address 
barriers and provide assistance on developing 
policies and programs;  

• Complete a major national evaluation of the 
program; 

• Develop and deliver a portfolio of strategic 
technical assistance offerings to state and local 
governments; and 

• Complete a strategic plan that identifies desired 
long-range technical assistance outcomes and the 
sequence of actions for successful 
implementation.  

• Advance deployment of energy efficiency and 
renewable energy policies and technologies by 
state governments;   

• Award and actively manage $39 million in 56 
formula grants;  

• Competitively select and manage at least 10-20 
energy efficiency and clean energy technology  
projects; 

• Review and implement changes based on the 
findings of the major national evaluation of the 
program; and 

• Develop and deliver a portfolio of strategic 
technical assistance offerings to state energy 
offices, including “on request” assistance through 
regional and other real-time channels.  

• Increases the set of competitive high 
impact/high-visibility energy projects with the 
states, as well as, integrated regional, state, and 
local energy initiatives and additional 
partnerships. 
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Weatherization and Intergovernmental Program 
Clean Energy and Economic Development Partnerships 

 
Description 
Clean Energy and Economic Development Partnerships (CEED Partnerships) ($14 million)   
CEED Partnerships are targeted towards joint initiatives created through regional, state and local collaborations to 
accelerate adoption of clean energy technologies and spur development in areas across the country by leveraging the 
unique economic resources of the area coupled with energy savings and their co-benefits to help communities create new 
services and manufacturing opportunities and jobs.  Funds will be deployed to foster partnerships regionally among state 
and local governments with key stakeholders to bring together the necessary knowledge, assets, and tools to put innovative 
ideas into action to promote clean energy investments in their jurisdictions.  Through this effort DOE will provide technical 
support to assist the partnerships with strategic energy and economic planning, policy and program design and 
implementation, energy data management and evaluation, and financing solutions. 
 
Sustainable Shale Gas Growth Zones:  Domestic unconventional natural gas (shale gas) production has generated rapid 
economic growth in those regions with large shale gas resources.  The rapid rate of development has created near term 
challenges to infrastructure and services, while over the long-term raises the possibility of a boom-bust cycle.  In FY 2015, 
$10 million would be awarded on a competitive basis, to states, regional organizations and local governments to develop 
roadmaps for economic development in shale gas growth zones, assisting communities as they come together at the 
regional level to develop and deploy strategies that increase economic diversification and ensure economic growth over the 
long-term.  This effort will be coordinated tightly with all other DOE state and local efforts and existing DOE 
Intergovernmental processes.  
 
Local Technical Assistance Program (LTAP):  This new effort seeks to develop engagements among local governments that 
are representative of sizeable geographic areas that, through their combined efforts, will be able to achieve significant 
scale-up in adoption of energy efficiency and clean energy technologies.  In FY 2015, $4 million in funding would provide 
technical assistance activities to incentivize and enable local governments/communities to work in their own facilities and 
with local businesses to adopt energy efficiency and clean energy technologies to make dramatic gains toward the clean 
energy economy.  More specifically, DOE will provide local entities with examples of successful models utilized in other 
jurisdictions of similar size and situation and assist them in developing and implementing strategies to achieve the clean 
energy technology goals they set for their own operations as well as those developed in partnership with community 
businesses. 
 
Program Benefits 
• Accelerates job creation and investments in technology in regions across the country, using the inherent resources in 

the region to spur strategic innovation and achieve economic growth. 
• Increases the scale of energy efficiency and clean energy technology adoption and associated savings and economic 

benefits across the country through regional and local approaches among a broad diversity of leaders, with the 
potential to reduce energy intensity in these areas by 20 percent or more by 2020.   

 
The CEED Partnerships FY 2015 goals include: 
• Provide assistance to communities in shale gas growth zones to support community-driven economic development 

roadmapping. 
• An increase in public-sector partners committed to leadership in successfully reducing their local or regional energy 

intensity by 20 percent or more by 2020 and an acceleration of investment in energy service performance contracts by 
$1-2 billion by 2016 (shared with SEP target).   
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Clean Energy and Economic Development Partnerships 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Clean Energy and Economic Development 
Partnerships  

  

• No funding requested. 
 

• Competitively select projects in regional sustainable shale 
gas growth zones; and  

• Provide direct technical assistance on energy planning, 
policy and program development and implementation to 
regional, state, and local partners. 

• The increase in funding provides competitive 
financial awards and technical assistance in 
support of high impact regional, state and local 
energy and economic development initiatives. 
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Weatherization and Intergovernmental Program 
Tribal Energy Program 

 
Description 
Tribal Energy Program ($0)   
TEP builds partnerships with the 566 federally recognized tribal governments to address residential, commercial, and 
industrial energy and environmental priorities.  The program employs a three-pronged approach, which includes a 
combination of financial, technical, and information and education assistance.   
 
In FY 2015 DOE proposes to transfer TEP from WIP to the Office of Indian Energy Policy and Programs.  The Tribal Energy 
Program and Office of Indian Energy Policy and Programs have a shared history of working cooperatively on providing 
resources and tools to tribal governments which spur tribal energy self-sufficiency.  The basis for the change is that EPACT 
2005 established the Office of Indian Energy Policy and Programs, provided a funding authorization through FY 2016, and 
identified specific activities that are similar to those currently (through FY 2014) conducted by EERE/TEP.   
 
Program Benefits 
• Tribal energy activities provide value by advancing sustainable clean energy development and deployment on tribal 

lands.   
• Average leveraged cost share is approximately $1 in non-Federal contributions for each $1 in tribal energy grants.   
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Tribal Energy Program 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Tribal Energy Program   
• Advance sustainable clean energy development 

and deployment on tribal lands; 
• Competitively select and fund 15-30 tribal high-

impact clean energy projects ($5.0 to $5.6 
million); 

• Continue training, providing internships and 
direct technical assistance, and monitoring 
activities; and 

• Complete strategic plan, which identifies desired 
long-range outcomes and the sequence of actions 
for successful implementation (if appropriate).   

• No funding requested. 
 

• Reduction in the WIP budget request is offset by 
a matching increase in the budget request of the 
Office of Indian Energy.   
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Weatherization and Intergovernmental Program 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program.  
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Retrofits - Weatherize homes of low income families 

Target 10,300 homes weatherized 24,600 homes weatherized 33,100 homes weatherized 

Result Exceeded – 46,871 N/A N/A 

Endpoint Target Support 300,000 homes energy retrofits between FY 2013 and FY 2022. 
 

Page 273



 

Page 274



Program Direction 
 

Overview  
The Program Direction budget enables EERE to maintain and support a world-class Federal workforce to accomplish its 
mission to win the clean energy race in the transportation, renewable power, and energy efficiency sectors.  This budget 
provides necessary resources for program and project management, administrative support, contract administration, 
human capital management, Headquarters and field site non-laboratory facilities and infrastructure, and contractor 
support.   
 
The Program Direction budget supports EERE’s “Strengthening Operations for Accountability and Results” (SOAR) initiative 
to transform EERE’s organization and operations.  Examples of recent SOAR accomplishments include the following:  
 
• EERE is enacting a uniform approach to Active Project Management across its full portfolio of projects, including the 

creation and enforcement of rigorous “Go-No/Go” milestones, performance of regular in-depth project site 
visits/reviews, and termination of under-performing projects.  

• EERE worked together with the National Renewable Energy Laboratory (NREL) and other national laboratories to 
establish an EERE-wide uniform process for planning lab projects and monitoring their progress over time.   

• EERE completed a voluntary reorganization in order to become a more effective, agile, and transparent organization 
that maximizes impact on the energy landscape and provides the highest possible return on investment to the 
American taxpayer.  In particular, EERE organized its programs around relevant clean energy sectors (transportation, 
renewable power, and end use efficiency).   

• EERE completed the initial deployment of its Integrated Resource and Information System (IRIS), which will replace 
dozens of current IT systems with a single, integrated, cloud-based, and mobile-friendly Enterprise IT solution.  EERE 
also completed a beta version of an online map providing the public with detailed information on innovative, EERE-
funded projects across the country. 

• EERE completed significant reductions in its permanent cost structure.  EERE reduced its Program Direction contractor 
expenditures by over 50 percent from FY 2013 to FY 2014.  EERE also reduced its lease costs by approximately $2 
million by relocating the Golden Field Office to government-owned space on the NREL campus. 

• EERE is partnering with the Department to consolidate support services to EERE personnel.  The DOE Chief Information 
Officer has assumed responsibility for providing EERE with commodity IT services.  In addition, EERE realigned its 
Human Resources personnel to report to the DOE Chief Human Capital Officer.    

• EERE convened subject matter experts and Lean Six Sigma practitioners in several Communities of Practice to produce 
uniform and efficient business processes for managing the development of Funding Opportunity Announcements 
(FOAs), the merit-based evaluation and selection of applications, the negotiation and execution of financial assistance 
agreements, and the active management of resulting projects.  EERE trained over 400 personnel in the new business 
processes. 
 

Highlights of the FY 2015 Budget Request 
The FY 2015 Program Direction Budget has three primary goals: 
 
• Strengthen EERE’s workforce through training and talent management programs, including effective recruitment 

strategies, career and leadership development, and succession planning;  
• Support lean Active Project Management across EERE’s full portfolio of projects, including travel to project sites and IT 

systems for project and portfolio management; and 
• Maximize the efficient and effective use of available resources to accomplish EERE’s core mission. EERE will continue to 

re-engineer its operations to reduce overall operational expenses and improve the delivery of EERE services to the 
public.   
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Program Direction 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 
Enacted 

Washington Headquarters      
Salaries and Benefits 78,059 81,832 81,832 80,401 -1,431 
Travel 3,529 4,255 4,255 4,732 +476 
Support Services 14,900 15,430 15,430 15,426 -4 
Other Related Expenses 23,300 28,680 28,680 27,718 -962 

Total, Washington Headquarters 119,788 130,197 130,197 128,277 -1,920 
      
Golden Field Office      

Salaries and Benefits 19,945 16,530 16,530 16,241 -289 
Travel 200 151 151 259 +108 
Support Services 5,600 320 320 324 +4 
Other Related Expenses 3,500 2,554 2,554 2,600 +46 

Total, Golden Field Office 29,245 19,555 19,555 19,424 -131 
 
National Energy Technology Laboratory      

Salaries and Benefits 6,922 7,267 7,267 7,140 -127 
Travel 200 181 181 259 +78 
Support Services 1,900 1,950 1,950 2,000 +50 
Other Related Expenses 2,400 2,850 2,850 2,900 +50 

Total, National Energy Technology Laboratory 11,422 12,248 12,248 12,299 +51 
      
Total Program Direction      

Salaries and Benefits 104,926 105,629 105,629 103,782 -1,847 
Travel 3,929 4,587 4,587 5,250 +663 
Support Services 22,400 17,700 17,700 17,750 +50 
Other Related Expenses 29,200 34,084 34,084 33,218 -866 

Total, Program Direction 160,455 162,000 162,000 160,000 -2,000 
Total FTEs 732 707 707 697 -10 
      

Support Services and Other Related Expenses 
Support Services      

Technical Support 14,985 11,387 11,387 11,437 +50 
Management Support 7,415 6,313 6,313 6,313 0 

Total, Support Services 22,400 17,700 17,700 17,750 +50 
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 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 
Enacted 

      
Other Related Expenses      

Other Services 14,612 15,560 15,560 14,694 -866 
Working Capital Fund 14,588 18,524 18,524 18,524 0 

Total, Other Related Expenses 29,200 34,084 34,084 33,218 -866 
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Program Direction 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Salaries and Benefits   
Funding enables EERE to maintain and support a 
world-class Federal workforce to accomplish its 
mission to win the clean energy future in the 
transportation, renewable power, and energy 
efficiency sectors.  Provides necessary resources for 
program and project management, administrative 
support, contract administration, and human capital 
management. 

Funding enables EERE to maintain and support a 
world-class Federal workforce to accomplish its 
mission to win the clean energy race in the 
transportation, renewable power, and energy 
efficiency sectors.  Provides necessary resources for 
program and project management, administrative 
support, contract administration, and human capital 
management.  EERE workforce will decrease slightly 
through normal attrition, non-renewal of limited term 
employees, and the use of early retirement 
authorities granted by OPM and OMB for FY 2013 and 
FY 2014. 
 

Change due to the adjustments to EERE staff. 

Travel   
EERE’s FY 2014 travel budget supports management 
of projects across the country.  EERE reduced travel 
expenses from prior years in accordance with 
Administration guidance while providing sufficient 
funding for government oversight of EERE-funded 
projects. 

Travel increases to support intensified project 
management. 

Change reflects increased emphasis on Active Project 
Management.   

Support Services   
Support Services funding provides technical and 
administrative contract support and information 
technology services.  This funding also contributes to 
training, education, safety, health support, safeguards 
and security, computer configuration, and 
maintenance. 

Support services will continue to provide EERE with a 
range of services needed to meet its mission, 
including IT services, specialized contractual support 
services and training, education, safety, health 
support, and safeguards and security. 

Service continues at approximately the same level of 
funding in FY 2015 as in FY 2014. 

Other Related Expenses   
Other Related Expenses provides funds for office 
space and overhead at DOE Headquarters and field 
sites through EERE’s contribution to the Department’s 
Working Capital Fund (WCF) for common 
administrative services and through direct payments 

Requirement continues into FY 2015. Change is due to reductions in general office supplies 
and materials, as well as decreased support for 
conferences, communications and outreach, graphics 
design, and HR services. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

in the field.  Expenses covered include building 
operations, telecommunications, network 
connectivity, supplies/equipment, printing/graphics, 
copying, mail, contract closeout, purchase card 
surveillance, computer equipment (hardware, 
software, licenses and support), utilities, postage, 
administrative expenses, security, and publications. 
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Strategic Programs 
 

Overview  
The Office of Strategic Programs (OSP) is a core crosscutting EERE corporate office focused on accelerating development, 
commercialization, and adoption of energy efficiency and renewable energy technologies through strategic EERE planning 
and corporate-level partnerships to support the transition of EERE technologies to market, communications and 
engagement with energy stakeholders, development of international markets for U.S. clean energy companies, and 
analytical support for decision making and management of the EERE portfolio.  

OSP performs four critical functions that crosscut EERE programs: 
• Leveraging EERE crosscutting capabilities and existing authorities, through collaboration with private-sector, academic, 

National Laboratory, and other partners; to support technology commercialization, reduce market barriers, and assist 
pursuit of first market opportunities.  

• Providing a portfolio-based analytical foundation to support strategic planning and decision making and evaluation of 
EERE impacts. 

• Catalyzing international markets for U.S. clean energy solutions through technical and policy assistance, analysis, and 
promoting standards, test procedures, and certification prevalent in the U.S.  

• Communicating objectively and transparently in response to a high volume of requests from Members of Congress, the 
media, multiple stakeholder groups, and the public to improve understanding about EERE’s activities and the progress 
and impacts of clean energy research, development, demonstration, and deployment (RDD&D). 

Many of OSP’s activities focus on breaking down crosscutting barriers to the successful commercialization of clean energy 
technologies. OSP also supports the use of information, communication, and online technologies that support the 
interactivity, transparency, and accessibility of EERE information, projects, data, modeling solutions, and state-of-the-art 
training.  Through robust analysis, OSP provides core support for analysis-based decision making and strategic planning, and 
performance management in EERE and DOE.  OSP’s international activities facilitate leveraging of international resources to 
advance DOE’s domestic research and development (R&D) program goals, and promote domestic manufacturing by priming 
large emerging markets for exports of U.S. clean energy technologies.   

Highlights of the FY 2015 Budget Request  
• Technology-to-Market 

Execute a small suite of high-value crosscutting commercialization, integrated deployment, and workforce and 
education activities, in support of innovative and focused investments that prioritize the accelerated adoption of EERE 
technologies.   

• Strategic Priorities and Impact Analysis   
Analysis that EERE previously conducted to support policy assessment functions has been consolidated in DOE’s Energy 
Policy and Systems Analysis office; EERE activities are focused on estimating and verifying EERE impacts, technology 
characterization and data resources, and understanding markets and systems.   

• International 
Focus resources on partnerships with 5 to 7 core partner countries and 1 multilateral organization that have the 
highest potential to grow the U.S. market for clean energy technology and services exports and to promote the 
deployment of clean energy technologies globally. 

• Communications & Outreach 
Conduct high-priority execution, oversight, and support activities for EERE in focusing its resources on maintaining 
functions for web/online, media, executive communications, and internal communications.   

 
 
 
 

Page 281



Strategic Programs 
Funding ($K) 

 

 

FY 2013 
Current 

FY 2014 
Enacted1 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Strategic Programs 
  

 
  Technology-to-Market  6,504 6,590 6,590 7,700 +1,110 

Strategic Priorities and Impact Analysis  7,000 6,400 6,400 6,429 +29 
International  4,450 4,550 4,550 2,850 -1,700 
Communications and Outreach 5,600 6,000 6,000 4,800 -1,200 

Total, Strategic Programs 23,554  23,540   23,540  21,779 -1,761 
 

  

1 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $14,000. 
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Strategic Programs 
Explanation of Major Changes ($K) 

 
FY 2015 vs  

FY 2014 
Enacted 

 
Technology-to-Market: Maintain commercialization program activities through continuation of Phase II of the National Clean Energy Business Plan 

Competition and through modest continuation of National Laboratory effort.  Complete first phase of EERE-wide evaluation of 
workforce/education activities, such as competitions (cost share with Strategic Priorities and Impact Analysis).  Maintain maintenance support of 
DOE National Training and Education Resource (NTER) node. 

+1,110 

  
Strategic Priorities and Impact Analysis: No significant change in subprogram funding level.  Reflects reduced funding for analysis  that EERE previously 

conducted to support policy assessment functions, which has been consolidated in DOE’s Energy Policy and Systems Analysis office, but increased 
funding to enhance EERE project data collection, analysis, and evaluation and thereby strengthen program management. 

+29 

  
International: Support 5-7 core partner countries rather than 12. -1,700 
  
Communications and Outreach: Refocus on high-priority media activities; use aggressive selection criteria in responding to media inquiries; 

discontinue media planning and execution support for Solar Decathlon.  Conduct more targeted management and maintenance of website 
content, development and analysis of metrics, and in meeting requirements.  Concentrate support for public inquiries function, with DOE’s 
Executive Secretariat handling all generic inquiries, and most other inquiries being handled directly by programs.  Refocus on only the most 
effective stakeholder, legislative, and public outreach functions.   

-1,200 

  
Total, Strategic Programs  -1,761 
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Strategic Programs 
Technology-to-Market 

 
Description 
The Technology-to-Market subprogram aims to accelerate the commercialization and market adoption of EERE 
technologies to overcome key barriers to the development and success of commercial enterprises built around EERE 
technologies and initiatives. Where strategic and impactful, the subprogram works to attract additional private sector 
interest and investment in clean energy development, to accelerate the movement of innovative technologies to market, 
and to ensure there is a trained workforce ready to install and maintain EERE technologies. 

Commercialization ($4.95 million) 
The commercialization portfolio focuses on leveraging innovative approaches and partnerships to attract new players and 
investors to EERE technologies and to bridge gaps in the U.S. clean energy ecosystem, especially in the areas of 
entrepreneurship, technology transfer, and finance.  Activities include the National Incubator Initiative for Clean Energy 
(NIICE), the National Clean Energy Business Plan Competition, National Laboratory Technology Transfer and 
Commercialization activities, oversight of commercialization assistance to EERE-supported Small Business Innovation 
Research companies that demonstrate market adoption potential and alignment with EERE RD&D, and other activities that 
accelerate the movement of innovative technologies to market: 
• NIICE, started in FY 2014, focuses on three goals: 1) strengthening clean energy business incubator services across the 

U.S. for domestic economic benefit (including manufacturing); 2) catalyzing early-stage clean energy investment 
through nonprofit non-governmental organization involvement, corporate venture capital engagement, and crowd 
funding platforms; and 3) fostering closer relationships between the National Laboratories and clean energy 
businesses.   

• Phase II of the National Clean Energy Business Plan Competition will aim to spur innovations by providing clean energy 
startup business experience to hundreds of university students each year, and awarding prize funding for winning 
teams to further develop and implement their business plans.  These activities encourage the commercialization of 
new and cost-effective scientific and engineering solutions to America’s energy challenges.   

 A focused effort to dramatically improve technology transfer and commercialization activities from our National 
Laboratories in FY 2015 will help bridge the “commercialization valley of death” at each laboratory.  By identifying high-
impact laboratory technologies, assessing market opportunities, and linking the most promising technologies to 
business and investment networks, the effort will leverage Federal investments to increase cooperative R&D, start-up 
options, licensing, deal flow, and acquisitions.  In addition, opportunities for the private sector to develop and deploy 
technologies based on National Laboratory intellectual property (IP) will continue to be encouraged through the use of 
Energy I-Portal, which provides searchable information about DOE-stewarded federally owned IP available for licensing, 
patents, and patent applications.   

Integrated Deployment ($1 million) 
The integrated deployment portfolio aims to take a comprehensive approach to catalyzing market adoption in high-cost 
and/or locally motivated markets.  Using replicable local deployment strategies that prioritize EERE technologies and 
practices not only expands consumer confidence in product selection, but allows for better support of Federal, state, and 
local government partners.  Additionally, there are opportunities to work with communities impacted by natural disasters, 
by providing guidance on comprehensive rebuilding with improved energy efficiency and sustainability; the goals are 
integrated within DOE and also with outside stakeholders.  The subprogram focuses on working directly with a limited 
number of communities to adopt numerous EERE technologies in an integrated fashion, depending on each community’s 
unique needs and circumstances.  There is an initial focus on communities faced with high energy cost/high fossil fuel use 
and those hit by natural disasters, yet the model is designed to be replicable.  The subprogram also works collaboratively 
with other Federal agencies to support the early deployment of cost-effective EERE technologies. 

Workforce and Education ($1.75 million) 
The workforce and education portfolio aims to develop improved approaches for, and expand access to, the workforce 
training needed to ensure the availability of a highly skilled workforce for jobs in clean energy sectors.  In late FY 2014 
through FY 2015, it will commence an evaluation of EERE competitions and other workforce development activities in order 
to improve coordination and programmatic structures and best practices.  On a very limited basis, it will also continue to 
publicize and leverage partnerships with external stakeholders to promote the well-established Energy Literacy Framework.  
The subprogram activities are coordinated with other government agencies and external stakeholders to maximize 
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effectiveness.  The subprogram will continue to utilize foundational tools, such as the NTER training platform, to help 
individual programs build workforce pipelines as EERE technologies are more widely adopted. 

Technology-to-Market’s subprogram goals include: 
• Partnering with EERE programs, OSP subprograms, and other DOE offices (e.g., Office of Electricity, Office of Fossil 

Energy, and Office of Indian Energy) to create a unified markets focus across EERE, including for new markets. 
• Bringing together partners (e.g., universities, small businesses, non-profits, National Laboratories, venture capital 

companies, entrepreneurial organizations, and state/local governments) through the use of collaborations, competitive 
grants and prizes, and partnerships to spark technology innovation and market replication. 

• Providing EERE with centralized, state-of-the-art technology market expertise (e.g., finance, workforce) for EERE 
programs to draw upon as needed in support of their missions. 

• In partnership with the Strategic Priorities and Impact Analysis subprogram, enabling assessment, evaluation, and 
recommendations regarding the structure, goals, and impacts of EERE’s competitions and related workforce activities. 

The subprogram’s FY 2013-FY 2014 accomplishments include: 
• From a $7.25 million FY 2012-FY 2013 investment utilizing funds through FY 2014, EERE engaged thousands of 

participants on cross-cutting commercialization and entrepreneurship initiatives, with outcomes including more than 
200 ventures and incorporated startups, 114 patents and disclosures filed, and nearly $138 million in follow-on 
external funding for successful projects (as of December 2013).  

• In FY 2013 through FY 2014, conducted a Peer Review of the Innovation Ecosystems program and used that 
information to inform the development of the newly launched National Incubator Initiative for Clean Energy. 

• In FY 2014, successfully transferred the stewardship of the NTER to an external entity. 
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Technology-to-Market 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Technology-to-Market 
Commercialization ($4,590,000) 

• Launch the National Incubator Initiative for 
Clean Energy, a two-year program (FY 2013 and 
FY 2014 funding). 

• Initiate focused effort on technology transfer 
and commercialization activities at National 
Laboratories. 

Commercialization ($4,950,000) 
• Launch Phase II of the National Clean Energy 

Business Plan Competition. 
• Provide ongoing support for focused effort on 

Laboratory technology transfer and 
commercialization activities. 

Commercialization (+$360,000) 
• Maintain commercialization program activities 

through continuation of Phase II of the National 
Clean Energy Business Plan Competition and 
through modest continuation of National 
Laboratory effort. 

Integrated Deployment ($1,000,000) 
• Launch a coordinated deployment initiative for 

first-to-market technologies with the 
Department of Defense and the National Science 
Foundation. 

Integrated Deployment ($1,000,000) 
• Scale whole-systems energy approach from one 

anchor location to another within broader 
region.  

• Provide ongoing support to continue activities 
initiated in FY 2014. 

Integrated Deployment ($0) 
• Maintain existing deployment portfolio. 

 

Workforce and Education ($1,000,000) 
• Begin to transfer stewardship of NTER to an 

external entity. 
• Begin EERE-wide evaluation of 

workforce/education activities, such as 
competitions.  

• Translate Energy Literacy Framework into 
Spanish to further engage with minority and 
underrepresented populations. 

Workforce and Education ($1,750,000)  
• Finalize transfer of NTER stewardship to an 

external entity. 
• Complete first phase of EERE-wide evaluation of 

workforce/education activities, such as 
competitions. 

• Outreach on Energy Literacy and Energy 101 
frameworks. 

 

Workforce and Education (+$750,000) 
• Complete first phase of EERE-wide evaluation of 

workforce/education activities, such as 
competitions (cost share with SPIA, 250 
thousand).  

• Maintain maintenance support of DOE NTER 
node.  
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Strategic Programs 
Strategic Priorities and Impact Analysis 

 
Description 
The Strategic Priorities and Impact Analysis (SPIA) subprogram provides a foundational analytic basis for EERE program 
implementation and decision-making.  By conducting portfolio-wide analyses and collaborating with EERE programs, 
National Laboratories, and industry experts, the subprogram evaluates investment tradeoff decisions and identifies new 
opportunities.   
The activities of this subprogram provide consistent EERE-wide structures, methodologies, and approaches for impact 
analysis, performance evaluation, and strategic planning and provide core analytic support for EERE by demonstrating the 
prospective impacts of different research portfolios and technology policy scenarios.  Thus, the subprogram’s analyses 
assist EERE’s senior management and programs to select portfolios and pathways that will most effectively and productively 
advance DOE’s economic, environmental, energy security, and management excellence goals. 

The subprogram’s four areas support major Administration priorities.  For instance, each area provides strategic analysis 
underpinning the Clean Energy Manufacturing Initiative.  Market analysis examines the impacts of clean energy 
manufacturing on the economy and the role of innovation in strengthening different clean energy sectors.  Industry-
validated techno-economic analysis quantifies the specific factors that drive U.S. competitiveness.  Findings provide an 
understanding of specific cost and policy advantages in other regions, and allow EERE to tailor investments to ensure 
domestic competitiveness.   

Portfolio Impacts Analysis ($2.2 million) 
Estimates specific and economy-wide benefits of the EERE portfolio to inform investment tradeoff decisions and assess new 
opportunities.  Impact analysis and methods include both prospective and retrospective work, allowing EERE to plan for the 
future based on past lessons learned.  Where not otherwise available, tools are developed to estimate the business, 
environmental, and direct employment impacts of different energy futures scenarios.  This focus area continues to develop 
common approaches to evidence-based evaluation and works with EERE programs to apply rigorous evaluations across all 
aspects of EERE RD&D and program management.  

Energy Systems Analysis ($1.6 million) 
Informs EERE strategic planning and helps identify long-term pathways for meeting national clean energy goals.  These 
studies examine future markets and technologies for the buildings, transportation, industry, and electricity generation 
sectors-integrating across the EERE technology programs.  The work assesses a range of costs and benefits of EERE 
technologies under evolving future market and policy environments to ensure that EERE decisions made now have a high 
likelihood of achieving long-term impact.  The work is used to set realistic goals across EERE and provide a foundation for 
program technology road-mapping. 

Market Intelligence ($1.3 million) 
Includes analysis of technology financing structures and tools, identification of supply-chain bottlenecks, and implications of 
market conditions for manufacturing and supporting industries.  The subprogram explores the market conditions that 
would support reaching national objectives, including cost effectiveness of EERE technologies, infrastructure requirements 
needed for EERE technology deployment at scale, and reduction of non-cost and market barriers achievable through EERE 
action.  This focus area explores the role of private-sector funding to ensure that EERE avoids investing in areas that are 
highly supported by private companies.  It examines factors influencing competitiveness of domestic manufacturing of 
advanced technologies and provides recommendations to maintain or increase competitiveness. 

Data Resources ($1.3 million) 
Includes characterizing technologies to provide integrated cost and performance data for EERE technologies, which are 
foundational data elements for decision-making processes.  This focus area provides high-quality, continuously improved, 
peer-reviewed data on EERE technologies in formats that can be directly accessed by users online.  The subprogram will 
build and maintain databases that contain real-world market data, modeled cost and performance data, and reviews of 
published studies as well as an inventory of state policies and incentives that impact the deployment of EERE technologies 
provided through www.DSIREusa.org.   
 
SPIA subprogram investments reflect goals that include: 
• Conducting analyses that support EERE’s senior management in evaluating different technology research and 

programmatic portfolios and understanding the associated markets and institutions.  
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• Providing internal and, when appropriate, external corporate and strategic expertise, resources, and integrated 
information to EERE Programs, in support of the Programs’ analysis and road-mapping efforts, particularly those with a 
crosscutting nature.  

• Enabling activities that include retrospective and prospective evaluations of EERE impacts and investigate near-term 
and long-term strategies to remove barriers and accelerate the market adoption of EERE technologies. 

The subprogram’s FY 2013-FY 2014 accomplishments include the following: 
• Developed an EERE-wide approach to clean energy manufacturing competitiveness analysis applied to a range of 

strategic technologies, which is now ready for transition to implementation by individual technology programs. 
• Released the Transportation Energy Futures study, an assessment of avenues to reach deep cuts in petroleum use and 

greenhouse gas emissions in the transportation sector. 
• Completed a first-of-a-kind study of the value of demand response and energy storage on grids with low and high levels 

of variable renewable generation, providing comparisons on how generation and non-generation resources contribute 
to system flexibility. 

• Provided EERE-wide standardized evaluation study methodologies for technology R&D and published a second edition 
of the EERE Peer Review Guide. 

• Worked with EERE programs to determine cost and performance targets and associated economic, environmental, and 
energy impacts, supporting the EERE strategic planning process with quantitative scenarios and goals. 
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Strategic Priorities and Impact Analysis  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Strategic Priorities and Impact Analysis    
• Finalize clean energy technology manufacturing 

analysis methodology, combine with market 
analysis of private investments, and provide as 
decision structure for ongoing use across EERE 
technologies. 

• Release a completely reworked, public facing 
version of DSIRE. 

• Finalize Demand Response and Energy Storage 
Integration Study and execute communications 
plan to disseminate analysis findings. 

• Complete a suite of standardized evaluation study 
methodologies, including a data tracking system, 
and conduct a training seminar to EERE staff 
across the programs in order to facilitate faster, 
more accurate, and cheaper retrospective impact 
and return on investment (ROI) studies that 
inform programmatic decisions. 
 

• Conduct energy systems analysis of futures 
scenarios, including results from renewable 
energy, transportation, industry, and buildings 
work.  Results inform long-term DOE strategic 
planning and are available to the public. 

• Link retrospective and prospective impacts 
analysis, standardizing and connecting existing 
tools and methods.  Work will enable 
benchmarking future investments against 
successful past investments. 

• Improve metrics to show how much renewable 
energy is cost-effective in different regions of the 
U.S., supporting collaboration with the Energy 
Information Administration on the levelized 
avoided cost of energy (LACE) calculation as an 
alternative and complementary metric to LCOE.   

• Examine technical and economic valuation of 
EERE technologies in the electric grid of the 
future to determine the full costs and benefits of 
EERE technologies – Energy Efficiency, 
Photovoltaics, Combined Heat and Power, 
Hydrogen Fuel Cells, Plug-in Hybrid Electric 
Vehicles/Electric Vehicles, demand response, 
transactive building controls, and others – as they 
increasingly penetrate the distribution system 
and the grid. 

• Continue to work with EERE programs to apply 
standard evaluation approaches and initiate a 
new evaluation study. 

• Reflects reduced funding for analysis that EERE 
previously conducted to support policy 
assessment functions, which has been 
consolidated in DOE’s Energy Policy and Systems 
Analysis office, but increased funding to enhance 
EERE’s project data collection, analysis, and 
evaluation and thereby strengthen program 
management. 

• Continue to build a comprehensive set of EERE 
technology progress metrics that extend beyond 
levelized cost (i.e., levelized cost of driving, LACE 
and levelized cost of conserved energy) to more 
fully reflect the market competitiveness and 
market potential of EERE technologies opened up 
through EERE action. 

• Initiate at least 1 large-scale stakeholder-driven 
futures study that outlines a wide range of 
integrated long-term technology pathways that 
are capable of achieving national energy, 
environment, and economic goals. 

• Complete one new retrospective impact and ROI 
evaluation study that quantifies EERE impact and 
guides future EERE program implementation by 
showing what has worked and what has not.   
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Strategic Programs 
International 

 
Description 
The International subprogram accelerates the development and deployment of clean energy technologies through 
international collaboration, funding U.S.-based technical experts to lead engagement in targeted opportunity spaces to help 
fulfill DOE’s mission.  The activities of this subprogram guide sound project investment choices (of both partner countries 
and topic areas) using analysis and prioritization criteria from its subprogram strategic plan, consultations with EERE 
programs, and interagency work products of the Renewable Energy and Energy Efficiency Export Initiative, and 
understanding of partner country interests.  The subprogram measures project impacts in terms of U.S. export promotion, 
clean energy deployed, and favorable renewable energy or energy efficiency policy changes facilitated.  In managing its FY 
2015 activities, the subprogram will: 
• Focus on deployment partnerships with 5 - 7 key countries that provide the best opportunity to accelerate 

development and deployment of clean energy technologies. 
• Continue facilitating EERE technology R&D partnerships with Australia, Canada, European Union, Korea, and Japan. 
• In China, spur adoption of EERE International-developed model Energy Saving Performance Contracts in China.  

Facilitate pilot project highlighting U.S. energy efficiency technologies and services. 
• In India, reduce project financing risk and facilitate market access for U.S. providers of EE technologies and services 

through the provision of technical analysis of third-party compliance regimes for India’s Energy Conservation Building 
Codes.   

Subprogram activity areas include: 
Priming Markets for U.S. Exports ($1.6 million) 
EERE investments in diverse clean energy technologies set the stage for the development of a robust clean energy export 
market for the U.S. with commensurate employment and related economic effects.  Rapidly growing countries like China, 
India, and Brazil are constructing power plants, commercial buildings, industrial facilities, and housing at an unprecedented 
rate.  Priming markets and building capacity in these countries through technical assistance on policy options—developing 
codes and standards, as well as evaluating and addressing technology product reliability from different sources—will help 
this development occur with the cleanest energy profile possible.  These activities also generate market pull for energy 
efficiency and renewable energy technologies, which can be met with U.S. clean energy exports.  The activities include 
technical collaborations that focus on establishing business cases for adopting codes, standards, and advanced EERE 
technologies in a manner that is within DOE’s mission space and expertise.  Such activities could lead to U.S. industry 
tapping the trade promotion tools (e.g., low-cost financing, risk insurance, et cetera) of other Federal agencies to promote 
exports. 

Promoting Global Deployment of Clean Energy Technologies ($1.25 million) 
Partnerships with key countries advance the deployment of clean energy technologies and can achieve substantial, 
measurable reduction of greenhouse gas emissions.  This includes, for example, coordinating U.S and Chinese mayors 
exchanges, which has led to sales of U.S. clean energy goods and services, foreign direct investment creating jobs in U.S 
cities, and new sustainability policy approaches in U.S. cities, informed by China’s experience. 

The subprogram goals include the following: 
• Accelerating the progress of EERE’s domestic R&D programs by leveraging the resources and expertise of major 

developed partner countries. 
• Increasing U.S. exports of clean energy technologies and creating U.S. jobs through collaborative projects focused on 

testing, analyzing, and deploying U.S. technologies, and on promoting sound technical and policy approaches (building 
codes and compliance, financing models for energy efficiency retrofits or renewable energy deployment) that facilitate 
rapid international deployment of energy efficiency and renewable energy technologies. 

The subprogram’s FY 2013-FY 2014 accomplishments include the following: 
• Coordinated the annual U.S.-China Renewable Energy Industries Forum with China's National Energy Administration - 

facilitating memorandums of understanding between a U.S.-based company likely to be the technology supplier for 
China’s first commercial-scale concentrating solar power project, and prominent Chinese organizations.  This 
agreement could generate more than $100 million in export content. 
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• Provided technical assistance for Brazil to establish a testing laboratory for energy performance of building envelope 
components, directly leading to sales of U.S.-manufactured laboratory equipment and Brazil's utilization of standard 
test methods used and supported by U.S. industry, which reduce barriers to U.S. suppliers in the Brazilian market.   

• Helped commercialize a clean energy technology through the U.S.-Israel Binational Industrial Research and 
Development (BIRD)-Energy Foundation.  Specifically, an Israeli company and a U.S.-based company partnered for a 
$900 thousand advanced biofuels conversion R&D grant; the U.S. company later successfully competed for $9 million 
from EERE's Bioenergy Technology Program, to launch a pilot plant in the U.S.  

• Facilitated leveraging of a multi-million dollar Japanese investment to develop R&D collaborations, including $1.5 
million for work at Sandia National Laboratories on advancing hydrogen fuel systems.     
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International  

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

International    
• Continue work with partner countries, such as 

Argentina, Brazil, Canada, China, India, Indonesia, 
Mexico, Russia, Saudi Arabia, South Africa, and 
the United Arab Emirates, negotiating beneficial 
next steps in annual bilateral action plans as 
appropriate.   

• Continue coordinating beneficial R&D 
collaborations with Australia, Canada, European 
Union, Israel, Japan, and others.   

• Focus on core partner countries (China, India, 
Brazil, Indonesia, Mexico, and Russia) and 1 
multilateral organization (International 
Partnership for Energy Efficiency and 
Conservation (IPEEC)) that have the highest 
potential to grow the U.S. market for clean 
energy technology and services exports and to 
promote the deployment of clean energy 
technologies globally. 

• Support 5-7 core partner countries rather than 
12. 
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Strategic Programs 
Communications and Outreach 

 
Description 
The Communications and Outreach subprogram provides strategic communications leadership, coordination, and support 
for EERE and in support of the Department through organizing, editing, and disseminating information to media and the 
public on EERE programs, activities, and technologies, as well as their associated impacts.  This information helps promotes 
and raise awareness, overcome informational barriers to understanding and adopting EERE technologies, and helps 
encourage the accelerated adoption of EERE technologies and practices.   

The subprogram’s activities ensure that EERE information is available to the general public, media, and stakeholders in 
coordination and consultation with EERE’s programs.  The subprogram’s externally facing tools and communications include 
Web content and services; traditional, social, and multi-media; informational materials and publications; public service 
announcements; and letters in response to public inquiries.  Through these channels, the subprogram communicates with a 
broad range of EERE stakeholders, the media, and the public.  Requests for information from Members of Congress, the 
media, stakeholders, and the public are considerable; in support of EERE programs, departmental offices, and other 
entities, Communications and Outreach activities result in the development, processing, editing, and approval of more than 
400 different communications items each month.  The subprogram also conducts internal communications activities to 
encourage enhanced coordination and awareness within EERE. 

Communications & Outreach activities - Focus on priority areas of activity of Online/Digital Presence, Media Relations, and 
Executive Communications.   

Online/Digital Presence ($2.35 million) 
The subprogram manages and updates EERE’s website enterprise, EERE’s primary broad-based means for providing 
information for its many stakeholder audiences, with 13.2 million unique visitors in FY 2013.  Beginning in late 2012 and 
through FY 2014, EERE redesigned, transitioned, and streamlined a large majority of its eere.energy.gov website content—
at the time representing a presence a few times larger than all of DOE’s combined—through migration to energy.gov’s 
information architecture platform. The subprogram will continue to manage and update this presence, developing new 
content as needs emerge and continuing to reduce content wherever possible. The subprogram will also continue to enable 
EERE’s open data activities, and its modest focus on widgets, mobile applications, and other electronic and online 
communications technologies to disseminate information to multiple user audiences. This includes discerning what new 
hardware and web tools are required to best operate and maintain EERE’s website enterprise assets that are for specific 
technical audiences.   

Media ($1.3 million) 
The subprogram will continue to engage stakeholders, the media, and the public through frequent news updates and 
program information, in support and coordination with EERE programs and DOE’s Office of Public Affairs.  This includes 
issuing press announcements and alerts about key activities such as funding opportunity announcements, responding to 
media inquiries, emailing bulletins to tens of thousands of subscribers, and when possible, facilitating interviews with media 
outlets.  The subprogram also uses targeted social media to provide updates on EERE project milestones and successes, as 
well as online multimedia channels to provide information about energy efficiency and renewable energy technologies.    

Executive and Internal Communications ($0.4 million) 
The subprogram will continue to provide primary support to all EERE senior leaders in terms of developing, maintaining, 
and updating all presentation materials for frequent speaking engagements.  The subprogram helps maintain the overall 
EERE identity through guidelines and standards to ensure consistency and develops crosscutting informational materials 
about EERE’s activities, project successes, and accomplishments.  In addition, the subprogram engages internal audiences 
through a variety of tactics, such as developing and regularly disseminating relevant information, and planning and 
executing internal engagements. 

Communications Analysis and Outreach ($0.4 million) 
The subprogram’s FY 2014 activities focused on dialoguing with internal stakeholders on knowledge gaps and identifying 
low-cost means to disseminate its informational materials through key stakeholder groups, with an emphasis on third party 
validation with specific entities; large crosscutting groups, including those with hard-to-reach audience members; and 
congressional engagement.  In FY 2015, the subprogram will continue to conduct consumer views analysis and high-value, 
high-priority outreach. 
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Public Inquiries and Publication Distribution ($350 thousand) 
The subprogram will continue to manage a large public inquiry/letter correspondence function across EERE, responding to 
and analyzing a wide variety of daily requests, as well as providing informational material distribution services for EERE 
programs.   

The subprogram’s goals include the following: 
• Providing objective, up-to-date, and relevant informational materials to EERE’s many audiences to improve 

understanding of what EERE does and why it is important, helping increase awareness, and decrease non-technical 
barriers to accelerating the Nation’s transition to a cleaner energy economy.  
 Supporting EERE’s programs in communicating information online, to the media, and to stakeholders, with a 

continued focus on educating stakeholders about EERE’s activities, resources, and accomplishments; metrics 
include increasing traffic to key website and social media assets by at least 20 percent in comparison to FY 2014.   

 Supporting EERE’s senior leaders through developing and presenting information for frequent engagements with 
internal and external stakeholders as well as the public. 

• Meeting White House and Departmental requirements reflecting online and open data policies. This will include 
implementing a digital strategy completed in FY 2014 that reduces EERE’s print footprint by at least 25 percent by mid-
FY 2015, while making its publications more widely available through online publishing and distribution services.   

The subprogram’s FY 2013-14 accomplishments include the following:  
• Achieved significant efficiencies and greater effectiveness in rebalancing its staff and associated portfolios to ensure 

proper emphasis on media services, online services, and executive communications. 
• Worked in collaboration with EERE programs on open data initiatives through supporting activities to identify, target, 

and amplify valuable EERE resources that encourage innovation, including enabling access to EERE datasets, interfaces, 
and associated code for external parties to develop broader applications.  

• With significant subprogram leadership and investment, completed transitioning EERE’s website to energy.gov’s 
information architecture environment.  Streamlined EERE’s online presence, which was significantly larger than 
energy.gov, in reducing URLs by 50 percent and redundant and old content by 30 percent since 2013, and improving 
the online user experience.   

• Provided support to technology programs on more than 200 press releases, progress alerts, and high-value social 
media posts; more than 50 congressional meeting requests and associated follow-up; more than 500 media requests; 
and more than 150 speaking requests. 

• Developed a wide-ranging plan to identify high-value, high-priority media and stakeholder engagement for the year, 
and set major targets/goals on strategies and tactics to communicate about EERE’s portfolio.  Results included 
development and broader dissemination of more than 100 new success stories, 20 keynote-level speaking 
engagements, EERE-related news items in at least 10 national publications with a cumulative reach of more than five 
million readers, and other metrics.   

• Achieved a 35 percent savings in significantly reducing EERE’s publications footprint such as production, printing, and 
storage through digitizing its approach to publications when possible and securing more cost-effective online services. 
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Communications and Outreach  

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Communications and Outreach    
• Maintain strong media presence on behalf of 

EERE and the department through responses to 
high-value inquiries and editing and coordination 
of press releases.  In coordination with DOE 
Public Affairs, identify highest value multi-media 
and social media activities to continue.   

•   In collaboration with EERE technology programs, 
complete transition of majority of EERE 
web/online assets to energy.gov.  Complete EERE 
project map and heavily support DOE in 
improving the architecture, navigation, and 
contents related to online resources for state and 
local audiences. 

• Support development of communications 
strategies, tactics, and products for high priority 
initiatives such as Clean Energy Manufacturing 
Initiative and Workplace Charging Challenge.  

• Provide stakeholder engagement and legislative 
affairs support services for EERE. 

• Execute more cost-effective solution for storage 
and handling of requested EERE products, 
including implementing strategy for higher level 
of online-only publishing. 

• Complete Saving Energy Saves You Money 
campaign agreement with the Ad Council by May 
2014; complete asset divestment of Anatomy of 
the House. 

• Maintain high-priority media presence/activities.   
• Maintain core digital/online presence. 
• Better enable technology programs and initiatives 

to conduct high-value communications activities.   
• Maintain executive communications function with 

emphasis on digital-only dissemination of 
materials.   

• Maintain modest internal communications, 
stakeholder engagement, and legislative affairs 
support functions. 

 

• Refocus on high-priority media activities; use 
aggressive selection criteria in responding to 
media inquiries; discontinue media planning and 
execution support for Solar Decathlon. 

• Conduct more targeted management and 
maintenance of website content, development 
and analysis of metrics, and in meeting 
requirements. 

• Concentrate support for public inquiries function, 
with DOE’s Executive Secretariat handling all 
generic inquiries, and most other inquiries being 
handled directly by programs. 

• Refocus on only the most effective stakeholder, 
legislative, and public outreach functions.   
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Facilities and Infrastructure 
 
Overview  
The National Renewable Energy Laboratory (NREL) is the Nation’s only National Laboratory with a primary mission 
dedicated to the research, development, and demonstration (RD&D) of energy efficiency, renewable energy, and related 
technologies.  The Office of Energy Efficiency and Renewable Energy (EERE) is NREL’s steward, primary client, and sponsor 
of NREL’s designation as a federally funded research and development center.  The Facilities and Infrastructure (F&I) budget 
line provides funding for NREL’s General Plant Projects (GPP), General Purpose Equipment (GPE), Maintenance and Repair 
(M&R), Construction Line Item projects, Safeguards and Security (S&S), and the operation of the Energy Systems Integration 
Facility (ESIF).  The F&I budget line funds NREL’s research and support infrastructure, helping maintain it in good operating 
condition, ensuring it is available for EERE’s use, and ensuring that the workplace is safe and secure for employees and the 
public.   
 
Over the last five years, EERE has completed important capital investments across the NREL campus to expand the 
laboratory’s capabilities.  EERE is not planning significant capital investments in FY 2015 and, while GPP and GPE 
investments and direct-funded M&R activities have remained approximately the same over the last three years, no 
significant increases to these investments are planned for FY 2015.  Furthermore, during this timeframe, EERE investments 
in NREL’s research and support infrastructure have resulted in tripling DOE-owned space at the campus.  These efforts have 
greatly increased DOE’s grid-integration research capabilities and improved overall operational efficiency.   
 
The most prominent of these completed capital investments at NREL is the new Energy Systems Integration Facility (ESIF).  
Commissioned in September 2013, ESIF is a state-of-the-art user-facility that provides critical research and testing 
capabilities to DOE and its university and industry partners.  ESIF is a unique national resource designed to address the 
myriad challenges and opportunities associated with integrating high-penetration levels of dynamic energy efficiency and 
renewable energy technologies into U.S. energy systems.  
 
Facilities and Infrastructure Program  
EERE is committed to maintaining and fully utilizing NREL’s capabilities as the Nation’s premier energy efficiency and 
renewable energy research facility.  EERE’s investment in NREL’s energy technology research, property, people, and support 
infrastructure is designed to create and maintain the physical and operational assets required to achieve NREL’s assigned 
mission in a safe, secure, and efficient manner.  EERE’s investments are guided by DOE investment standards. 
 
The F&I Program Strategy is designed to: 
• Provide the laboratory with a safe and secure work environment and protect EERE partners and the public. 
• Maintain EERE’s science and support infrastructure investments through regular annual reinvestments reflecting age, 

condition, risk, and DOE and industry standards. 
• Renovate research and support infrastructure on a regular schedule to ensure the availability of a world-class RD&D 

environment and support ongoing EERE mission activities. 
• Acquire new mission-critical capabilities, when warranted, to ensure EERE’s ability to execute its mission;  
• Providing direct operating funding for all appropriate activities, consistent with Generally Accepted Accounting 

Principles, for both F&I and site-wide investments. 
• Develop energy systems integration as a new aspect of energy R&D for the Nation through experiments and 

development of capabilities at ESIF and at remote locations through high-performance computer models and 
hardware-in-the-loop modeling and testing. 

 
Facilities and Infrastructure Benefits  
The F&I program has dependably delivered the capital construction projects, small site projects, and equipment required to 
operate NREL in a safe and efficient manner.  F&I investments have ensured that EERE’s research and support investments 
are maintained to high standards of mission readiness, as evidenced by superb ratings in the DOE Facilities Condition Index. 
 
The Operations and Maintenance subprogram budget’s major funding activities include GPP investments to maintain and 
enhance the real property portfolio, renovate general science capabilities and buildings, and create a safe and secure work 
environment; GPE investments to acquire shared science and support equipment; M&R, which provides direct funding for a 
portion of small-scale, regular M&R of real property and science and support equipment; and S&S investments to provide a 
safe work environment for staff and the public, protect cyber networks, and protect both physical and intellectual property. 
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The Facility Management subprogram’s major funding activity is ESIF core operations, which is new for FY 2014.  These 
funds support highly educated and internally-trained staffs who design and control hardware and grid integration 
experiments using renewable electricity, natural gas, petroleum and hydrogen in safe and secure applications.  Facility 
Management subprogram funds also support the baseline operations and maintenance expenses of ESIF, which require 
special training, environmental and safety procedures, and application of unique experimental tools contained in ESIF.   
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Facilities and Infrastructure 
Funding ($K) 

 

 
FY 2013 
Current 

FY 2014 
Enacted1 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs. 
FY 2014 
Enacted 

Facilities and Infrastructure      
Operations and Maintenance 24,880 25,973 25,973 26,000 +27 
Facility Management 0 20,000 20,000 30,000 +10,000 

Total, Facilities and Infrastructure 24,880 45,973 45,973 56,000 +10,027 
 

 
  

1 FY 2014 Enacted funding reflects the contractor foreign travel rescission of $27,440. 
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Facilities and Infrastructure 

Explanation of Major Changes ($K) 

 

FY 2015 vs. 
FY 2014  
Enacted 

Operations and Maintenance:  No significant changes. +27 
  
Facility Management: The increase in funding requested will support the ramping-up of operations at NREL’s new ESIF.  Additional staff will be 

hired to support increasing R&DD activity at ESIF.  Furthermore, as a fully functioning user-facility, Peer reviewed DOE projects will have the 
first opportunity to use ESIF in FY 2015 for directed annual operating plan experimentation, research, development, and demonstration.  
ESIF’s world-class staff will work with DOE and other NREL staff to develop a user program which annually evaluates available ESIF capabilities 
and solicits proposals for focused research areas.  These proposals will be peer-reviewed by appropriate expert panels with knowledge in 
energy systems.   

+10,000 

  
Total, Facilities and Infrastructure  +10,027 

 
 

Page 300



Facilities and Infrastructure 
Operations and Maintenance 

 
Description  
The F&I program planning seeks to ensure EERE’s research and support infrastructure at NREL is maintained to meet or 
exceed DOE and applicable industry standards, is refreshed regularly, and is safe and dependable for current and future 
missions.  EERE inventories, assesses, and benchmarks its infrastructure investments at NREL against DOE or industry 
standards. 
 
The Operations and Maintenance subprogram of EERE’s F&I budget line provides funding for GPP, GPE, M&R, Construction 
Line Item projects, and S&S at NREL.  EERE’s investments in the Operations and Maintenance subprogram ensure that the 
science and support infrastructure at NREL is maintained in good condition and readily available for use by EERE and other 
users.  These investments also ensure that the workplace is safe and secure for employees and the public. 
 
EERE identifies new strategic or support capabilities early in the planning cycle.  This allows F&I budget requirements to be 
coordinated internally and fulfill DOE process requirements.  These proper planning activities are crucial to ensure funding 
is available and in alignment with EERE research program goals and budgets.  Below are the Operations and Maintenance 
strategic planning principles to keep NREL ready to meet EERE’s research and development goals. 
 
The F&I program’s planning principles for GPP are to the following: 
 
• Provide real property investments to accommodate new research activities while ensuring safe operations. 
• Inventory and assess all real property against DOE, industry, and manufacturers’ operational, safeguards and security, 

and obsolescence benchmarks.  This information is available to NREL and DOE and is the foundation for all stewardship 
budgeting. 

• Fund real property maintenance and repair, general improvements, and/or enhancements to general science 
capabilities and buildings directly supporting EERE’s program research activities. 

• In budget requests, reflect specific real property needs based on actual conditions to the extent possible and on 
specific data assessed against the benchmarks. 

• In budget requests, include a contingency subcomponent reflecting undefined but not unanticipated investments 
based on statistical or other analysis of the data collected through condition assessment. 

• In budget requests, include regular renovation of laboratories and supporting capabilities to ensure continued 
relevance and availability of the science and support infrastructure to EERE’s future mission. 

• Ensure all new real property acquisitions address a specific EERE mission need and are managed in accordance with 
DOE Order 413.3B, Program and Project Management for the Acquisition of Capital Assets. 

 
The F&I program’s planning principles for GPE management are to: 
• Maintain all equipment to standards that ensure safe operations. 
• Inventory and assess institutional and program science and support equipment against DOE, industry, and 

manufacturers’ operational, safeguards and security, and obsolesce benchmarks.  This information is available to NREL 
and DOE and is the foundation for all stewardship budgeting.   

• In budget requests, reflect specific equipment needs based on actual conditions to the practicable extent possible. 
• Fund institutional equipment through the EERE G PE subcomponent of the program’s budget, and fund program-

specific capital equipment by the appropriate EERE program. 
 

The F&I program’s planning principles for M&R are to: 
• Direct-fund maintenance and repair for the predictive, preventive, and corrective maintenance of real property that is 

required to sustain property in a condition suitable for its intended designated purpose. 
• Maintain real property equipment, systems, and facilities for their intended functions or design conditions to ensure 

availability of equipment and facilities for research activities. 
• Provide funding for needed recurring day-to-day maintenance activities to preserve plant and capital equipment in a 

condition suitable for its intended purpose. 
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The F&I program planning principles for S&S are to: 
• Ensure that the physical and property security program provides a safe and secure work environment and protection of 

EERE’s investments, in compliance with DOE security requirements. 
• Ensure that the cyber security program provides the availability and protection of NREL cyber resources in compliance 

with DOE security requirements. 
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Operations and Maintenance 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Operations and Maintenance   
• Provides funding for GPP, GPE, M&R, 

Construction Line Item projects, and S&S at NREL.  
EERE’s investments ensure that the science and 
support infrastructure at NREL is maintained in 
good condition and readily available for use by 
EERE and other users.   

• Provides funding for GPP, GPE, M&R, 
Construction Line Item projects, and S&S at NREL.  
EERE’s investments ensure that the science and 
support infrastructure at NREL is maintained in 
good condition and readily available for use by 
EERE and other users.     

 

• No significant changes. 
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Facilities and Infrastructure 
Facility Management 

 
Description 
The Facility Management subprogram provides funding for core operations at EERE’s signature Energy Systems Integration 
Facility (ESIF), ensuring the availability of this important new user-facility to EERE and EERE’s other DOE, university, and 
private sector partners.  ESIF, located at the National Renewable Energy Laboratory (NREL), is a unique new national asset 
that provides the public and private sectors with the ability to conduct critical research and development (RD&D) on 
multiple technologies and energy sources in integrated energy systems.  
 
NREL’s Renewable Electricity Futures Study found that U.S. electricity demand in 2050 could be met with 80% generation 
from renewable technologies on an hourly basis, but that high levels of renewable sources would create technical issues for 
grid operation.  These issues could potentially inhibit widespread adoption of clean energy unless development and 
demonstration of new technologies and approaches can show proven success.  ESIF can help address these challenges by 
developing and conducting experiments in a controlled and safe environment rather than risking the equipment and 
reliability of service in operating energy systems.  For example, renewable electricity generation equipment can be 
combined with fossil electric generators to demonstrate which operational approaches will satisfy the electric system 
requirements.  
 
ESIF provides utilities and other stakeholders a grid isolated research, development, and demonstration facility to reduce 
the risk of these integration barriers without jeopardizing current grid operations or reliability.  ESIF also combines high-
performance computing (HPC) and system component experimentation and testing capabilities to identify and resolve the 
technical and operational risks of large-scale integration of renewable energy and energy efficiency technologies in today’s 
energy environment.  ESIF provides the technical capabilities needed to help advance the Nation’s energy system into a 
cleaner, more intelligent and modernized infrastructure.  
 
ESIF was commissioned on budget and on schedule in September 2013.  The 182,500 sq. ft. facility contains 15 state-of-the-
art laboratories and several outdoor test areas.  These facilities will be used by approximately 200 NREL researchers and 
support staff and will provide office space for external users as well as access to its unique experimental and testing 
capabilities.  Starting in 2013, after major equipment installation and validation, ESIF was commissioned and open for 
business for manufacturers, utilities, large energy customers, and other energy stakeholders in industry, government 
research laboratories, and academia on both a non-proprietary and proprietary basis.  RD&D conducted at ESIF will 
accelerate commercialization and adoption of renewable energy and energy efficiency technologies into contemporary 
energy systems where they can operate synergistically with other energy resources and technologies.  
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Facility Management 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Facility Management   
• 2014 will be the first year of ESIF operations with 

appropriated F&I funds.  NREL will expand staff 
and develop equipment capabilities for all 
laboratories.  During FY 2014, high-performance 
computing capability will reach one petaflop and 
visualization operations will be enhanced.  All 
laboratory equipment to be moved from NREL’s 
campus will be installed and prepared for 
application.  We anticipate that NREL will conduct 
tens of experiments and demonstrations for DOE 
and external users with matching funds and 
project payments.  Also during FY 2014, NREL will 
develop and implement the user-facility 
procedures and supporting peer review process 
in preparation for selection of FY 2015 projects.    

• The staff of ESIF will be expanded and fully 
trained to support the research, development 
and demonstration of external and DOE-
supported users.  DOE work supported by ten 
programs will be conducted by NREL and other 
DOE laboratory staff onsite or through high-
speed data connections.  Multiple hardware-in-
the-loop and simulation projects will be 
completed on the HPC, some with 
comprehensive simulation demonstrations.  User 
proposals will be collected, externally reviewed, 
awardees selected and standard agreements 
negotiated to conduct User-facility projects.  We 
anticipate ESIF staff will complete approximately 
$30 million of DOE-supported projects and 
leverage $30 million of external user projects 
funds. 

 

• The additional funds will allow the expansion 
of ESIF staff and equipment and continued 
training for safe and effective operations.  User 
R&D work will engage all labs at near full 
capacity.  NREL will develop ESIF’s unique 
capabilities and report on facility’s 
demonstrated value through technical 
literature.  The first full year of external user 
proposals will be chosen and developed into 
active projects in various electrical, thermal 
and fossil fuel laboratories.  Project outputs 
will include the demonstrated delivery of 
multiple energy sources to a single customer 
demand. 
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Facilities and Infrastructure 
Energy Systems Integration Facility (ESIF) 

 
Purpose of the Facility 
The expanding scale of technology applications from individual buildings to communities, and eventually to regional grids, 
presents the Nation’s electricity systems with planning, design, and operational challenges.  ESIF will be capable of 
examining and modeling interactions, which will support reliable grid integration of variable renewable energy generation 
resources, electric vehicles, and advanced building systems and controls for managing demand response.  In the next 
decades ahead, the increasing diversity of supply, greater demand for electricity, and an aging infrastructure will require 
different approaches to ensure that all energy infrastructure investments yield safe, resilient, reliable, and sustainable 
systems.  Research and development at ESIF is aimed at overcoming the systemic challenge of integrating new technologies 
into today's energy infrastructure to support a more reliable, cost-effective, cleaner, and secure system for consumers 
across the country.  
 
The technological challenges addressed by ESIF span the entire energy system—from generation to transmission, 
distribution and end-use applications.  ESIF has a broad range of capabilities to help address technical and integration 
challenges facing a variety of systems, including: advanced electrical systems (storage, power electronics, etc.), buildings 
systems and controls, industrial systems and controls, community power generation and microgrids, utility generation, 
thermal and hydrogen systems, energy efficient and advanced grid technologies, distributed control architectures, device 
and system interoperability, demand response, data and control integration, and grids that incorporate distributed and/or 
variable renewable energy (solar, wind, water, fuel cells, etc.) and advanced vehicles. 
 
Technological Capabilities 
ESIF is the Nation’s first research facility that can conduct integrated megawatt-scale RD&D of the components and 
strategies needed to safely and seamlessly combine clean energy technologies into electrical grid infrastructure and utility 
operations at the speed and scale required to meet national goals.  Unique capabilities include the following: 
• Megawatt-scale hardware-in-the-loop, which allows researchers and manufacturers to conduct integration tests at full 

power and actual load levels in real-time simulation, as well as evaluate component and system performance before 
going to market or risking grid reliability. 

• Peta-scale computing at the facility’s high performance data center will enable large-scale modeling and simulation of 
component properties, processes, grid operations, and fully integrated systems that would otherwise be too expensive, 
too dangerous, or even impossible to study by direct experimentation. 

• Research Electrical Distribution Bus, connecting multiple sources of electric, fuel, and thermal energy, interconnecting 
“plug-and-play” testing components and ensuring interoperability across technologies. 

• Supervisory control and data acquisition systems to gather and exchange real-time, high-resolution data for multiple-
site collaboration, modeling and visualization. 

• Data analysis and grid visualization to create complex system simulations and operations in a virtual environment. 
 

These state-of-the art technologies provide scientists and engineers with the tools necessary to address barriers to 
modernizing energy systems at all scales, with a major focus on the electricity system. 
 
RD&D Priorities 
There are a variety of solutions that need to be investigated and demonstrated.  Some solutions to address the integration 
of variable generation that cut across individual technology areas need to be implemented at a systems level.  To address 
these system-level challenges and opportunities, the following RD&D themes have been identified as priority areas of focus 
for ESIF capabilities:   
• Systems Experimentation, Testing and Validation of Advanced Technologies (e.g., testing and evaluating high-

penetration networks of distributed renewable energy systems, controllable loads, and electric vehicles). 
• Complex Systems, System Interfaces and Controls Research (e.g., developing standard secure monitoring, information 

exchange, and control technologies to link the performance and operations of a wide variety of energy technologies 
and to allow interoperability between devices and systems). 

• System Simulation, Design and Data (e.g., developing comprehensive models that include electricity, thermal, and fuel 
systems as well as data and communications layers and that can scale from building to continental systems). 
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While the funding request is for core staffing and equipment at ESIF, examples of major challenges which could be tackled 
at the facility by peer reviewed DOE-sponsored or external users selected for support are worth mention: 
• Linking Renewable Energy to Dynamic Load Control - demonstrate technology to control loads dynamically without 

affecting occupant comfort on various scales (single building, campus, multi-site) to smooth PV variability.  Integrate 
with real-time predictive model of PV generation and loads.  

• Linking Renewable Energy to Energy Storage - demonstrate same concept as dynamic load control with energy storage 
(battery, vehicle-to-grid, compressed air energy storage, large-scale hydrogen).  Validate the performance of local 
energy storage to reduce variability of solar at the distribution level or large-scale hydrogen as storage for wind.  
Integrate and test using power hardware in the loop to evaluate storage at various distribution locations and feeder 
types or in simulated larger transmission systems.  

• Integrating High Efficiency Building Energy Use - Demonstrate integration of advanced sensors and control technology 
to modify high efficiency, low energy use building use and campus load shapes.  

• Value High Efficiency Energy to Utilities - Demonstrate value to utilities and other key stakeholders of high penetrations 
of high efficiency, low energy use buildings.  High penetrations of these buildings may be able to provide services to 
utilities based on new load models.  

• Integration of Renewable Energy and Natural Gas - Demonstrate the ability to have renewable energy work 
synergistically with natural gas generators at both the local level where waste heat can be collected and used and at 
the larger system level to reduce system variability.  

• Distributed Control Architectures - Link power system controls that integrate combined heat and power (CHP) 
applications to wind/solar to demand controls; develop new grid architectures that better allow microgrids for 
improved reliability and security.  

• Transportation - Develop and apply large-scale transportation system simulation scenarios highlighting options for 
charging, fuel flexibility and response to events affecting availability and cost.  Model creation should be supported by 
integrated system demonstrations of vehicles with autonomous operation and ability to be recharged/refueled in a 
variety of ways.  

• Energy Model Verification - Data mining for advanced model verification; use real-time data to validate energy system 
models for production and end-use that incorporate system interfaces.  Data would come, for example, from utilities, 
regional transmission operators, and collections of equipment distributed for ESIF experiments. 

• Energy Value Streams - Linking economics to energy data from energy system stakeholders to formulate value streams.  
Techno-economic analysis that links real data and experimental results to models and assumptions and enable 
exploring the system from multiple perspectives simultaneously (energy user, system operator, regulator, national 
good).  

• Open Energy Information Challenge - Host open access to energy information databases and support research that 
draws on these data sets to create insights and applications.  

 
ESIF as a Technology User-facility  
DOE has designated ESIF as a formal technology user-facility to maximize its benefit as a tool to accelerate system-ready 
energy technology development and effective system integration of new technologies, meeting the purpose of technology 
user facilities as identified in the DOE Quadrennial Technology Review.  Unlike science user facilities where the research 
community is the predominant user, ESIF capabilities are intended to attract the commercial sector individually or in 
partnership with the research community to conduct RD&D that reduces risk and provides solutions to energy system 
integration challenges.  During 2014, DOE and NREL will develop a complete user-facility plan to attract commercial, 
government, academic, and entrepreneurial users.  Through application of that plan with expanded core operations funding 
in FY 2015, ESIF will become a fully functional user-facility, supported with additional staff and equipment.  
 
The F&I program planning principles for ESIF are to: 
• Provide an optimal cost structure for all potential users that maximize the return on core Federal investment. 
• Provide annual funding for ESIF core operations. 
• Make ESIF capabilities broadly available to all potential users through a user-facility model. 
• Develop a multi-year plan across DOE Offices and relevant labs for future application of ESIF capabilities and broader 

grid integration needs. 
• Provide annual funding and peer evaluation to ensure ESIF capabilities remain relevant to the user community.   
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When fully supported in FY 2015, ESIF will have the necessary staff expertise and equipment capabilities in a constant state 
of readiness to facilitate all types of users and to conduct many different types of experiments.  Throughout the design of 
the facility and in the development of the user program model, more than 250 technical experts and potential users from 
across industries, laboratories and universities have been consulted.  The capability at ESIF, both human and equipment, 
provides external stakeholders access to high-value assets that one organization (e.g., business, university, utility, etc.) 
alone could not afford to build, maintain and operate.   
 
DOE will support the base operating costs of ESIF, consistent with the model at other DOE user facilities to attract the user 
community and deliver outcomes that enable clean energy to be integrated and operated at scale.  This will ensure that the 
facility is kept operationally ready, state-of-the art equipment is maintained, and operations are conducted safely.  By 
operating in this manner, the facility will leverage the government investment by attracting funding and intellectual assets 
from external users.  Without this model, the availability and value of the capabilities could erode, leading to user attrition, 
a loss of intellectual value and a decrease in funding from external users.  A user program will be initiated in FY 2014 and 
continue in FY 2015 toward full maturity.  A breakdown of ESIF’s costs per component for FY 2015 may be found in the 
table below. 
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Energy Systems Integration Facility (ESIF) 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Energy Systems Integration Facility (ESIF)   
• Core ESIF operating costs including labor, utilities, 

general operating costs, etc. 
• Launch Initial ESIF user program.  Investment in 

expanding capital equipment for full operations.  
Core ESIF operating costs including full labor 
force, utilities, general operating costs, 
maintenance of facility and equipment as 
warranties end, etc. 

• The increase in funding requested will support 
the ramping‐up of operations at NREL’s new ESIF. 
Additional staff will be hired to support 
increasing R&DD activity at ESIF. Furthermore, as 
a fully functioning user‐facility, Peer reviewed 
DOE projects will have the first opportunity to 
use ESIF in FY 2015 for directed annual operating 
plan experimentation, research, development, 
and demonstration.  ESIF’s world‐class staff will 
work with DOE and other NREL staff to develop a 
user program which annually evaluates available 
ESIF capabilities and solicits proposals for focused 
research areas. These proposals will be 
peer‐reviewed by appropriate expert panels with 
knowledge in energy systems. 
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FY 2015 ESIF Operating Costs Breakdown 

ESIF Costs 
Labor1 

 

Non-
Labor2 

 

FY 2015 
Request  

ESIF Administration: ESIF operations director and administrative support.  This also 
includes other labor and non-labor costs to implement a user program, e.g., user outreach, 
engagement and education; developing calls for proposal; conducting technical peer 
reviews of proposal; scheduling RD&D projects and reporting ESIF status and progress. 

750 240 990 

Scientific Staff:  ESIF-dedicated technical staff (40 FTEs) that steward individual capabilities, 
including experimental and high-performance computing.  Technical staff supports users in 
designing, setting up and conducting experiments in ESIF.  In the user-facility model, peer 
reviewed and selected projects receive facility-funded support for equipment and 
experimental configuration design, set-up, problem-solving and operation. 

9,800 0 9,800 

Equipment:  Recapitalization based on average research and scientific computing 
equipment life.  Initial costs address older equipment that is moved to ESIF in FY 2013, as 
well as expansion of the high-performance computing capability and equipment to enable 
testing >1MW power systems. 

0 4,000 4,000 

Operations & Maintenance:  Labor for 14 FTEs includes one dedicated ESIF building 
engineer and the labor associated with other NREL site operations staff or service 
contractors who are drawn on as needed to maintain facility systems and sustain 
readiness.  Examples include custodial services, fire & emergency systems, HVAC 
maintenance, and small parts.  This also includes a prorated share of NREL site operating 
costs, such as road maintenance and snow removal as well as maintenance and calibration 
for all user program research equipment. 

1,825 9,985 11,810 

Utilities:  Power, Water, Natural Gas, Dedicated Exhaust, House Nitrogen, Compressed Air, 
(utilities billed by service providers). 0 3,400 3,400 

Total 12,375 17,625 30,000 

 

Types of Users 
The primary users of ESIF are the owners and operators of energy generation, delivery, and consuming systems and the 
suppliers to these companies.  These include utilities, system operators, large campus or community energy system 
owners/operators, building fleet owners/managers, equipment suppliers, and information system suppliers.  Additionally, 
the research community is also considered a user, inclusive of national laboratories, universities, and private laboratories.  
NREL research staff (beyond those dedicated to the operation of ESIF) is a part of this user community.  
 
User Access 
Users will apply through a formal application process that includes peer review of proposals.  Peer reviews will be 
conducted using a panel of independent experts.  Users can access ESIF onsite and remotely by logging onto ESIF’s network.  
 
User models will differ depending on the type of user and who derives the value from the use of ESIF capability.  Research, 
development, testing and validation will be conducted under standard DOE proprietary or non-proprietary user agreements 
that are in use at other user facilities.  Even under a non-proprietary agreement, some data may be held proprietary while 
making some information available to the benefit of the larger user community.  The table on the following page 
summarizes the two major types of user agreements. 
 

 
 

1 Labor includes ESIF-assigned staff as well as labor associated with NREL central services provided to ESIF.  
2 Non-labor costs include materials and supplies, small parts, service contracts, and travel. 
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M&O Contractor 
Leadership

ESIF Technical 
Review Panel

NREL ESIF Steering 
Committee 
(Internal)

ESIF Director

Figure 1: ESIF Governance Model 

DOE 

Types of User Agreements 

Type of 
Agreement 

Value 
Delivered 

Example 
Users Cost Model 

Non-Proprietary Data and Published 
Papers 

• Utilities 
• EV Fleet Owners 
• National Labs 
• Universities 

User pays labor and materials associated 
with the specific experiment; Technical 
support for set up and base operating costs 
covered within ESIF base cost. 

Proprietary Results Held Privately 
• Energy Equipment 

Developers/Suppliers 
• System Integrators 

User pays cost of the experiment + 
prorated share of operating cost. 

 
Operations 
All aspects of ESIF operations will be detailed in the ESIF Operations Plan, including a discussion of research capabilities and 
opportunities, the types of users and proposals, the user access process, governance principles and roles, and policies to 
ensure safe and appropriate operation in compliance with existing requirements. 
 
Governance 
ESIF governance model is illustrated in Figure 1.  
Governance and oversight of ESIF is provided 
by the DOE Offices of Energy Efficiency and 
Renewable Energy, Electricity Delivery and 
Energy Reliability and others, as appropriate 
through the performance-based management 
and operating contract for NREL.  These DOE 
offices will participate on the Steering 
Committee, program reviews, and project 
planning. Through the prime contract, DOE 
establishes and implements requirements for 
mission outcomes and operations.  The 
laboratory management and operations 
leadership team is responsible for assuring that 
the objectives of ESIF are accomplished within 
the DOE prime contract, and the policy and 
regulatory environment within which NREL 
operates.   
 
 
The responsibility for management and operation of ESIF is vested in the ESIF Director and the ESIF management team.  The 
management team is responsible for assuring that the DOE assets in ESIF are appropriately maintained, operated, and 
protected and that these national assets are made broadly available to the user community to deliver the value for which 
the facility was constructed.  The ESIF director consults with an internal NREL steering committee, comprising ESIF 
capability experts, regarding appropriate use of capabilities, capital investments, operational matters and success metrics.  
The ESIF director convenes an expert peer review panel to review the quality and relevance of proposed work in ESIF and to 
seek advice on ESIF strategy and operational matters. 
 
The ESIF Management Office (EMO), led by the ESIF Director, is responsible for delivering a world-class integrated user 
program supporting ESIF's vision and mission.  From issuing calls for proposals to facilitating the reviews, scheduling 
training, arranging access, and collecting and reporting results, the EMO works closely with users and management to 
provide streamlined and safe access to ESIF’s unique capabilities for researchers from around the world through a 
competitive, peer-review process.  A variety of different proposal options are available to facilitate researchers’ access to 
the facility based on needs and to confirm that ESIF capabilities are used to address cutting-edge science questions.  Figure 
2 on the following page shows the general proposal review and approval process. 
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All proposals that are part of a DOE-funded project will be peer reviewed prior to selection in FY 2015.  NREL work-for-
others project proposals will be reviewed by NREL staff under a Non-Disclosure agreement to protect business sensitive 
information. Several other categories of projects identified in Figure 2 undergo a peer review by independent members 
of the scientific community for scientific quality.  All proposals deemed to have met the scientific quality criteria are 
then reviewed and ranked by the ESIF Review Panel for strategic direction based on criteria annually defined by the 
ESIF Steering Committee. The Review Panel is appointed by the ESIF Director and will typically be composed of 
Capability Leads, other ESIF Science Leads, members of the ESIF Steering Committee (SC), members of the ESIF 
Technical Review Panel (TRP), and/or members of the scientific community. Proposals are rigorously reviewed by the 
Review Panel to verify that the proposal process provides a fairness of opportunity and resource allocation is justified 
for the expected scientific impact.   
 

Figure 2: Project Review and Approval Process 

 
 
User-facility Success Metrics 
DOE will work with ESIF management to develop a full set of success metrics with which to measure the return on 
investment by taxpayers.  Preliminary metrics and targets for FY 2015 include are provided in the below table.  As 
operational experience and user engagement grows, the knowledge base to refine these metrics will be developed. 
 

Initial Success Metrics and Targets 
Success Metric FY 2015 Target 

Operating Hours 2,300 
Number of Users 100 
Research Output (papers, patents, awards) 25 
Private Sector Leverage (cost share $) $30 million 
Safe Operations No reportable incidents 
Physical Security (Stolen or lost items) $0 lost or stolen 
Cyber Security (computer/IP secure) Zero successful incidents 
Full facility usage (as percent of the total) 70% 
Visualization equipment operating and demonstrated complete 
Facility usage in each of the X labs (e.g, smart grid, hydrogen fuel cell, CSP, etc.) 50% 

 
ESIF Benefits 
Integrating EERE technologies into the electricity grid and other energy infrastructure is a major component in providing 
reliable, safe, and cost-effective clean power across the country.  The unique, national capability available at ESIF will allow 
scientists and engineers from the private and public sector to conduct critical research, development, testing and validation 
that otherwise could not be afforded by one organization.  Extending these capabilities to external energy stakeholders 
through partnerships will create a synergistic intellectual exchange and create a U.S. world-leading knowledge base while 

Assessed for 
Compatibility, 

Safety and 
Resource 

Requirements

Peer Reviewed 
for Technical 

Merit

Prioritized 
and 

Scheduled

Project 
Executed

Full Review:
• Annual User 

Calls
• Capability 

Development

Simplified Review:
• Rapid Access
• Proprietary
• Doe Competitive
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providing the risk mitigation that will aid equipment providers, utilities, public utility commissions, legislative bodies and 
other entities in making decisions regarding EERE technologies and modernizing the Nation’s electricity grid.  
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Facilities and Infrastructure 
Site-Wide Funding Crosscut Contributions 

 
Site-Wide Funding Crosscut Contributions 
In FY 2014, EERE programs began funding a portion of site-wide costs directly, consistent with Generally Accepted 
Accounting Principles and with other DOE National Laboratories, in support of EERE's commitment to making site operating 
costs more transparent and to facilitating cost control and planning.  This site-wide funding is provided through clearly 
identified “NREL Site-Wide Facility Support” sub-programs within individual EERE programs.  NREL Operations and 
Maintenance were funded through both the F&I budget line in addition to the direct contributions from program funding 
lines.  This combined funding supports basic site services, functions, and infrastructure for Site Operations.  Additionally, 
the site-wide facility funding supports site-wide activities, such as maintaining International Organization for 
Standardization (ISO) certification.   
 
The FY 2015 contribution from each program differs from the FY 2014 allocation due to a change in methodology for 
assessing program contributions.  The principle used in FY 2014 for the site-wide cost allocation was to assess programs 
relative to their use of capital research assets.  Programs not using capital assets were not assessed in FY 2014.  In contrast 
for FY 2015, EERE now has a new methodology where each program’s contribution is a proportional allocation of site-wide 
offsets calculated based on the actual cost of work performed at NREL for each program.  The total costs are adjusted to 
account for anomalies from capital expenditures and major subcontracts, which have a different labor multiplier applied.  
The result is a more precise and equitable methodology at the program level and it is ultimately cost-neutral for EERE.  The 
estimated savings gained from the reduced multiplier for each program equal or exceed the program’s total allocation of 
the site-wide funding contribution.  The distribution of site-wide contributions across the EERE programs is included below. 
 

Site-Wide Funding Crosscut  
(Funding through Program Budgets) 

Funding ($K) 
 

 FY 2014 
Enacted 

FY 2015 
Request 

Advanced Manufacturing 0 100 

Building Technologies 1,000 2,700 

Federal Energy Management Program 0 700 

Weatherization and Intergovernmental Program 0 600 

Geothermal Technologies 0 500 

Solar Energy 12,000 9,200 

Water Power 0 500 

Wind Energy 9,000 4,700 

Vehicle Technologies 2,000 3,100 

Bioenergy Technologies 5,000 6,200 

Hydrogen & Fuel Cell Technologies 1,000 1,700 

Total, Site-Wide Funding 30,000 30,000 
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Capital Summary ($K) 
 

 Total Prior 
Years 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 
vs. FY 
2014 

Enacted 
Capital Operating Expenses Summary (including Major Items of 
Equipment (MIE)) 

       

Capital Equipment > $500K (including MIE) n/a n/a 4,399 3,573 3,573 3,600 +27 
Plant Projects (GPP) (<$10M) n/a n/a 8,773 7,800 7,800 7,800 0 

Total, Operations and Maintenance Expenses n/a n/a 13,172 11,373 11,373 11,400 +27 
        
Capital Equipment > $500K (including MIE)        

Total Non-MIE Capital Equipment (>$500K)1 n/a n/a 4,399 3,573 3, 573 3,600 +27 
Total, Capital Equipment (including MIE) n/a n/a 4,399 3,573 3, 573 3,600 +27 
        
Plant Projects (GPP and IGPP) (Total Estimated Cost (TEC) <$10M)        

Total Plant Projects (GPP/IGPP) (Total Estimated Cost (TEC) <$5M) n/a n/a 8,773 7,800 7,800 7,800 0 
Total, Plant Projects (GPP/IGPP) (Total Estimated Cost (TEC) <$10M) 0 0 8,773 7,800 7,800 7,800 0 
        
Total, Capital Summary n/a n/a 13,172 11,373 11,373 11,400 +27 
 

1 Each MIE Total Estimated Cost (TEC) > $2M; Each Plant Project (GPP/IGPP) Total Estimated Cost (TEC) > $5M 
2 Final project selection will be made in FY 2014 for Plant Projects 

1 Final equipment selection will be made during FY 2014. 
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Energy Efficiency and Renewable Energy 
Facilities Maintenance and Repair 

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

Costs for Direct-Funded Maintenance and Repair (including Deferred Maintenance Reduction) ($K) 

  

FY 2013 
Actual Cost 

FY 2013 
Planned 

Cost 

FY 2014 
Planned 

Cost 

FY 2015 
Planned 

Cost 
National Renewable Energy Laboratory  4,939 3,942 13,051 13,000 
Total, Direct-Funded Maintenance and Repair  4,939 3,942 13,051 13,000 
 
 

Costs for Indirect-Funded Maintenance and Repair (including Deferred Maintenance Reduction) ($K) 

  

FY 2013 
Actual Cost 

FY 2013 
Planned 

Cost 

FY 2014 
Planned 

Cost 

FY 2015 
Planned 

Cost 
National Renewable Energy Laboratory  4,826 4,931 0* 0* 
Total, Indirect-Funded Maintenance and Repair  4,826 4,931 0* 0* 
* NREL transitioned from Indirect to Direct funding for Maintenance in FY2014; therefore, no Indirect costs are planned in FY 2014 or 2015. 
_____________________________________________________________________________________________________ 
 

Report on FY 2013 Expenditures for Maintenance and Repair 
 
This report responds to legislative language set forth in Conference Report (H.R. Conf. Rep. No. 108-10) accompanying the 
Consolidated Appropriations Resolution, 2003 (Public Law 108-7) (pages 886-887), which requests the Department of 
Energy provide an annual year-end report on maintenance expenditures to the Committees on Appropriations. This report 
compares the actual maintenance expenditures in FY 2013 to the amount planned for FY 2013, including Congressionally 
directed changes.  
 

Energy Efficiency and Renewable Energy 
Total Costs for Maintenance and Repair ($K) 

  

FY 2013  
Actual  
Cost 

FY 2013  
Planned 

Cost 
National Renewable Energy Laboratory  9,765 8,873 
Total, Direct-Funded Maintenance and Repair  9,765 8,873 
 
The Planned Cost is an estimate developed at the beginning of the year and is a minimum target amount.  Final FY 2013 
actual costs show that NREL was able to invest approximately 10% more than planned on the repair and maintenance of 
real property assets on the South Table Mountain site (a favorable variance), and remain within funding limits.  
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Energy Efficiency and Renewable Energy Research and Development 
Research and Development ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Basic 0 0 0 0 
Applied 471,680 532,136 635,591 103,455 
Development 349,452 314,241 385,624 71,383 
Subtotal, R&D 821,132 846,377 1,021,215 174,838 
Equipment 4,399 3,600 3,600 0 
Construction 0 0 0 0 
Total, R&D 825,531 849,977 1,024,815 174,838 
 

1 Funding reflects the SBIR/STTR amounts transferred to the Office of Science. 
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Energy Efficiency and Renewable Energy Research and Development 
Small Business Innovative Research/Small Business Technology Transfer (SBIR/STTR) ($K) 

 

 FY 2013 
Transferred1 

FY 2014 
Projected 

FY 2015 
Request 

FY 2015 vs 
FY 2014 

Projected 
Vehicle Technologies 7,745 7,536 9,430 +1,894 

SBIR 6,856 6,594 8,287 +1,693 
STTR 889 942 1,143 +201 

Bioenergy Technologies 3,239 4,963 4,191 -772 
SBIR 2,867 4,343 3,683 -660 
STTR 372 620 508 -112 

Hydrogen and Fuel Cell Technologies 2,139 2,251 2,302 +51 
SBIR 1,893 1,970 2,023 +53 
STTR 246 281 279 -2 

Solar Energy 3,974 2,043 2,200 +157 
SBIR 3,518 1,788 1,933 +145 
STTR 456 255 267 +12 

Wind Energy 2,050 1,091 1,298 +207 
SBIR 1,815 955 1,141 +186 
STTR 235 136 157 +21 

Water Power 900 731 1,254 +523 
SBIR 797 640 1,102 +462 
STTR 103 91 152 +61 

Geothermal Technologies 777 973 792 -181 
SBIR 688 851 696 -155 
STTR 89 122 96 -26 

Advanced Manufacturing 2,876 5,071 9,125 +4,054 
SBIR 2,546 4,437 8,019 +3,582 
STTR 330 634 1,106 +472 

Building Technologies 2,673 2,208 3,109 +901 
SBIR 2,366 1,932 2,732 +800 
STTR 307 276 377 +101 

Total, SBIR/STTR 
26,373 26,867 33,701 +6,834 

 
 

1 Energy Efficiency and Renewable Energy’s FY 2013 transfer included $1,297,380 (in whole dollars) of prior year balances. 
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Energy Efficiency and Renewable Energy 
Safeguards and Security ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 
vs. FY 
2014 

Enacted 
Protective Forces 5,130 5,200 5,200 5,200 0 
Physical Security Systems 0 0 0 0 0 
Information Security 105 200 200 200 0 
Cyber Security 1,985 2,190 2,190 2,190 0 
Personnel Security 698 720 720 720 0 
Material Control and Accountability 0 0 0 0 0 
Program Management 490 490 490 490 0 
Security Investigations 0 400 400 400 0 
Transportation Security 0 0 0 0 0 
Construction 0 0 0 0 0 
Total, Safeguards and Security 8,408 9,200 9,200 9,200 0 
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Ames Laboratory
Energy Efficiency and Renewable Energy

2,0001,7002,000Vehicle Technologies
009,281Industrial Technologies

9,2819,2810Advanced Manufacturing
11,281 10,981Total, Energy Efficiency and Renewable Energy 11,281

Total, Ames Laboratory 11,28110,98111,281

Argonne National Laboratory
Energy Efficiency and Renewable Energy

006,060Biomass and Biorefinery Systems R&D
791541965Wind Energy
136275560Geothermal Technologies

6,0005,4007,589Hydrogen & Fuel Cell Technologies
1,0005671,902Water Power

5803171,275Solar Energy
35,00038,11149,865Vehicle Technologies

1,2551,255850Building Technologies
001,500Industrial Technologies

2002000Federal Energy Management Program
2,8801,7000Advanced Manufacturing

0070Strategic Programs
6,5007,0000Bioenergy Technologies

70,636 55,366Total, Energy Efficiency and Renewable Energy 54,342

Total, Argonne National Laboratory 54,34255,36670,636

Brookhaven National Laboratory
Energy Efficiency and Renewable Energy

50100540Geothermal Technologies
1,0009001,598Hydrogen & Fuel Cell Technologies

00600Solar Energy
2,0001,6192,269Vehicle Technologies

15000Strategic Programs
5,007 2,619Total, Energy Efficiency and Renewable Energy 3,200

Total, Brookhaven National Laboratory 3,2002,6195,007

Chicago Operations Office
Energy Efficiency and Renewable Energy

008Solar Energy
00100Vehicle Technologies

108 0Total, Energy Efficiency and Renewable Energy 0

Total, Chicago Operations Office 00108
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Golden Field Office
Energy Efficiency and Renewable Energy

0075,532Biomass and Biorefinery Systems R&D
55,23131,85112,101Wind Energy
19,42419,55529,245Program Direction
23,50025,1676,358Geothermal Technologies
53,48358,12834,957Hydrogen & Fuel Cell Technologies
35,50037,32525,421Water Power

194,309162,283111,988Solar Energy
00100Vehicle Technologies

51,39338,39312,267Building Technologies
0043,343Industrial Technologies

5,1263,9651,427Federal Energy Management Program
16,1001,049914Weatherization Assistance
19,6707,1006,316State Energy Program

05,8718,681Tribal Energy Activities
190,691112,5670Advanced Manufacturing

4,7004,8804,308Strategic Programs
135,20099,7900Bioenergy Technologies

13,00000Clean Energy and Economic Development Partnerships
372,958 607,924Total, Energy Efficiency and Renewable Energy 817,327

Total, Golden Field Office 817,327607,924372,958

Idaho National  Laboratory
Energy Efficiency and Renewable Energy

0014,405Biomass and Biorefinery Systems R&D
509530424Wind Energy
2735501,918Geothermal Technologies

1,0000300Water Power
001,013Solar Energy

8,0007,5208,920Vehicle Technologies
001,533Industrial Technologies

485375143Federal Energy Management Program
4,6922,7700Advanced Manufacturing

60600Strategic Programs
15,00015,0000Bioenergy Technologies

28,656 26,805Total, Energy Efficiency and Renewable Energy 30,019

Total, Idaho National  Laboratory 30,01926,80528,656
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Lawrence Berkeley National Laboratory
Energy Efficiency and Renewable Energy

003,941Biomass and Biorefinery Systems R&D
572530795Wind Energy
6691,3505,399Geothermal Technologies

2,0001,8003,996Hydrogen & Fuel Cell Technologies
1,4041,3902,857Solar Energy

12,00011,53116,132Vehicle Technologies
27,83327,83337,190Building Technologies

001,438Industrial Technologies
3,5682,7603,701Federal Energy Management Program

340250434Weatherization Assistance
700600735State Energy Program

3,4562,0400Advanced Manufacturing
1,7001,9001,430Strategic Programs
4,0005,0000Bioenergy Technologies

78,048 56,984Total, Energy Efficiency and Renewable Energy 58,242

Total, Lawrence Berkeley National Laboratory 58,24256,98478,048

Lawrence Livermore National Laboratory
Energy Efficiency and Renewable Energy

500265767Wind Energy
501001,911Geothermal Technologies

1,5001,2001,725Hydrogen & Fuel Cell Technologies
2,1002,0003,081Vehicle Technologies

001,325Industrial Technologies
4,1932,4750Advanced Manufacturing

8,809 6,040Total, Energy Efficiency and Renewable Energy 8,343

Total, Lawrence Livermore National Laboratory 8,3436,0408,809

Los Alamos National Laboratory
Energy Efficiency and Renewable Energy

001,525Biomass and Biorefinery Systems R&D
112225713Geothermal Technologies

5,0004,8009,563Hydrogen & Fuel Cell Technologies
667271833Solar Energy

1,0001,0841,006Vehicle Technologies
00425Industrial Technologies

1,9002,0000Bioenergy Technologies
14,065 8,380Total, Energy Efficiency and Renewable Energy 8,679

Total, Los Alamos National Laboratory 8,6798,38014,065
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

National Energy Technology Lab
Energy Efficiency and Renewable Energy

00150Wind Energy
12,29912,24811,422Program Direction
29,00010,0760Geothermal Technologies

197,423134,369120,263Vehicle Technologies
21,85021,85033,758Building Technologies

003,194Industrial Technologies
100100100State Energy Program

168,887 178,643Total, Energy Efficiency and Renewable Energy 260,672

Total, National Energy Technology Lab 260,672178,643168,887

National Renewable Energy Laboratory
Energy Efficiency and Renewable Energy

0040,392Biomass and Biorefinery Systems R&D
32,74230,33639,879Wind Energy
56,00045,97324,880Facilities and Infrastructure

1,3292,6804,131Geothermal Technologies
9,0008,60017,670Hydrogen & Fuel Cell Technologies
2,5003,4326,616Water Power

62,70461,74796,928Solar Energy
25,00022,53226,149Vehicle Technologies
13,50719,80723,571Building Technologies

0043Industrial Technologies
6,7775,3565,121Federal Energy Management Program

93032050Weatherization Assistance
730400163State Energy Program

0400460Tribal Energy Activities
1,2877600Advanced Manufacturing
6,7706,0006,303Strategic Programs

43,00050,0000Bioenergy Technologies
292,356 258,343Total, Energy Efficiency and Renewable Energy 262,276

Total, National Renewable Energy Laboratory 262,276258,343292,356
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Oak Ridge Institute for Science & Education
Energy Efficiency and Renewable Energy

150150326Geothermal Technologies
001,040Solar Energy
0150503Vehicle Technologies
001,722Building Technologies
00410Industrial Technologies

750750523Strategic Programs
4,524 1,050Total, Energy Efficiency and Renewable Energy 900

Total, Oak Ridge Institute for Science & Education 9001,0504,524

Oak Ridge National Laboratory
Energy Efficiency and Renewable Energy

0012,744Biomass and Biorefinery Systems R&D
00307Wind Energy
00578Geothermal Technologies

4,0003,4005,867Hydrogen & Fuel Cell Technologies
6,0003,4327,650Water Power

002,827Solar Energy
33,00035,15339,375Vehicle Technologies
12,9853,98515,372Building Technologies

0023,371Industrial Technologies
3,2462,5792,285Federal Energy Management Program

430460322Weatherization Assistance
400250634State Energy Program

35,11220,7270Advanced Manufacturing
290290938Strategic Programs

14,00014,0000Bioenergy Technologies
112,270 84,276Total, Energy Efficiency and Renewable Energy 109,463

Total, Oak Ridge National Laboratory 109,46384,276112,270

Oak Ridge Office
Energy Efficiency and Renewable Energy

00510Wind Energy
600600600Geothermal Technologies

0360360Water Power
00300Vehicle Technologies
00647Industrial Technologies
00108Strategic Programs

2,525 960Total, Energy Efficiency and Renewable Energy 600

Total, Oak Ridge Office 6009602,525
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Office of Scientific & Technical Information
Energy Efficiency and Renewable Energy

0028Solar Energy
Total, Office of Scientific & Technical Information 0028

Pacific Northwest National Laboratory
Energy Efficiency and Renewable Energy

0022,500Biomass and Biorefinery Systems R&D
1,1621,7508,880Wind Energy

1613251,950Geothermal Technologies
3,0002,4003,663Hydrogen & Fuel Cell Technologies
5,5002,8353,553Water Power

00859Solar Energy
9,0009,25111,369Vehicle Technologies

21,32713,30142,999Building Technologies
00350Industrial Technologies

1,6441,2722,034Federal Energy Management Program
4242500Advanced Manufacturing
450475740Strategic Programs

25,00030,0000Bioenergy Technologies
98,897 61,859Total, Energy Efficiency and Renewable Energy 67,668

Total, Pacific Northwest National Laboratory 67,66861,85998,897

Pacific Northwest Site Office
Energy Efficiency and Renewable Energy

3003000Federal Energy Management Program
Total, Pacific Northwest Site Office 3003000
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Sandia National Laboratories
Energy Efficiency and Renewable Energy

004,141Biomass and Biorefinery Systems R&D
8,4667,25314,112Wind Energy
1,1652,3507,932Geothermal Technologies
3,5002,0004,124Hydrogen & Fuel Cell Technologies
4,0003,5777,322Water Power

14,21114,67822,375Solar Energy
8,7008,32210,870Vehicle Technologies

4004001,966Building Technologies
226175110Federal Energy Management Program

04250Tribal Energy Activities
2002000Strategic Programs

4,5005,0000Bioenergy Technologies
72,952 44,380Total, Energy Efficiency and Renewable Energy 45,368

Total, Sandia National Laboratories 45,36844,38072,952

Savannah River National Laboratory
Energy Efficiency and Renewable Energy

0292605Wind Energy
2,5002,3003,170Hydrogen & Fuel Cell Technologies
2,0971,6801,425Solar Energy

00600Vehicle Technologies
0012Federal Energy Management Program

6005000Bioenergy Technologies
5,812 4,772Total, Energy Efficiency and Renewable Energy 5,197

Total, Savannah River National Laboratory 5,1974,7725,812

Savannah River Site
Energy Efficiency and Renewable Energy

00450Biomass and Biorefinery Systems R&D
Total, Savannah River Site 00450

SLAC National  Accelerator Laboratory
Energy Efficiency and Renewable Energy

001,400Solar Energy
0069Building Technologies

1,469 0Total, Energy Efficiency and Renewable Energy 0

Total, SLAC National  Accelerator Laboratory 001,469
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Energy Efficiency and Renewable Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Washington Headquarters
Energy Efficiency and Renewable Energy

003,500Biomass and Biorefinery Systems R&D
15,02714,7786,634Wind Energy

128,277130,197119,788Program Direction
4,3051,8272,109Geothermal Technologies
2,0002,0001,922Hydrogen & Fuel Cell Technologies
7,0007,0371,563Water Power
6,32814,69223,594Solar Energy

23,77716,39510,263Vehicle Technologies
61,15051,04434,837Building Technologies

0027,394Industrial Technologies
14,62811,26613,432Federal Energy Management Program

209,800171,817129,985Weatherization Assistance
41,50041,52039,160State Energy Program

0300280Tribal Energy Activities
53,08427,9010Advanced Manufacturing

6,7098,9859,134Strategic Programs
3,5004,0000Bioenergy Technologies
1,00000Clean Energy and Economic Development Partnerships

423,595 503,759Total, Energy Efficiency and Renewable Energy 578,085

Total, Washington Headquarters 578,085503,759423,595

2,321,9621,913,4411,773,333Total, Energy Efficiency and Renewable Energy

Page 328



Electricity Delivery 
and Energy Reliability

Page 329



Electricity Delivery 
and Energy Reliability

Page 330



FY 2015 Congressional Budget Request 

Electricity Delivery  

Table of Contents 

 Page 

Appropriation Language ...................................................................................................................................................... 333 

Overview .............................................................................................................................................................................. 335 

Clean Energy Transmission and Reliability .......................................................................................................................... 341 

Smart Grid Research and Development .............................................................................................................................. 353 

Cybersecurity for Energy Delivery Systems ......................................................................................................................... 361 

Energy Storage ..................................................................................................................................................................... 369 

National Electricity Delivery (NED) ...................................................................................................................................... 375 

Infrastructure Security and Energy Restoration (ISER) ........................................................................................................ 381 

Program Direction................................................................................................................................................................ 389 

Crosscuts .............................................................................................................................................................................. 393 

Funding by Appropriation by Site ........................................................................................................................................ 395 

Page 331



 
 
 
 

Page 332



Electricity Delivery and Energy Reliability 

Proposed Appropriation Language 
 
For Department of Energy expenses including the purchase, construction, and acquisition of plant and capital equipment, 
and other expenses necessary for electricity delivery and energy reliability activities in carrying out the purposes of the 
Department of Energy Organization Act (42 U.S.C. 7101 et seq.), including the acquisition or condemnation of any real 
property or any facility or for plant or facility acquisition, construction, or expansion, [$147,306,000] $180,000,000, to 
remain available until expended:  Provided, That [$27,606,000] $29,000,000 shall be available until September 30,[ 2015]  
2016, for program direction. 
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Electricity Delivery and Energy Reliability 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

129,196 147,242 147,242 180,000 
 
Overview 
The Office of Electricity Delivery and Energy Reliability (OE) drives electric grid modernization and resiliency in the 
energy infrastructure through research and development, partnerships, facilitation, modeling and analytics, and 
emergency preparedness and response. OE serves as the Federal government’s energy sector-specific lead in 
responding to energy security emergencies, both physical and cyber. 
 
A modernized electric grid and the associated infrastructure are fundamental pillars supporting the nation’s 
energy, economic, security, and environmental goals. The electricity system of the future must continue to adapt 
to the diversity and uncertainty of future energy demands and generation portfolios, and accommodate regional 
differences. Due to the critical role the electric grid plays in an “all-of-the-above” energy strategy, OE programs are 
working together in an integrated manner and with industry to enhance the following key characteristics of the 
U.S. electric transmission and distribution systems: 

• Reliability – consistent and dependable delivery of high quality power;  

• Flexibility – the ability to accommodate changing supply and demand patterns and new technologies;  

• Efficiency – low losses in electricity delivery and more optimal use of system assets; and 

• Resiliency – the ability to withstand and quickly recover from disruptions and maintain critical function. 

• Cost Effectiveness – optimize technologies and systems to minimize costs  

 
Over the next several decades, the U.S. electric power sector must modernize and adapt to several critical 
challenges simultaneously: 

• Changes in demand driven by population growth, adoption of energy efficient technologies, dynamic 
economic conditions, and broader electrification, including possible mass-markets for electric vehicles;  

• Changes in the supply mix (e.g. renewable, nuclear, natural gas, coal) and location (centralized, 
distributed, off-shore) of the nation’s generation portfolio driven by technology, market, and policy 
developments; 

• Increasing variability and uncertainty from supply and demand changes, including the integration of 
variable renewables, more active consumer participation, and accommodating new technologies and 
techniques; and 

• Increasing threats to the reliability and security of the electric infrastructure (e.g. more frequent and 
intense extreme weather events, cyber threats and attacks, interdependencies with natural gas and 
water). 

 
Advances in information and communication technologies can be leveraged to address these challenges while 
enhancing the key characteristics of the electric power system. Development of advanced sensors, 
communications, controls, tools, and techniques can improve the monitoring, management, and restoration 
capabilities of the grid but also introduces vulnerabilities to cyber attacks. Improved understanding of human 
behavior and the development of interfaces is also required as consumers become more involved in energy 
systems. For example, smart meters hold the promise that timely information will change energy use patterns but 
well-designed applications and data standards are critical to make energy data more accessible and informative. 
 
As new energy technologies are integrated and markets evolve,   next-generation tools and systems will be needed 
as the grid becomes much more dynamic. Innovations in energy storage, data mining, and algorithms will enable 
new capabilities and expand the options for enhancing the reliability, flexibility, efficiency, resiliency, and cost 
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effectiveness of the future electric system. Analytical tools and models are also required to help stakeholders 
address risks in investment decisions and assess the impact of technology deployments amidst a variety of policy, 
regulatory, and market structures. For example, diversification of energy resources, faster and more secure 
controls, improved situational awareness, and advanced mitigation and recovery strategies can all help to increase 
system resiliency. 
  
OE programs, activities, and focus areas are aligned with the Administration’s report, A Policy Framework for the 
21st Century Grid: Enabling Our Secure Energy Future (June 2011), and other Departmental efforts to identify needs 
and challenges. If the electric grid does not modernize in a timely and comprehensive manner, it could become a 
barrier to wide-scale deployment of clean energy technologies, opportunities for innovation and entrepreneurship 
would be lost in the electricity sector, and vital sectors that depend on electricity – such as telecommunications, 
banking and finance, water, and public health and safety – would be left vulnerable. 
 
Within the appropriation, OE funds:  

• Research and Development – pursues technologies that improve grid reliability, efficiency, flexibility, 
functionality and security; investments and demonstrations are aimed at bringing new and innovative 
technologies to maturity and helping them transition to market; 

• Modeling and Analytics – develops core analytic, assessment, and engineering capabilities that can evolve 
as the technology and policy needs mature to support decision making within the Department and for 
stakeholders; analyses explore complex interdependencies such as energy-water and electric-gas; 

• Institutional Support and Technical Assistance – builds capacity in the industry and convenes stakeholders 
to coordinate modernization efforts; provides technical assistance to states and regions to improve 
policies, utility incentives, state laws, and programs that facilitate the modernization of the electric 
infrastructure; 

• Coordination of Federal Transmission Permits – streamlines permits, special use authorizations, and other 
approvals required under Federal law to site electric transmission facilities; and 

• Emergency Response and Restoration – enhances the reliability, survivability and resiliency of energy 
infrastructure, and expedites recovery from disruptions to energy supply. 

 
Highlights and Major Changes in the FY 2015 Budget Request  
The FY 2015 request reflects the Administration’s focus on expanding and modernizing the electric grid and 
boosting the resilience of infrastructure as outlined in the President’s Climate Action Plan (June 2013).  Recent 
extreme weather events such as Superstorm Sandy highlighted the vulnerabilities of the energy infrastructure and 
the devastating impact energy disruptions can have on communities. The FY 2015 request supports the 
Administration’s all-of-the-above strategy and emphasizes priorities that increase electric grid resilience, including 
managing risks, increasing system flexibility and robustness, increasing visualization and situational awareness, and 
deploying advanced control capabilities. 
 
OE works collaboratively with other DOE offices, primarily through the Department’s Grid Tech Team, which 
evaluates critical technological and institutional needs facing the electric power system and the appropriate role 
for the Federal government in addressing those needs. Through this mechanism, OE works to ensure its 
investments in the grid infrastructure activities are leveraged and coordinated with other DOE offices.  
 
Highlights of the FY 2015 request include: 
 
The Clean Energy Transmission and Reliability program develops the monitoring, analytical decision support, and 
control capabilities necessary to operate and plan the grid in the Transmission Reliability and Advanced Modeling 
Grid Research subprograms. It also targets enhancing reliability and resilience through modeling and analysis of 
interdependent energy systems. The FY 2015 request of $36 million includes an increased investment in 
developing an analytical framework to assess energy system risks and to produce predictive analyses assessing the 
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impact of emerging events. FY 2015 activities expand product offerings and further build analysis capability by 
developing an open system for use in near- and long-term risk assessment, modeling, and simulation. 
 
The Smart Grid program is focused on modernizing the electricity grid at the distribution system level, with the 
goal of improving reliability as well as operational efficiency, resiliency and disaster recovery. In FY 2015, the 
request of $24.4 million for the program expands research and development on microgrids, localized grids that can 
disconnect from the traditional grid to operate autonomously and can help mitigate grid disturbances to 
strengthen grid resilience. It also invests in evolving towards higher performance smart grids, or “Smart Grid 2.0”, 
capitalizing on the recent surge in advanced technology deployments by exploring how new assets and 
information streams can be combined to greater advantage than traditional control and traditional end-user 
involvement. 
  
The FY 2015 request for the Cybersecurity for Energy Delivery System program of $42 million supports 
acceleration of efforts to strengthen the energy infrastructure against cyber threats, working closely with the 
Energy Sector and within the U.S. Government. The funds support research and development on cutting-edge 
cybersecurity solutions information-sharing of cyber threats in partnership with industry; implementation of tools 
to guide best practices and cybersecurity investment decisions in the electric sector; and efforts to build an 
effective, timely, and coordinated cyber incident management capability in the energy sector.  
 
The Energy Storage program addresses critical challenges facing the development and deployment of grid energy 
storage technologies, which can enhance system reliability and resilience, enabling both greater adoption of 
renewable energy resources and more effective utilization of the existing electric system. The request of $19 
million is focused on addressing challenges related to cost reduction, system engineering, performance 
improvement and validation, value recognition, and deployment confidence and acceptance. Advancements in 
these areas will be vital in the progress towards commercially sustainable deployment of energy storage solutions 
to enable more clean energy solutions. 
 
The National Electricity Delivery program provides technical assistance to states, regions, and tribes to help them 
develop and improve their programs, policies, and laws to facilitate the development of reliable and affordable 
electricity infrastructure. It also authorizes the export of electricity, issues permits for cross-border transmission 
lines, and coordinates Federal transmission permitting on Federal lands. The FY 2015 request of $7 million provides 
an increase for state and regional assistance in emerging issues, as well as implementation of new regulations for 
permitting of transmission projects involving Federal lands. 
 
The Infrastructure Security and Energy Restoration program helps secure the U.S. energy infrastructure against all 
types of hazards, respond to and reduce the impact of disruptive events, and assists in quickly restoring energy 
when events occur. The request of $22.6 million for the ISER program, an increase of $14.6M compared to FY 
2014, supports the development of advanced mitigation solutions for hardening infrastructure against all hazards, 
with a focus on hazards posing the greatest risk, including events such as geomagnetic disturbance and physical 
threats as well as devastating weather events. The Operational Energy and Resilience (OER) subprogram, initiated 
in FY 2014, is an enhanced capability that enables the Department to better protect against and mitigate threats 
and hazards to the energy infrastructure. The FY 2015 budget request supports the build-out of the Energy 
Resilience Operations Center (E-ROC) that will enable DOE to continually monitor energy system status, conduct 
exercises, and facilitate communication with sector stakeholders. It also provides for additional personnel, based 
at FEMA regions, to develop regionally tailored resiliency approaches, supports the National Incident Management 
Assistance Team, and provides technical expertise, monitoring, analytics and information sharing in support of the 
OER.  
 
FY 2013 Key Accomplishments  

• Developed a cybersecurity device, known as Padlock, which provides strong access controls, central 
collection of log data, enhanced data communication security and password management for remote 
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equipment, such as pole-mounted control boxes. The Padlock commercial release was accelerated to 
meet customer demand and is commercially available today.  

• Responded to three energy emergency events in FY 2013 including Superstorm Sandy, where nearly 9 
million outages across 21 states were reported. OE provided situational awareness of energy impacts, 
assisted with power restoration, and addressing fuel shortages, and continues to support state and local 
governments as they work to rebuild stronger, safer, and more resilient communities. 

• Implemented the Energy Surety Design Methodology in Hoboken, NJ, in partnership with its community, 
utility, and State regulator, to assess and develop strategies for improving the reliability and resiliency of 
the local electric grid, including the use of advanced smart grid technologies and the integration of 
distributed energy resources such as backup generators, PVs, and storage.  

• As requested by the western states, developed an analysis of potential challenges to electric utility 
business models from high levels of customer-owned generation, such as solar and natural gas-powered 
generation. 

• Designed and demonstrated an improved vanadium redox flow battery with twice the current density at 
half the stack cost, resulting in more cost effective grid-scale energy storage solutions. 

• Demonstrated advances in protective relaying, using data from synchrophasor measurements to assess 
and establish new relay settings every few seconds to match system conditions, improving grid reliability.
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Electricity Delivery and Energy Reliability  
Funding by Congressional Control ($K) 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Electricity Delivery and Energy Reliability       
Clean Energy Transmission and Reliability 23,394 32,383 — 32,383 36,000 +3,617  
Smart Grid Research and Development 19,968 14,592 — 14,592 24,400 +9,808  
Cybersecurity for Energy Delivery Systems 29,136 43,476 — 43,476 42,000 -1,476 
Energy Storage  18,355 15,192 — 15,192 19,000 +3,808  
National Electricity Delivery 6,626 5,997 — 5,997 7,000 +1,003  
Infrastructure Security and Energy Restoration 6,149 7,996 — 7,996 22,600 +14,604  
Program Direction 25,568 27,606 — 27,606 29,000 +1,394  

Total, Electricity Delivery and Energy Reliability 129,196 147,242 — 147,242 180,000 +32,758  
Federal FTEs2 80 (32) 80 (31) —  80 (31) 83 (29) +3 (-2)  

SBIR/STTR: 
• FY 2013 Transferred: SBIR: $2,530; STTR: $328 
• FY 2014 Projected: SBIR: $2,657; STTR: $380 
• FY 2015 Request: SBIR: $2,970; STTR: $410 

1 Funding reflects the transfer of SBIR/STTR from OE to Science. 
2 The FTEs reported at NETL are displayed in parenthesis to indicate they are a non-add in the OE budget due to the fact they are Fossil Energy employees 
funded by OE. 
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Clean Energy Transmission and Reliability 
 
Overview 
The Clean Energy Transmission and Reliability (CETR) Program supports the modernization of the electric system, by 
developing the monitoring, analytical decision support, and control capabilities necessary to operate and plan the grid.  It 
also targets enhancing reliability and resilience through modeling and analysis of the interdependent energy systems. 
CETR’s strategy is to develop and deploy high-value analytical tools supporting emergency responders and long-term 
energy-system planning, and to promote the translation of R&D from research to initial application, thus enabling the 
transformation of U.S. energy infrastructure.  
 
The electricity grid is a critical component of the national infrastructure and must overcome numerous emerging 
challenges.  In particular, operating and planning the electric system has grown substantially more complex, dynamic, and 
uncertain, as new market rules, policies, and technologies have been adopted.  The increased complexity also brings  
transformational opportunities, including: enabling the expanded integration of clean energy resources, including 
centralized and distributed renewable, advanced nuclear, natural gas, and coal with carbon-capture; meeting demand 
changes for electricity and allowing consumer-side engagement; and increasing resilience in the energy sector through 
improved situational awareness, faster and more nimble controls, and advanced mitigation and recovery strategies.  The 
CETR program is developing the tools necessary to take advantage of these opportunities, assisting system owners and 
operators to manage uncertainty, and to support wide-area operational decision making and planning. 
 
The R&D in monitoring, analytical decision support, and control tools are enabled through technological advancements in 
two critical areas: advancing real-time measurements and modeling.   
 

• The measurements area recognizes that energy system transformation requires that decision making be supported 
by real-time data collected through a variety of measurement networks (e.g. synchrophasors; advanced metering 
infrastructure; supervisory control and data acquisition).  It builds on the modernization efforts accelerated by 
previous investments such as the American Recovery and Reinvestment Act of 2009 (ARRA), especially the 
deployment of time-synchronized, phasor measurements units, commonly referred to as synchrophasors, and the 
establishment of the communication networks that link these devices together.  

• The second area (modeling) derives from the premise that turning real-time data into actionable information 
requires an understanding of not only “what is happening”, but also “what could happen”.  Models can provide 
insight on implications for reliability, for example, and help identify the most effective action amidst a myriad of 
options.  Thus, accurate and validated models are a critical enabler of system transformation applying real-time 
situational awareness and measurement-based, fast control.  Likewise, when a reliability event does occur, model-
based decision support tools are essential to identify opportunities for operational flexibility and help guide 
operators quickly along a path to recovery. 

 
Recent weather-related events have reinforced the urgent need for reliable and robust monitoring, modeling and analytical 
capabilities to support not only the industry, but also emergency response efforts at the state and Federal levels.  Predictive 
analysis can help identify at-risk assets in advance of events.  CETR’s activities in this area include reliability assessments, 
risk and interdependent systems analyses, predicting impacts on the energy infrastructure, and providing mitigating 
solutions for resilient approaches to energy assurance. 
 
To realize the full benefits of a modern electric system, the CETR subprogram within OE addresses current industry 
challenges of:  

• Sharing real-time measurements and developing high-fidelity system models to support wide area visualization,  
situational awareness, analysis, and assessment; 

• Accelerating and enhancing operator tools to detect and respond to system dynamics; 
• Addressing operational and planning uncertainties associated with the evolving characteristics of generation, 

delivery system, load, and markets; 
• Performing  simulations and analysis to identify reliability concerns in advance of occurrence, to improve resilience 

of the overall system, and to enable advanced mitigation and recovery strategies; 
• Advancing the frontier of power systems research in the areas of applied mathematics and computation, fostering 

university-based participation; and 
• Understanding energy infrastructure interdependencies and cyber-physical relationships. 
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Highlights of the FY 2015 Budget Request  
The FY 2015 request reflects a concerted focus on industry-ready applications and controls for improved operations and 
planning, as well as developing analytical capabilities essential to effective emergency response.  The CETR subprogram 
leverages recent technological advancements in measurement and modeling, and expands on the success of application 
demonstrations that have occurred under ARRA and the base research activities.  This strategy also recognizes, however, 
that there remain fundamental research challenges that have yet to be addressed, for example, in the area of mathematics 
and computation which could contribute to enhanced predictive (and control) functionality in the future, ultimately 
furthering reliability and resiliency objectives.   
 
Activities in FY 2015 under CETR can be broken into three subprograms.  

1. Transmission Reliability - recognizes that decision-making will be fed by data collected by a variety of 
measurement networks (e.g. synchrophasors; advanced metering infrastructure; supervisory control and data 
acquisition).  It builds on the modernization efforts accelerated by the American Recovery and Reinvestment Act of 
2009 (ARRA), especially the deployment of time-synchronized, phasor measurements units, commonly referred to 
as synchrophasors, and the establishment of the communication networks that link these devices together. 

2. Advanced Modeling Grid Research – develops the computational and mathematical advancements needed to 
transform the operational and planning tools for suitable application in a large-scale, dynamic environment.  In 
achieving this goal, it will also foster strategic, university-based power systems research capabilities.  Previous 
fiscal year activities focused on techniques to accelerate operational tools, incorporate advanced simulation 
capabilities, and address the increased dynamics associated with the emerging system; FY 2015 activities also 
include methodologies to address uncertainty. 

3. Energy Systems Predictive Capability - enhances OE’s analytical capabilities by developing a centralized, core 
competency that performs risk and impact analyses of interdependent energy infrastructure systems.  Beginning 
as a distinct subprogram in FY 2014, this activity focuses on developing an analytical capability to assess energy 
system risks and reliability, and to produce analyses assessing the impact of emerging events. FY 2015 activities 
expand product offerings and further build analysis capability by  developing an open system for use in near- and 
long-term risk assessment, modeling, and simulation. 

 
FY 2013 Key Accomplishments  

FY 2013 Clean Energy Transmission and Reliability program accomplishments included:  

Transmission Reliability subprogram 

• The DOE-developed NASPInet, for high-speed, secure and dependable transmittal of synchrophasor data, 
demonstrated its speed and accuracy at grid control centers in the Western Interconnection. 

• Demonstrated advanced research in protective relaying based on a high-speed synchrophasor voting scheme that 
uses data to assess and, if necessary, establish new, adjusted relay settings every few seconds to match system 
conditions.  

• Coalesced load profile investigations from promising demand response sources (residential water heating, air 
conditioning, and electric vehicles, commercial building systems, industrial processes, etc.) and combined them 
into temporally-based virtual and flexible aggregated demand response “units”. 

• Expanded research on Super Optimal Power Flow (SuperOPF) framework and Security-Constrained Unit 
Commitment for scenarios that include high penetrations of variable generation. 

• Continued regional, dynamic analysis studies (frequency response; voltage support/regulation; transients) to 
develop innovative system operational control approaches for scenarios. 

• Completed the Western Electricity Coordinating Council based-scenario balancing area study (in collaboration with 
EERE). 

• Demonstrated results of advanced research in distributed dynamic state estimation at a utility location that uses 
synchronized measurements to estimate generator parameters in real time.    

Advanced Modeling Grid Research subprogram 

• Benchmarked computational performance of faster state estimation and contingency analysis approaches in 
operational tool(s) 
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• Initiated algorithmic and computational research for “online” dynamics analysis (i.e. “look-ahead” simulations) to 
help inform operators on conditions to maintain stability 

• Continued research efforts to create tractable, interdependent models of natural gas-grid systems to reveal 
operational flexibility and unforeseen potential stresses  

• Developed a robust unit commitment algorithm considering wind power uncertainty.1 

  

1 The OE research focuses on dispatching various types of generation under uncertainty, including wind.  This leverages 
efforts by EERE to better characterize the variability of the wind resource through stochastic modeling.  
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Clean Energy Transmission and Reliability 
Funding ($K) 

 FY 2013 
Current2 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Clean Energy Transmission and Reliability      
Transmission Reliability 13,648 18,190 18,190 18,000 -190 
Advanced Modeling Grid Research 9,746 10,195 10,195 11,000 +805 
Energy Systems Predictive Capability 0 3,998 3,998 7,000 +3,002 

Total, Clean Energy Transmission and Reliability 23,394 32,383 32,383 36,000 +3,617 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR: $651; STTR: $84 
• FY 2014 Projected: SBIR: $795; STTR: $114 
• FY 2015 Request: SBIR: $841; STTR: $116 

2 Funding reflects the transfer of SBIR/STTR from CETR to Science. 
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Clean Energy Transmission and Reliability 
Transmission Reliability 

 
Description 
The Transmission Reliability subprogram3 supports partnerships between DOE national laboratories, universities and the 
electricity industry to develop and deploy advanced technologies that enhance the reliability of the Nation’s electricity 
transmission infrastructure. Competition and market forces (at the wholesale level) are increasing the volume of power 
transactions exponentially. In addition, supply transformation driven by coal plant retirements, abundant, low-cost natural 
gas, and integration of large wind plants is causing the grid to be used in ways for which it was not designed.  Time 
synchronized measurements from advanced sensors installed on the transmission system, known as phasor measurement 
units (PMUs) or synchrophasors, can monitor the flow of electricity with much greater precision and provide 
unprecedented insight and information on system health. This activity funds the development of synchrophasor data 
applications which are cyber secure and can be used to enhance the flexibility, reliability and resilience of the Nation’s 
power system. 
 
Following the 2003 Northeast blackout report and findings, DOE and NERC joined with North American electric utilities, 
vendors and researchers to form the North American Synchrophasor Initiative (NASPI) with the goal of improving the 
reliability of the power system through wide-area measurement, analysis tools, and control.  The collaborative has worked 
to deploy networked phasor measurement units and visualization tools nationwide.  Funding from the Recovery Act 
accelerated this process, with over 1,600 units deployed by the end of 2013. 
 
In FY 2015, OE will accelerate development of synchrophasor-based, cyber-protected software applications that were 
demonstrated on utility systems in FY 2013 to become operational, real time systems installed in grid operator control 
rooms. These applications will monitor and control the grid with advanced analysis, visualization, and decision-support 
tools.  These applications will help maximize the value of synchrophasor data now available to grid operators to improve 
reliability. 
 
In addition, OE will focus on the issue of data exchange between entities to ensure seamless, cyber-resilient operations and 
operations planning.  Although there is some real-time exchange of operational data today between some neighboring 
utilities, this is not done consistently and uniformly across interconnections.  Moreover, the data exchanged is often not in 
a form that can be processed by neighbors’ applications.  This effort will enable neighboring utilities to exchange not only 
raw supervisory-control or synchrophasor data but also processed data like state estimation and contingency analysis 
results. 
 
As data have become available from the synchrophasors, the TR subprogram has accelerated the development of advanced 
operational tools that detect, analyze, and track grid dynamics and provide system operators with better monitoring 
through real-time visualization of system operations measurements. These capabilities will continue to improve over time 
as more data are collected, thus feeding operator decision-support tools based on advanced visualization, and quickly 
leading to near-term testing of automated system control capabilities, full system visibility. The result will be measurable 
decreases in both the spread and duration of system outages by 2020. 
 

3 This subprogram was formerly known as Transmission Reliability and Renewables Integration, but has not been funded 
specifically for Renewables Integration into the transmission system  since 2012. Integration of renewables into the 
transmission system is a crosscutting effort that involves collaboration between EERE and all of the CETR subprograms. 
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Transmission Reliability 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Transmission Reliability    
• Provide technical support to the North American 

Synchrophasor Initiative (NASPI) and related 
efforts to publically document SGIG 
synchrophasor project results and value metrics, 
including two annual workgroup sessions. 

• Continue co-funding the National Science 
Foundation  Center for Ultra-Wide-area Resilient 
Electric Energy Transmission Networks (CURENT)  
Engineering Research Center 

• Implement a wide-area, real-time visualization of 
system frequency, voltage and current contours 
for grid security monitoring, on-line identification 
of major events and event “instant” replay 

• In collaboration with industry, establish a 
roadmap for consistent and compatible data 
exchange across regions 

• Make awards for pre-commercial research on 
advanced synchrophasor applications 

• Develop tools for future grid engineering and 
market environments; stochastic planning, 
operations, and markets analysis; and Demand-
side markets, environmental dispatch, and 
reliability, and economic dispatch 
 

• Install a synchrophasor-based automatic, 
adaptive protection relay system that adjusts 
relays to respond to real-time system conditions. 

• Demonstrate a PMU-based, on-line power plant 
model validation tool. 

• Provide technical support to the North American 
Synchrophasor Initiative (NASPI) and related 
efforts to publically document SGIG 
synchrophasor project results and value metrics, 
including two annual workgroup sessions. 

• Continue co-funding National Science Foundation 
CURENT Engineering Research Center 

• Commission one or more utility-wide advanced, 
commercial synchrophasor applications. 

 

No significant changes. 
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Clean Energy Transmission and Reliability 
Advanced Modeling Grid Research 

 
Description 
This subprogram supports research and development of more sophisticated, model-based analytical tools which are 
necessary for effective planning and operations. Research will focus on the modeling, computational and mathematical 
advancements that are the foundation for the Next-Generation Energy Management System (EMS), used by operators to 
monitor and control the performance of the electric system.  This level of decision-making support requires integrating a 
variety of real-time operational measurements from across the electric system with advanced modeling and simulation 
capabilities.  While achieving this goal, the subprogram will also foster strategic, university-based power systems research 
capabilities. 
 
Developing the Next-Generation EMS will enable more clean energy resources to be deployed at scale, and will help 
mitigate wide-area, cascading disruptions.  Improved computational methods and faster application performance times are 
critical to better reaction time and effective response.  The Next-Generation EMS must be able to interoperate with 
distribution system control systems and even potentially buildings linked with advanced meters and load controls.  
Investments in this focus area will increase the operational efficiency of the electric system, promote seamlessness 
between operations and operational planning, improve reliability, and enhance resilience.   
 
The overall goal of the Advanced Modeling Grid Research subprogram is to enhance reliability and enable advanced 
mitigation and recovery strategies, by:  

• Accelerating performance – improving grid resilience to fast time-scale phenomena that drive cascading network 
failures and blackouts; 

• Enabling predictive models for operators – relying on high-fidelity measurements and improved models to 
represent with the operational attributes of the electric system, improving prediction of system behavior and 
identification of system anomalies, reducing uncertainties, and proactively informing operator decision-making; 

• Integrating model platforms - capturing the interactions and interdependencies that improve operational planning, 
facilitate development and validation of new control and protection techniques, improve insight into the delicate 
balance between generation and load, and enable dynamic reconfiguration of electric system element to achieve 
both technical and economic objectives 

 
The program consists of three major activities: 

• Data Management & Analytics.  These activities focus on the way data are collected, used, stored, and archived to 
facilitate the use of large, multi-source datasets to support operations and off-line planning studies. 

• Mathematical Methods & Computation.  Effort addresses emerging mathematical and computational challenges 
arising in power systems, principally through developing new algorithms and software libraries, which leverage the 
investments of the Advanced Scientific Computing Research program in the Office of Science.  

• Models & Simulations.  Research on a new class of fast, high fidelity capabilities that underpin better grid 
operations and planning in a large-scale, dynamic and stochastic environment.   
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Advanced Modeling Grid Research 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Advanced Modeling Grid Research ($10,200,000)   
• Develop contingency screening methods to 

reduce computational complexity 
• Develop software repository for mathematical 

methods and solvers relevant to power system 
applications 

• Initiate human factors research (i.e. user/tool 
interface), critical to effective cueing techniques 
and decision-making 

• Explore integration of energy infrastructure 
models over various spatial-temporal scales. 
(e.g., protection and controls; operations and 
planning; cyber and physical) 

• Continue research to accelerate state estimation 
and contingency analysis 

• Expand software repository by supporting 
mathematically-based power systems research in 
areas such as system theory, optimization, 
uncertainty quantification, model formulation 
and reduction, and controls 

• Continue development of models that capture 
interdependencies across a variety of temporal 
and spatial scales 

 

Increase reflects support for fostering dissemination 
of open source software developed for power 
system applications 
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Clean Energy Transmission and Reliability 
Energy Systems Predictive Capability 

 
Description 
Recent weather events have demonstrated a need for a national system that can assess near- and long-term risks to energy 
infrastructures, the services they provide, and reliability. Risk is defined as the product of threat, vulnerability, and 
consequence. Energy infrastructure owners and operators have a vested interest in minimizing risk to their systems, as their 
business models depend on delivering energy or energy-based services to consumers of their products.  This subprogram 
provides a headquarters–based energy system analysis capability that supports decision makers at the Department of 
Energy, states, system owners and operators, and equipment suppliers during normal operations and energy emergencies. 
 
The Energy Systems Predictive Capability (ESPC) performs risk and impact analyses to assess interdependent energy 
infrastructure systems.  ESPC is building several core products around an all-hazards assessments of risks, natural and man-
made. One set of products estimates seasonal and regional extreme weather risks to energy systems.  These risks include 
cold weather, snow and ice storms in winter, tornadoes during the spring, hurricanes and fires during the summer and fall.  
Other products include infrastructure criticality and capacity analyses that identify key infrastructure and systems.  These 
support preparedness during events of national significance, such as international summits, and also supply-chain risks 
associated with key equipment.  
 
This subprogram provides a headquarters–based, on-demand energy system analysis capability that develops analytic 
products which support decision makers at the Department of Energy, during normal operations and energy emergencies. 
The goal of the predictive modeling activity is to measurably improve the preparation for, response to, and recovery from 
disruptions to U.S. energy delivery systems by providing information to first responders; federal, state, and local officials; 
the private sector; and other stakeholders regarding the extent of the disruption and likely near- and long-term effects.  
This capability develops products that focus on criticality and risk analysis, interdependency analysis, and support for 
emergency events.  
 
Additionally, ESPC performs long-range modeling and analysis of U.S. energy infrastructure risks.  Long-range risks due to 
climate change manifest themselves in terms of changes to extreme weather.  Other long-range risks include the changing 
business landscape with respect to energy, demographic changes, and disruptive technologies.  These situations represent 
conditions of deep uncertainty under which ESPC’s products enhance government and stakeholder decision making to 
reduce risks and enhance reliability. The result is that the government, system owners and operators, and the public are 
able to make lasting risk-informed tradeoffs regarding energy system investments and performance.  The ESPC subprogram 
produces analytical products to assist decision making by Federal, State, and local governments, and industry stakeholders. 
 
A predictive capability is necessary because understanding potential impacts to energy infrastructure and communicating 
these to officials and responders in anticipation of a disruption can assist in near- and long-term planning and response, 
motivate infrastructure improvements to improve resilience and security, and reduce vulnerability to other events. In FY 
2015, the capability will be built on initial investments made in FY 2014. For example, additional extreme weather risk 
products may include an assessment of winter weather risks to transportation and heating fuels and electricity supplies and 
markets. Criticality analysis may be extended to include assessing supply chain vulnerabilities for key electricity 
transmission system components. Together, these products will feed into a capability to provide an “on-demand” impact 
assessment capability when events do occur. 
 
ESPC builds on on-going and continued partnerships with Federal agencies with data collection responsibilities such as the 
Energy Information Administration, the Federal Energy Regulatory Commission, the North American Electric Reliability 
Corporation, and the National Weather Service. The subprogram will also maintain and enhance existing strategic 
relationships with the Department of Homeland Security; the Department of Transportation; the Environmental Protection 
Agency, the Pipeline and Hazardous Materials Safety Administration; the Federal Emergency Management Agency; industry 
trade associations; owners and operators from the electricity, oil and natural gas sectors; universities and researchers; 
National Laboratories; and state and local governments. 
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Energy Systems Predictive Capability 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Energy Systems Predictive Capability    
• Develop Analytical Framework to produce 

analysis of future events that could impact or 
imperil energy reliability, including assessment of 
available data sets.  

• Achieve the ability to provide analysis of current 
and future events that could impact energy 
reliability.  

• Initiate efforts to integrate energy data across 
Federal agencies’ visualization platforms. 

• Continue OE’s role in implementing E.O. 
“Improving Critical Infrastructure Cybersecurity” 
and the “Critical Infrastructure Security and 
Resilience “Presidential Policy Directive (PPD-21), 
such as update of critical infrastructure 
identification. 

• Validate and verify outputs developed using the 
analytical framework. 

• Continue integration of historical and operational 
data feeds into the analytical platform. 

• Development of relational modeling capability. 
• Provide real time analysis support for all high 

profile events. 
• Continue OE’s Criticality analysis  
• Scenario testing of analytical capabilities to 

deliver analysis of events that impact energy 
reliability. 

• Modeling and simulation assessing risks of 
cascading events, market effects, and oil and 
natural gas infrastructure. 

• Identify an open topology for use in near- and 
long-term risk assessment, modeling, and 
simulation.  

• The increase supports scenario testing of 
analytical capabilities for interdependent energy 
delivery systems (natural gas – electric 
interdependency).  

• Deployment of predictive analytical capabilities 
for Oil and Natural Gas infrastructure. 

• Development of predictive capabilities to 
understand flows of fuels based on infrastructure 
and market characteristics. 
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Clean Energy Transmission and Reliability  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Transmission Reliability and Renewables Integration- Demonstrate and implement technologies and tools that improve the monitoring of 
transmission system health and the ability of operators to respond quickly and effectively to address issues. 

Target Demonstrate a pre-prototype adaptive relaying 
system based on real-time synchrophasor data 
 

Demonstrate an Oscillation Detection 
System in the Eastern Interconnection 

Demonstrate an energy management 
platform that integrates legacy systems with 
smart grid assets and models for self-healing 
switching functionalities at a utility substation 

Result Met   

Endpoint Target Realization of a nationwide synchrophasor network with 100% sensor coverage of the transmission system by 2020, allowing for complete, 
real-time monitoring of transmission system health. 

    

Performance Goal 
(Measure) 

Advanced Grid Modeling - Development of capabilities in understanding, modeling, and predicting grid behavior in real-time. 

Target Final roadmap developed Demonstrate (at laboratory scale) fast 
state estimation, fitting steady-state 
model with 5-second SCADA data 

Demonstrate (at laboratory scale) high-
performance dynamic simulation capability 
for assessing potentially destabilizing events 

Result Met   

Endpoint Target Realization of advanced modeling capabilities, including dynamic operation, real-time analysis, and predictive response. 

  

Performance Goal 
(Measure) 

Energy Systems Predictive Capability – provide Federal agencies, States, and sector stakeholders with independent and transparent 
analyses of risks to  energy infrastructure systems and supply chain impacts. 

Target N/A Produce an analytical framework to 
achieve a predictive modeling and 
simulation capability that will enable 
analysis to be done in 2014 

Validate and verify energy risk analysis 
products developed using the analytical 
framework 

Result N/A   

Endpoint Target Robust predictive analytic products that assist decision makers in assessing current and future risks to the reliability and resilience of inter-
dependent energy systems. 
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Smart Grid Research and Development 
 

Overview 
The Smart Grid program addresses the modernization of the electric delivery system at the distribution level, with the goal 
of improving, not only reliability, but operational efficiency, resiliency, and disaster recovery, as well. This program builds 
on many previous and ongoing grid modernization efforts managed by OE including, the American Recovery and 
Reinvestment Act of 2009 (ARRA), and more specifically, the Smart Grid Investment Grants and Smart Grid Regional 
Demonstrations, and supports the many challenges faced by the utility industry for increased grid reliability and resiliency 
required to support a growing and competitive American economy into the 21st century.  More than 200 utilities across the 
US have successfully deployed smart grid technologies and systems and are now starting to show very positive results.  For 
example: One utility showed a 40% improvement in distribution system reliability; another showed an 80% reduction of 
operational costs; and, in another instance, smart meters and wireless communications helped reduce restoration time 
after a major storm by a day and a half saving $1.4 million. However, there are still many unanswered questions and 
unresolved technical challenges that require continued federal R&D investment in order to fully realize our goals. 
 
Along with the ARRA funding that jump started smart grid technology deployments, the overall advances in information and 
communication technologies, have created an opportunity for utilities to leverage increased volumes of data for improved 
operational efficiency and integration of all distribution system assets - as never before possible. Simultaneously, the 
decreasing costs for distributed energy resources, electric vehicles, and demand-side management technologies is requiring 
utility distribution systems to accommodate increased deployment of these technologies and is creating increased 
operational complexity. In addition, customer and consumer expectations and desires for greater control and management 
of their energy use further complicate utility operations.   
 
Recent large-scale outages, with extended outage times, have highlighted the vulnerability of the distribution system to 
extreme weather events, such as the 2012 Mid-Atlantic Derecho and Superstorm Sandy, and have demonstrated the vital 
role of resilient electricity delivery and on which many critical infrastructures depend.  Customers are demanding faster 
power restoration and have a decreased tolerance to outages, even during large-scale weather events, placing more 
pressure on utility restoration efforts.  Distribution management systems are a critical element, providing utilities visibility 
into real-time operations, the ability to integrate data across systems to increase coordination and improve restoration 
times and efficiencies.  Another important component is the implementation of microgrids. Notably, the microgrid which 
linked a 20-story, co-op building and two universities allowed for the continued operation of critical electricity services to 
these locations while widespread outages occurred throughout the surrounding area caused by Superstorm Sandy. 
 
Transforming electric distribution systems through the development of new tools, innovative grid technologies, and 
advanced concepts will help improve the reliability, resiliency, and efficiency of the grid, and can help to manage electricity 
costs.  In addition, enabling consumer participation in energy markets and accelerating the deployment of new 
technologies, which will provide additional products and services, can foster innovation and enhance economic 
development.  Advanced distribution systems which utilize microgrids and other distribution control strategies to enhance 
situational awareness will be instrumental to next generation electric distribution systems which support a vibrant 
economic future and meet the ever-increasing demands of society. 
 
The challenges facing the distribution electricity delivery system can be addressed in part by: 

• Developing and applying advanced distribution management systems and control methodologies that utilize 
microgrids and other techniques to enhance resiliency; 

• Understanding the nature of new operational paradigms and system designs (advantages, limitations, cost, 
benefits, etc.); 

• Developing tools and systems to handle increased data and data flows in support of advanced grid applications and 
capabilities; 

• Improving visualization and monitoring tools for power quality, asset conditions, and available resources which 
allow for better balancing of the distribution system; 

• Implementing more secure communications and “secure by design” cybersecurity within processes; 
• Developing technologies to better manage the  increased variability and uncertainty resulting from the integration 

of roof-top PV, electric vehicles, and other distributed technologies;  
• Developing methods to manage bidirectional power flows due to increased penetration of distributed generation; 
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• Implementing smart grid architectures to manage the control and coordination of system assets, new 
technologies, and connected devices; 

• Ensuring interoperability between new technologies and legacy components;  and 
• Establishing a robust and secure platform for consumers to engage with energy systems.  

 
Program activities focus on research and development for:  

• Communication and Control Architectures; 
• Design, Planning, and Operational Tools and Techniques; 
• Coordination and Protection Schemes; 
• Automation and Optimization; 
• Standards and Protocols; and 
• Models and Simulations 

 
Highlights of the FY 2015 Budget Request  
The Smart Grid program facilitates grid modernization.  In FY 2015, the Smart Grid program will leverage ARRA Smart Grid 
technology deployments and support the Administration’s all-of-the-above energy strategy for energy security and help 
increase state, local, and community resiliency to extreme weather events.  
 
The Smart Grid program will expand investments in activities to achieve the DOE 2020 microgrid performance targets and 
individual community-defined resiliency objectives, formulated jointly with a broad group of stakeholders.1 Activities in FY 
2015 include expanding partnerships with additional states on microgrid deployment to enhance resiliency, and 
transitioning a prototype Microgrid Design Toolset for use by community energy assurance planners for microgrid design 
analysis. Ongoing activities will continue, including industry-led projects awarded through the FY 2014 funding opportunity 
announcement (FOA), annual microgrid grand challenge competition, and national lab R&D on development of microgrids 
as a grid resilience resource for fast restoration and recovery during grid outages. In addition, a direct current (DC) 
microgrid effort will be launched in FY 2015, in collaboration with EERE’s Building Technologies, toward achieving climate-
neutral buildings with reliable and resilient electricity delivery. The initiative will support new projects to be awarded 
through a new FOA and national lab R&D to address high-priority R&D needs identified in FY 2014 through engaging broad 
stakeholder groups representing utility, building, and manufacturing communities. In addition to  enhancing microgrid 
activities, the Smart Grid program will continue to pursue foundational work such as standards and best practices, benefits 
analysis, and simulation and distribution architecture modeling to name a few in order to maintain a holistic approach to 
grid modernization.     
 
In FY 2015, the Smart Grid program will also invest in evolving towards higher performance smart grids, or “Smart Grid 2.0”, 
capitalizing on the recent surge in advanced technology deployments by exploring how new assets and information streams 
can be combined to greater advantage than traditional control and traditional end-user involvement. 
New operational structures and processes will be necessary to operate the grid in new ways that were not anticipated 
when it was initially designed. Investigation of how various system architectures and topologies need to be redesigned and 
integrated is critical to ensuring that the grid’s legacy operational schemes do not unduly constrain the creation of smarter, 
cleaner, more resilient distribution systems of the future.  OE will focus on developing innovative control paradigms and 
advanced distribution control systems which integrate multiple applications across the utility enterprise and other new high 
definition local conditions including weather, power flow, asset conditions, available grid and customer resources, and 
other conditions.  Integration of new control and protection schemes (functional under both unidirectional and bi-
directional power flows) and new resiliency concepts and functions (in prevention, recovery, and survivability) are all 
required for the next generation of distribution management.  The economic efficiency of the integrated systems can be 
further enhanced by coupling them with market-based controls that leverage advances in understanding consumer 
behavior, and will lead to accelerated deployment and acceptance.  This technical-economic approach can allow for 
localized supply and demand balancing to increase the stability of the entire system.  OE will also work with industry, 
stakeholders, and state and local governments to identify high priority challenges and needs to support long-term grid 
modernization planning and implementation.  

1  The DOE 2020 microgrid performance targets and associated key R&D activities are documented in the 2012 DOE 
Microgrid Workshop Summary Report, September 2012, available at http://energy.gov/oe/downloads/2012-doe-
microgrid-workshop-summary-report-september-2012. 
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These types of activities strengthen the resilience of electrical infrastructure against adverse effects of future extreme 
weather phenomena and other unforeseen occurrences, directly supporting:  (1) the efforts to prepare the nation for the 
impacts of climate change as set forth in Executive Order 13653,2 and (2) the goal of “building stronger and safer 
communities and infrastructure” in accordance with the President’s Climate Action Plan.3  Further, “Microgrid R&D” is a 
strategy element in the DOE Implementation of the President’s Climate Action Plan. The Smart Grid program activities 
support the President’s vision of generating 80% of America’s electricity from clean sources by 2035, and the President’s 
initiative to put one million Electric Vehicles on the road by 2015. Lastly, Smart Grid activities respond to one of the four 
pillars, i.e., empowering consumers and enabling them to make informed decisions, as identified in the Administration’s 
report “A Policy Framework for the 21st Century Grid:  Enabling Our Secure Energy Future”4 by the National Science and 
Technology Council.   
 
FY 2013 Key Accomplishments 

• Developed the microgrid operations and control use case, with defined functions and performance requirements; 
• Demonstrated proof-of-concept capabilities of the Microgrid Design Toolset as a decision-support tool to aid 

microgrid planners and designers in quantitative analysis to meet individual stakeholder-defined objectives and 
constraints; 

• In partnership with the Hoboken, New Jersey, community, the utility, and the State regulator, implemented the 
Energy Surety Design Methodology to assess and develop strategies for improving the reliability and resiliency of 
the local electric grid, including the use of advanced smart grid technologies and the integration of distributed 
energy resources such as backup generators, PV, and storage; 

• Completed Phase-1 smart-grid enabled electric vehicle charger development, progressing into phase-II prototype 
testing to meet the 50% cost reduction target; 

• Made available a prototype, web accessible Open Model Framework tool with GridLAB-D capabilities for use by 
cooperative electric utilities to analyze their advanced metering infrastructure use cases; 

• Demonstrated a wide-area wireless network system capable of monitoring underground and other hard-to-reach 
distribution circuits at two utilities with improved SAIDI;  

• Completed Phase 1 demonstration of smart grid data access tools, progressing to down-selection of a Phase 2 
award for implementation;  

• Published version 1 of the Transactive Energy Framework, under the GridWise Architecture Council; and 
• Launched a stakeholder outreach effort through facilitated workshops to identify and document high priority 

challenges and needs within the utility industry to prepare for FY 2015 program investments

2  Executive Order 13653 – Preparing the United States for the Impacts of Climate Change, available online:  
http://www.gpo.gov/fdsys/pkg/FR-2013-11-06/pdf/2013-26785.pdf 

3  The President’s Climate Action Plan, available online: 
http://www.whitehouse.gov/sites/default/files/image/president27sclimateactionplan.pdf 

4  The National Science and Technology Council report, available online: 
http://www.whitehouse.gov/sites/default/files/microsites/ostp/nstc-smart-grid-june2011.pdf.  
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Smart Grid Research and Development 
Funding ($K) 

 FY 2013 
Current5 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Smart Grid Research and Development 19,986 14,592 14,592 24,400 +9,808 
Total, Smart Grid Research and Development 19,986 14,592 14,592 24,400 +9,808 

 
SBIR/STTR:  
• FY 2013 Transferred: SBIR: $556; STTR: $72 
• FY 2014 Request: SBIR: $409; STTR: $58 
• FY 2015 Request: SBIR: $708; STTR: $98 

5 Funding reflects the transfer of SBIR/STTR from Smart Grid Research and Development to Science. 
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Smart Grid Research and Development 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Smart Grid Research and Development   
• Award new projects through a microgrid R&D 

and System Design competitive solicitation to 
meet metrics for commercial viability and 
community-defined resiliency objectives. 

• Complete Voices of Experience effort with utility 
collaboration to identify and document current 
distribution management system capabilities 
and shortcomings 

• Launch annual competitions on operating 
microgrids and make FY 2014 Most Valuable 
Participant (MVP) awards based on the highest 
merit in each of the six competing categories. 

• In support of the collaborative framework 
established in the MOU between DOE and New 
Jersey, complete a feasibility study and an 
energy surety design for a microgrid to provide 
resilient power to multimodal transportation 
system in New Jersey (NJ TRANSIT Grid). 

• Complete stakeholder outreach effort to 
identity and document high priority utility 
challenges and needs associated with next 
generation distribution systems 

• Demonstrate a grid-connected microgrid, 
equipped with an advanced control algorithm, 
to achieve enhanced distribution system 
restoration. 

• Complete the final phase of microgrid 
demonstrations at military installations 
(SPIDERS). 

• Award a down-selection project among the 
phase-I smart grid data access tool development 
projects. 

 

• Launch direct current (DC) microgrid initiative to 
achieve climate-neutral buildings with reliable 
and resilient electricity delivery, in collaboration 
with EERE’s Building Technologies, with awards 
for new industry and national lab projects to 
address R&D priorities. 

• In direct support of Executive Order 13653 and 
the DOE Implementation of the President’s 
Climate Action Plan, microgrid R&D for climate 
resiliency will be expanded beyond ongoing 
partnerships with the two States (NJ and CT) to 
include other States to promote microgrids for 
enhanced recovery and resilience of the electric 
grid. 

• Continue to support national lab R&D on (1) 
completion of a prototype of Microgrid Design 
Toolset and an integrated controller for 
microgrid planning/design and 
operations/control, respectively, and (2) 
microgrid R&D for resiliency focusing on 
operational response to grid disturbances, and 
distribution system restoration and recovery. 

• Continue support of the annual microgrid 
challenge competition. 

• Launch activities in multi-objective control 
balancing, including development of stochastic 
models and tools to simulate the impacts of 
transactive control, development of 
optimization algorithms, and assessment of the 
impact of feeder designs and architectures on 
the value of energy and services.  

• Initiate development of new distribution control 
applications utilizing advanced analytics with 
data associated with increased integration of 
connected devices. 

• Increase reflects added emphasis on microgrid 
development, including expanding Federal/state 
partnerships to deploy microgrids for enhancing 
electric infrastructure resiliency; and direct 
current microgrid activities. 

• Increase will support the evolution towards 
higher performance smart grids through 
increased reliance on analytics, real-time local 
sensing and distributed information use, and 
actions to significantly improve prevention, 
recovery, and survivability of legacy and next 
generation distribution systems, and sharing 
best practices with states. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

• Develop control algorithms for end-use devices 
(water heaters, refrigerators, clothes dryers and 
variable speed drives) to respond to transactive 
signals for the provision of ancillary services. 

• Continue support of interoperability and 
conformance testing to promote standards 
acceptance by utilities. 

 

• Advance the understanding of the value of 
energy, reliability and resiliency as services 
under short, medium and long time scales to 
uncover new stability mechanisms and ensure 
long-run sustainable infrastructure. 
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Smart Grid Research and Development  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 1 

Increase in load factor (LF), reduction in duration of outages (SAIDI) on the distribution system, and reduction in outage time of critical loads 
on smart microgrids 

Target Demonstrate a smart microgrid at a military 
facility with no mission-impacting power 
interruption. 
 

Demonstrate a grid-connected microgrid 
equipped with an advanced control 
algorithm, to achieve enhanced 
distribution system restoration. 

Complete development of a prototype 
Microgrid Design Toolset that is used by one 
or more energy assurance planners in 
communities for microgrid design analysis. 

Result Microgrid system components are installed and 
operational at Joint Base Pearl Harbor-Hickam. 
Technical demonstration completed.  Data 
collection and analysis are ongoing.  Progress is 
on track to meet the milestone. 

Algorithm development is targeted for 
completion in FY 2013, on track toward a 
campus microgrid demonstration in  
FY 2014. 

The Toolset will aid microgrid planners and 
designers in quantitative analysis to meet 
individual community-defined objectives and 
constraints for cost, reliability, environmental 
emissions, and efficiency. 

Endpoint Target Achievement of a self-healing distribution grid, with coordinated microgrids, that allows for widespread integration of demand response, 
distributed generation, and plug-in electric vehicles by 2020 
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Cybersecurity for Energy Delivery Systems 
 
Overview 
The energy sector critical infrastructure has been subjected to a dramatic increase in focused cyber attacks in recent years.  
The sophistication and effectiveness of these intrusions marks the transition to an era of state actor level threats to the U.S. 
As the energy sector-specific agency (SSA), DOE has the mission and domain expertise to work with industry to mitigate the 
risk resulting from the cyber-physical coupling within the energy environment. The long history of DOE collaboration with 
industry has created relationships that are integral to activities that expand situational awareness and information sharing 
to reduce cyber risk. Reliable and resilient energy infrastructure is essential to the economy, health and safety, and to our 
national security. Cybersecurity for energy delivery systems has emerged as one of the Nation’s most vital grid 
modernization and infrastructure security issues. Innovative solutions designed to meet the unique requirements of high-
reliability energy delivery systems are urgently needed to ensure the success of grid modernization and transformation of 
the nation’s energy systems to meet future needs for economic growth. Effective solutions must be based on industry best 
practices, sound risk management processes, improved situational awareness and will require multi-disciplinary 
collaborations and shared expertise in power systems engineering, computer science and cybersecurity. 
 
As the energy SSA, the Department’s ongoing collaboration with vendors, utility owners and operators of the electricity and 
oil and natural gas sectors strengthen the cybersecurity of critical energy infrastructure against current and future threats.  
Presidential Policy Directive 21 -- Critical Infrastructure Security and Resilience, directs the SSAs to serve as a day-to-day 
Federal interface for the dynamic prioritization and coordination of sector-specific activities; carry out incident 
management responsibilities consistent with statutory authority and other appropriate policies, directives, or regulations; 
and provide, support, or facilitate technical assistance and consultations for that sector to identify vulnerabilities and help 
prevent or mitigate the effects of incidents, as appropriate. In meeting this requirement for the Department, OE’s 
Cybersecurity for Energy Delivery Systems (CEDS) is supporting cyber risk and incident management activities with the 
following key objectives in FY 2015:  

• Accelerating information sharing to enhance situational awareness; 

• Expanding implementation of the Cybersecurity Capability Maturity Models and Risk Management Process; 

• Exercising and refining the energy sector’s cyber incident response capabilities; and 

• Promoting energy sector cybersecurity workforce development. 

OE’s mission to modernize the electric grid cannot be achieved without the research, development and integration of 
secure energy delivery control systems. The FY 2015 request also supports research and development (R&D) to enhance the 
reliability and resiliency of the Nation’s energy infrastructure by reducing the risk of energy disruptions due to cyber 
attacks. 

The CEDS program structure aligns with the 2011 Roadmap for Energy Delivery Control Systems Cybersecurity which 
presents a strategic framework and advances the vision that resilient energy delivery control systems are designed, 
installed, operated and maintained to survive a cyber incident while sustaining critical functions.  The DOE-facilitated, 
energy sector-driven Roadmap strategic framework has five focus areas: 

• Build a culture of security 
• Assess and monitor risk 
• Develop and implement new protective measures to reduce risk 
• Manage incidents 
• Sustain security improvements 

The CEDS program maintains a research and development portfolio that includes long-term, mid-term and short-term 
research efforts that address the long-term, mid-term and short-term milestones presented in the energy sector’s 
Roadmap.  National Laboratories’ participation in CEDS projects ensures the critical skill sets remain current and sustain 
core capabilities ensuring that they can provide support to the energy sector in case of a cyber event. All CEDS research is 
expected to engage energy sector stakeholders from the earliest stages, and is expected to align with the Roadmap strategy 
to ensure that CEDS is working the “right problems.” This approach also enables the continuous transition of long-term 
innovative research from the national laboratories and academia into capabilities that the energy sector can put into 
practice to reduce cyber risk. The dynamic cyber threat landscape as well as continuous advances in energy delivery system 
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technologies and use of legacy devices in ways not previously envisioned, underscore the importance of this continuous 
transition that flexibly accommodates and provides mitigations for emergent threats and newly discovered vulnerabilities. 
 
Highlights of the FY 2015 Budget Request  
The FY 2015 request reflects the critical need to accelerate and expand efforts to strengthen the energy infrastructure 
against cyber threats.  Working closely with the Energy Sector and our government partners, the FY 2015 request includes a 
continued focus in the following areas:  

• Accelerating information sharing to enhance situational awareness.  In partnership with industry, OE is funding 
and implementing the Cybersecurity Risk Information Sharing Pilot (CRISP).  CRISP, a pilot application of DOE’s 
Office of the Chief Information Officer’s Cooperative Protection Program, is a collaborative effort with private 
electric sector partners to facilitate the timely sharing of threat information and the deployment of situational 
awareness tools to enhance the sector’s ability to identify threats and coordinate the protection of critical 
infrastructure.  

• Expanding implementation of the Cybersecurity Capability Maturity Models and Risk Management Process.  As 
part of a White House initiative led by DOE in 2012, the Department worked with the Department of Homeland 
Security, the National Institute of Standards and Technology, and industry to develop the Electricity Subsector 
Cybersecurity Capability Maturity Model (ES-C2M2) to encourage adoption of best practices and to inform 
cybersecurity investment decisions.  Similar to the ES-C2M2, the Risk Management Process (RMP) provides 
guidance to utilities and aids in the prioritization of gaps. The application of both the ES-C2M2 and RMP are 
designed to aid a utility in improving its cybersecurity posture at the organizational and process level. 

• Researching, developing and demonstrating cutting edge cybersecurity solutions in the Energy Sector.  Energy 
delivery control systems are uniquely designed and operated to control real-time physical processes that deliver 
continuous and reliable power to support national and economic security. Cybersecurity technologies that are 
developed to protect business IT computer systems and networks can inadvertently damage energy delivery 
control systems because these systems require cybersecurity solutions that meet unique performance 
requirements and operational needs. For example, energy delivery system communications must be fast as 
substations require time-critical responses of less than 4 milliseconds for protective relaying. In addition, they must 
have high availability; they cannot be patched or upgraded without extensive testing and validation, normally 
planned weeks or months in advance, to ensure that the change does not jeopardize power system operations. 

• Exercising and refining the Energy Sector’s cyber incident response capabilities.  The Department is leading the 
Energy Sector-Cybersecurity Incident Management Capability effort to build effective, timely, and coordinated 
cyber incident management capabilities for operations, information exchange, and technology in the energy 
sector.  In collaboration with Department of Homeland Security, Federal Energy Regulatory Commission (FERC), 
the Electricity Sector Information Sharing and Analysis Center, and industry, DOE is leveraging governmental and 
non-governmental resources to create a suite of deliverables, including blueprints, playbooks, and a five-year 
roadmap. 

• Promoting work force development to improve resiliency in the Energy Sector.  Communication and information 
technologies are taking an increasingly critical role in monitoring and controlling physical systems.  Cybersecurity is 
foundational to the success of any grid modernization efforts.  There is a clear need for individuals trained in 
cybersecurity for energy delivery systems.  Funding in FY 2015 would allow for the development of an exercise 
scenario library for cyber incident management based on different types of attack, e.g., purely cyber, cyber-
physical, insider, supply chain, and the development of a common body of knowledge for certifications and 
training. 

FY 2013 Key Accomplishments 
• A CEDS Funding Opportunity Announcement (FOA) was issued and 11 projects selected for award. These projects, 

aligned with technical priorities identified in the 2011 “Roadmap to Achieve Energy Delivery Systems 
Cybersecurity,” will bring expertise in power system engineering and computer science together to develop 
innovative cybersecurity solutions, culminating in demonstrations that will accelerate the transition of 
cybersecurity capabilities to the U.S. energy sector. 

• Secure Information Exchange Gateway (SIEGate) provides secure, flexible, real time and reliable information 
exchange for electric grid applications. It consolidates data exchange to reduce the external attack surface and 
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costs of maintaining multiple data exchange systems. In 2013 a pre-production application was successfully 
installed, became operational and successfully transferred large secure data streams between two major utilities.  

• Padlock is a cybersecurity gateway device that provides strong access controls, central collection of log data, 
enhanced serial and Ethernet data communication security and password management for field devices. The 
Padlock commercial release was accelerated to meet customer demand and is commercially available today. 

• exeGuard protects energy delivery computers from unexpected cyber activity, including attempts to inject 
malicious code or alter settings without proper authentication. In May 2013, the project team began commercial 
product field verification at a major utility.  

• Quantum key distribution, QKD, a secure method of exchanging cryptographic keys to encrypt and decrypt large 
amounts of electrical data over normal communication channels was successfully demonstrated in December 
2012. 

• Network Access Policy Tool (NetAPT) helps energy utilities map their control system communication paths, 
including for critical cyber assets, in minutes rather than days, and verifies that these paths conform to the utility's 
security policy. More than 20 copies of NetAPT, have been licensed and industry partners are now using NetAPT 
for vulnerability assessments and compliance audits. 

• Electricity Subsector Cybersecurity Capabilities Maturity Model (ES-C2M2): More than 230 organizations have 
requested the ES-C2M2, including over 100 utilities. The tool is provided free of charge, and DOE has been 
providing one-day facilitated evaluations for U.S. utilities.  In July 2013, OE initiated a process with industry 
partners to develop a Cybersecurity Capability Maturity Model for the oil and natural gas subsector. 

• The Cybersecurity Risk Information Sharing Pilot (CRISP) is a public-private collaboration with private electric sector 
partners to facilitate the timely sharing of unclassified and classified threat information and develop situational 
awareness tools to enhance the sector’s ability to identify, prioritize, and coordinate the protection of its critical 
infrastructure. Based on OE investments in technology developed at Pacific Northwest National Laboratory (PNNL) 
and Argonne National Laboratory (ANL), CRISP is attempting to provide the same technology and analysis 
capability to Electric Sector owners and operators. 

 
Other Information 
Roadmap to Achieve Energy Delivery Systems Cybersecurity, 2011: The Vision of the Roadmap is: By 2020, resilient energy 
delivery systems are designed, installed, operated, and maintained to survive a cyber incident while sustaining critical 
functions. 
http://energy.gov/sites/prod/files/Energy%20Delivery%20Systems%20Cybersecurity%20Roadmap_finalweb.pdf 
 
Electricity Subsector Cybersecurity Capability Maturity Model: The goal of this model is to support ongoing development 
and measurement of cybersecurity capabilities within the electricity subsector through the following four objectives – 
Strengthen cybersecurity capabilities in the electricity subsector; Enable utilities to effectively and consistently evaluate and 
benchmark cybersecurity capabilities; Share knowledge, best practices, and relevant references within the subsector as a 
means to improve cybersecurity capabilities; Enable utilities to prioritize actions and investments to improve cybersecurity. 
http://energy.gov/oe/services/cybersecurity/electricity-subsector-cybersecurity-capability-maturity-model 
 
Electricity Subsector Cybersecurity Risk Management Process Guideline: The RMP was written to enable organizations, 
regardless of size or organizational or governance structure, to apply effective and efficient risk management processes and 
tailor them to meet their organizational requirements. Implementation of the RMP will facilitate more informed decision 
making throughout an organization leading to more effective resource allocation, operational efficiencies, and the ability to 
mitigate and rapidly respond to cybersecurity risk. http://energy.gov/oe/services/cybersecurity/cybersecurity-risk-
management-process-rmp 
 
Executive Order 13636 -- Improving Critical Infrastructure Cybersecurity: 
http://www.whitehouse.gov/the-press-office/2013/02/12/executive-order-improving-critical-infrastructure-cybersecurity  
 
Presidential Policy Directive 21-- Critical Infrastructure Security and Resilience: 
http://www.whitehouse.gov/the-press-office/2013/02/12/presidential-policy-directive-critical-infrastructure-security-and-
resil 
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Cybersecurity for Energy Delivery Systems  
Funding ($K) 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Cybersecurity for Energy Delivery Systems 29,136 43,476 43,476 42,000 -1,476 
Total, Cybersecurity for Energy Delivery Systems 29,136 43,476 43,476 42,000 -1,476 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR: $811; STTR: $105 
• FY 2014 Request: SBIR: $1,028; STTR: $147 
• FY 2015 Request: SBIR: $870; STTR: $120 
 

 

1 Funding reflects the transfer of SBIR/STTR from Cybersecurity for Energy Delivery Systems to Science. 

Page 364



Cybersecurity for Energy Delivery Systems  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Cybersecurity for Energy Delivery Systems   
• Continue to enhance information sharing and 

situational awareness capabilities through CRISP 
development and initiate a framework for 
information exchange within and across regions 
and similar utilities (e.g., municipals, rural co-
operatives, investor owned utilities, transmission 
operators) 

• Develop the ES-C2M2 benchmark methodology;  
develop the Oil and Natural Gas-C2M2 pilot 
model; and expand the RMP guidelines 

• Develop implementation guidance for the energy 
sector on the NIST Cybersecurity Framework. 

• Issue a competitive research call for the National 
Laboratories to develop the next-generation 
cybersecurity capabilities in research areas 
aligned with the needs of the energy sector as 
articulated in the Roadmap strategy, such as 
tools and techniques that protect supply chain 
integrity for energy delivery control systems and 
components 

• Support additional awards for the development 
of secure, resilient Smart Grid architectures and 
components 

• Continue high risk/high payoff Frontier and Core 
research at the National labs, including research 
areas such as integrated risk analysis of threat, 
vulnerability and consequence; and development 
of tools using innovative mathematical- and 
physics-based algorithms to identify advanced 
persistent cyber threats in energy control 
systems 

• Provide the final year of support for the 
Trustworthy Cyber Infrastructure for the Power 

• Add 40 additional electric subsector entities to 
CRISP and 20 oil and gas subsector entities. 

• Issue a competitive solicitation for a C2M2 
benchmarking portal, based on findings in FY 
2014. 

• Provide the first annual report to the President 
on the adoption of the NIST Cybersecurity 
Framework. 

• Issue a competitive solicitation for an academic 
collaboration with expertise in power system 
engineering and the computer science of 
cybersecurity to innovate and transition to the 
energy sector cybersecurity capabilities that 
reduce the risk of power disruption resulting 
from a cyber incident.  

• Issue a competitive, solicitation for the energy 
sector to transition mid-term research and 
development projects into real world 
cybersecurity capabilities for the energy sector 
through industry led cost shared short term 
research and development. Examples include 
advanced capabilities to detect compromise of 
supply chain integrity for energy delivery system 
cyber assets; Identification of adversarial cyber 
activity that attempts to evade detection by 
exploiting allowed operation of power grid 
components; and ability to survive a cyber 
incident while sustaining critical energy delivery 
functions. 

• Continue high risk/high payoff Frontier and Core 
research at the National labs, including research 
areas such as analysis of the risk posed to the 
energy sector if energy delivery control systems 

The increased funding in FY 2015 reflects a strong 
commitment to enhancing cybersecurity across all 
energy sectors, including the expansion of CRISP and 
the cybersecurity capability maturity model.  This is 
offset by no funding provided for the enhancement 
of grid testing capabilities in FY 2015. 
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Grid (TCIPG) academic collaboration that brings 
expertise in power system engineering and the 
computer science of cybersecurity to the 
research and development of energy delivery 
systems that sustain critical functions even 
during a cyber event. 

• Participate in NERC’s GridEx 2013 
• Deploy Cybersecurity Capabilities addendum to 

the DOE-DoD Energy Security Catalog 
• Conduct DOE-facilitated Energy Sector 

Cybersecurity Incident Management Exercise 
• Complete Cybersecurity Incident Management 

Self-Assessment Tool 
• Implement the Congressionally directed activity 

“…to enhance existing full-scale electric grid 
testing capabilities to address integration of 
wireless technologies, power generation, and 
communications and control systems and their 
combined impact on the operation of critical 
infrastructure and cybersecurity.”     

were exploited by selected malware, and tailored 
trustworthy spaces that tailor cybersecurity 
protections to accommodate needs at different 
levels of the energy delivery system architecture. 

• Expand project to catalog the National Lab’s 
cybersecurity capabilities, to include incident 
response team capabilities, in a public facing, 
searchable database. 

• Automate the workflow process for all 
stakeholders and responders to ensure faster, 
coordinated incident management and 
compatibility with FEMA’s crisis management 
system. 

• Develop and fund Program Execution Plans 
with the National Labs to provide a fast, 
versatile, and capable cybersecurity emergency 
response in the energy sector. 

• Develop a prototype cybersecurity common 
operating picture for the energy sector. 
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Cybersecurity for Energy Delivery Systems  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Cybersecurity - Demonstrate new protective measures to reduce risks from cyber incidents. 

Target Demonstrate tool that designs-in enhanced 
communications security for 1 energy delivery 
field device  

Demonstrate tool that designs-in 
enhanced communications security for 1 
substation control system component  

Demonstrate tool that designs-in enhanced 
communications security between control 
centers 

Result Met   

Endpoint Target By 2020, resilient energy systems are designed, installed, operated and maintained to survive a cyber incident while sustaining critical 
functions. 
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Energy Storage 
 
Overview 
The Energy Storage program is designed to develop and demonstrate new and advanced energy storage technologies that 
will enhance the stability and reliability of a future electric grid that includes substantial dispatch of intermittent renewable 
energy resources such as wind and solar power generation. The OE Energy Storage program focuses on accelerating the 
development and deployment of grid-scale energy storage in the electric system. Increasing the affordable use of energy 
storage in the electric grid will enhance system reliability and resilience, enabling both greater adoption of renewable 
energy resources and more effective utilization of the existing electric system.    
 
The deployment of grid-scale energy storage projects throughout the country is accelerating. For example, the California 
Public Utility Commission has recently mandated installation of 1.3GW of energy storage to compensate for increasing 
renewable generation.  Microgrids involving storage are being installed by the military for energy surety and by states like 
New Jersey and Massachusetts for emergency preparedness. In addition, the Federal Energy Regulatory Commission (FERC) 
has mandated fair pricing for frequency regulation, which will double the value of energy storage facilities offering this 
service. Many of these projects are based on technology developed under the OE Energy Storage program.  However, 
storage technology still needs to make substantial improvements in safety, cycle life, energy density, and cost before 
becoming fully competitive. 
 
The program focus areas include:  

• Storage system research and development,  
• Demonstrations, test-bed evaluations and field trials, 
• Power management and distribution (e.g. voltage and frequency regulation), and 
• Analytic studies 

 
R&D activities focus on improving the economic competitiveness and technical performance of a suite of emerging energy 
storage technologies. Testing and field demonstration efforts are collaborative with manufacturers, states, and utilities to 
establish experience and confidence in safety, performance and reliability of storage technologies.  Analysis, including the 
development of analytic tools, serves to inform stakeholders and guide R&D investments. Together these efforts will 
accelerate implementation of emerging storage technologies to advance the modernization of the electrical utility grid. 
 
To maximize the benefits of energy storage, work must be done to address the following challenges: 

• Improving the cost/benefit ratio of energy storage through advancement in materials engineering and device 
architecture, leveraging progress in vehicular storage where appropriate; field validation of first-of-a-kind systems 
in life-like simulations in utility environments to optimize storage devices for diverse utility applications; 

• Modeling and analysis of storage systems to assess the use, costs and benefits of energy storage, identify 
institutional and policy barriers, and develop tools for utilities and users planning to introduce and use energy 
storage. 

 
In support of Office and Departmental goals, the Energy Storage program has teamed with industry and other DOE Offices 
to develop a strategic plan1 to address three overarching strategic goals:  

1. Energy storage should be a broadly deployable asset for enhancing renewable penetration – specifically to enable 
storage deployment at high levels of new renewable generation 

2. Energy storage should be available to industry and regulators as an effective option to resolve issues of grid 
resiliency and reliability. 

3. Energy storage should be a well-accepted contributor to realization of smart-grid benefits – specifically enabling 
confident deployment of electric transportation and optimal utilization of demand-side assets. 

 
Consistent with these strategic goals, four specific objectives are identified: 

• Cost competitive energy storage technology - Achievement of this goal requires attention to factors such as life-
cycle cost and performance (round-trip efficiency, energy density, cycle life, capacity fade, etc.) for energy storage 

1 The Department’s strategy document  Grid Energy Storage (December 2013) can be found at 
http://energy.gov/oe/downloads/grid-energy-storage-december-2013 
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technology as deployed. It is expected that early deployments will be in high value applications, but that long term 
success requires both cost reduction and the capacity to realize revenue for all grid services storage provides. 

• Validated reliability and safety - Validation of the safety, reliability, and performance of energy storage is essential 
for user confidence. 

• Equitable regulatory environment – Value propositions for grid storage depend on reducing institutional and 
regulatory hurdles to levels comparable with those of other grid resources. 

• Industry acceptance – Industry adoption requires that they have confidence storage will deploy as expected, and 
deliver as predicted and promised. 
 

Highlights of the FY 2015 Budget Request  
The FY 2015 request supports efforts to address critical challenges facing the development and deployment of grid energy 
storage technologies.  In collaboration with industry, states, and other federal agencies, the Energy Storage program will 
address challenges related to cost reduction, system engineering, performance improvement and validation, value 
recognition, and deployment confidence and acceptance. 
 
Storage system R&D, which has been successful in developing technology for reducing cost and improving performance, will 
turn its focus toward new electrochemical systems.  In particular, efforts will focus on new redox–flow batteries including 
organic, ionic, novel inorganic, and organic-inorganic hybrids which promise dramatic improvements in cost, energy density, 
and power density.  In addition, new metal, and metal ion solid-state batteries will be investigated.  Efforts on Li-ion 
batteries will focus on grid-specific attributes, particularly safer, longer lived, electrochemical formulations, and on the 
evaluation of grid-connected, 2nd-use automotive (former EV/PHEV) batteries. 
 
 Storage system failure and degradation has serious implications for safety and cycle life – an issue well recognized by the 
industry. In response, the Energy Storage program will characterize principal phenomena of storage failure and degradation 
and help to develop methods for improved system safety, reliability, and accelerated life cycle testing. 
 
Power conversion is a significant cost element of battery storage systems, and the program will sustain efforts to address 
design and performance challenges unique to grid-connected storage technologies. 
 
Widespread deployment of storage will not be possible without standardization and without extensive grid-scale testing in 
test-beds and field trials.  OE will therefore continue efforts to establish grid energy storage standards for performance, 
control interface, and grid interconnection, and to promulgate these standards internationally, to facilitate deployment of 
U.S. storage technologies domestically and abroad.  Collaborative test-bed and field trial evaluation of new storage 
technologies will be undertaken in collaboration with states, utilities, and storage providers, to elucidate storage benefits, 
integration challenges and opportunities, and build confidence regarding safety and performance of deployed technology. 
 
FY 2013 Key Accomplishments 

• Responding to key challenges for storage deployment, the cost effectiveness of energy storage technologies 
continued to improve significantly in FY 2013 through technology advances and outreach activities and 
accomplishments: 

• Designed and demonstrated 2kW/1kWhr vanadium redox flow battery operating at 2X greater current density 
resulting in 2x reduction of stack cost 

• Completed a National Stationary Grid Storage assessment evaluating the benefits of energy storage systems for 
balancing services and energy arbitrage and the potential to lower the cost of delivering electricity 

• Demonstrated 80% efficiency for 200 cycles at low (~100°C) temperature using novel Na-iodine battery chemistry 
• Published the updated Handbook on Energy Storage used by industry and government world wide 
• Conducted 4 extensive test-bed trials of utility scale storage devices facilitating subsequent vendor redesign for 

improved performance 
• Published the widely acclaimed Protocol for Uniformly Measuring and Expressing the Performance of Energy 

Storage Systems 
• Led development of the Department’s strategy document  Grid Energy Storage, issued in December 2013
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Energy Storage  
Funding ($K) 

 FY 2013 
Current2 

FY 2014 
Enacted 

FY 2014 
Current  

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Energy Storage  18,355 15,192 15,192 19,000 +3,808 
Total, Energy Storage  18,355 15,192 15,192 19,000 +3,808 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR: $511; STTR: $66 
• FY 2014 Request: SBIR: $425; STTR: $61 
• FY 2015 Request: SBIR: $551; STTR: $76 

 
 

2 Funding reflects the transfer of SBIR/STTR from Energy Storage to Science. 
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Energy Storage 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Energy Storage   
• Development of second generation redox flow 

battery designs and transfer to industry, initiate 
research on non-aqueous redox battery systems, 
and new Na-based inorganic and organic 
batteries. 

• Initial performance testing of 2nd-use Li-ion 
batteries retired from EV/PHEV for grid 
applications 

• Grid-scale, test-bed evaluation of industry 
supplied energy storage systems 

• Collaborative studies and field trials of energy 
storage with States, utilities, and developers to 
elucidate energy storage benefits and challenges 

• Monitor progress and performance of ARRA 
energy storage demonstration projects 

• Accelerated development of advanced redox flow 
and selected metal/metal-ion based batteries 

• Demonstration of 2nd use EV battery systems for 
grid application in a realistic field trial  

• Development of characterization methods and 
understanding of failure and degradation 
phenomena enabling improved design and 
accelerated aging tests 

• Grid-scale test beds and collaborative field trials 
with States, utilities and storage providers, to 
characterize storage benefits, grid integration 
issues, safety and performance. 

• Development of industry standards for testing 
and evaluation, and promulgation to 
international standards bodies 

• Sustained development of power conversion 
systems (primarily power electronics) specifically 
for grid energy storage applications 

 

Increase enables incorporation of new or expanded 
program elements focused on accelerating progress 
toward commercially sustainable deployment.  
Specifically: 

• Understanding degradation mechanisms to 
prevent premature failure of systems, 

• Development of utility/regulator-friendly 
design and analysis tools compatible with 
current approaches and especially for 
emergency response, and grid resilience 

• Expansion of standards beyond battery 
performance testing to include grid 
integration, control logic, safety, reliability 
and packaging 

• Expanded utilization of grid-scale test beds, 
and collaborative field trials with States, 
utilities and storage providers, to characterize 
storage benefits, grid integration issues, 
safety and performance. 
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Energy Storage 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Energy Storage - Lower the cost of grid-scale (>1 MW) energy storage technologies. 

Target 475 $/kWh for a 4 hour system 400 $/kWh for a 4 hour system 325$/kWh for a 4 hour system 

Result Met   

Endpoint Target By 2020 improve cost-benefit ratio of storage to compete with current peak generation resources and increase commercial use of grid scale 
storage to buffer renewable to 5%. 
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National Electricity Delivery 
 

Overview 
The National Electricity Delivery (NED) program helps states and regional and tribal entities to develop, refine, and improve 
their programs, policies, and laws related to electricity in order to facilitate the development and deployment of reliable 
and affordable electricity infrastructure, whether generation, transmission, distribution, or demand side electricity 
resources. NED also executes OE’s legal responsibilities for authorizing the export of electric energy and permitting the 
construction of transmission infrastructure across international borders; conducting a triennial national transmission 
congestion study; and helping better coordinate permitting of transmission on Federal lands – the last two in accordance 
with the Federal Power Act. 
 
The U.S. needs to continue to modernize its electric grid and transform its energy systems to meet major new challenges 
and opportunities that the electric power industry, and state policymakers that oversee it, face. Challenges include a 
changing electric generation mix, replacement of aging infrastructure (transmission, distribution, and generation), updated 
communication networks (e.g., analog to digital), and accommodating new end-use technologies that all must be balanced 
against the need for cost control, physical and cyber security, improved (or sustained) reliability and resiliency, and 
flexibility to deal with market uncertainties and a changing climate. On the other hand, cheaper information technologies 
that can allow greater ability for grid operators to see and control the grid and the shale gas revolution both provide 
increased opportunities. State, regional, and tribal entities may have limited in-house capabilities to consider the effects of 
these rapidly evolving policies and challenges. Upon request, NED provides technical and policy expertise to states, regions, 
and tribal entities on a wide variety of today’s and the future’s electricity-related issues including: 

• Integrating new technologies (e.g., variable generation, smart grid/demand response, distributed generation) into 
electric utility planning and operations and its regulation; 

• Effects of cheaper natural gas from increasing shale gas production on utility resource planning and operations; 
• Better understanding of complex interdependencies (e.g., gas/electric, energy/water) germane to electric utility 

planning and operations and its regulation; 
• Implementation of state renewable and energy efficiency mandates (portfolio and standards); 
• New approaches to transmission planning; 
• Implications for regulation from evolving utility business models; 
• Management of risk by state electricity regulators and other state officials (e.g., electricity policy uncertainty, 

changing markets, extreme weather); 
• The future of baseload coal and nuclear generation; and 
• The potential effect of Environmental Protection Agency regulations on system reliability. 

 
The NED program carries out a range of activities that include: 

• Provision of technical assistance and tools on electricity policies to states, regions, and tribes; 
• Coordination with other DOE offices, including the Indian Energy Policy and Programs, Energy Efficiency and 

Renewable Energy, Fossil Energy, the Office of International Affairs, and the Office of Energy Policy and Systems 
Analysis, as well as relevant Federal agencies; 

• Conduct of the triennial National Transmission Congestion Study (next study scheduled to begin late 2014); 
• Conduct of environmental and technical analyses needed for Federal authorization of transmission projects that 

cross the Canadian and Mexican borders; 
• Coordination of Federal permitting by other agencies of new transmission that involves Federal lands, as required 

by section 216(h) of the Federal Power Act; 
• Contributions to ongoing dialogues on key issues at state, regional, and interconnection levels; 
• Engagement with stakeholders through public meetings, regional discussions, and interactions with national 

organizations; 
• Design and conduct of training programs needed to develop necessary skills for state officials involved with 

electricity; and 
• Evaluation of applications under Section 1222 of the Energy Policy Act of 2005, which authorizes DOE to participate 

in third-party-financed transmission projects within the Western Area Power Administration (WAPA) and the 
Southwestern Power Administration (SWPA) regions. 

 
 

Page 375



Highlights of the FY 2015 Budget Request  
Helping State and Regions Improve Their Electricity-Related Laws, Regulations and Policies 
The FY 2015 request continues support for the provision of policy expertise and technical assistance, upon request, to state 
public utility commissions, state legislatures, regional state associations, Governors’ offices, and tribes on the development 
and implementation of the electricity-related laws, regulations, and policies over which they, not the Federal government, 
have jurisdiction. Despite their jurisdiction, these officials can find themselves without adequate resources (such as trained 
and knowledgeable staff or funds to hire specialized experts) to address electricity-related issues of national importance.  
Thus it is in the national interest to provide targeted assistance on key topics. 
 
Performance-Based Regulation 
If trends in many parts of the U.S. for low growth in electricity sales continue, due to low economic growth together with 
continued penetration of energy efficiency and distributed energy technologies, utility revenues will erode as long as those 
revenues are strongly linked to consumers’ kWh consumption.  However, the need for new infrastructure investment by 
utilities is increasing, and this, in combination with low growth in utility sales will be very challenging for states and utilities.  
NED will assist by providing knowledgeable assistance to the states in particular in this area.  
 
Efficiencies to the Federal Role in Electricity Transmission 
The FY 2015 request continues NED’s efforts to facilitate construction and operation of existing and new transmission. 
These efforts, reflected in Federal law, include drawing attention to areas of the country that need to address transmission 
congestion through a tri-annual congestion study; improving coordination of permit applications for transmission lines by 
multiple Federal agencies that involves Federal land under the agencies’ control; or permitting of new trans-border 
transmission lines with Canada or Mexico. 
 
Integrated Interagency Pre-application Process for Improved Federal Agency Transmission Permitting 
The FY 2015 request continues to support the efforts of the Department to coordinate permitting of transmission 
infrastructure pursuant to section 216(h) of the Federal Power Act, which requires DOE to coordinate Federal permitting for 
new transmission projects involving Federal lands. In addition, the FY 2015 request supports the Department's efforts in 
implementing an Integrated, Interagency Pre-Application (IIP) process for transmission projects requiring multiple federal 
authorizations as required by a June 7, 2013 Presidential Memorandum. The IIP would be implemented in regulations for 
revised Federal permitting of transmission infrastructure. The successful implementation of the IIP would lead to better 
coordination among project proponents and Federal agencies prior to submitting formal applications. This would lead to 
better applications and more efficient Federal permitting timelines.  NED also will support the continued development of a 
transmission toolkit, which would provide valuable information to both project proponents and Federal agencies engaged 
in transmission permitting. 

FY 2013 Key Accomplishments 
FY 2013 the National Electricity Delivery program accomplishments include: 

• Revamped the process for developing the 2012 National Electric Transmission Congestion Study and prepared the 
draft Study. The draft was distributed to states and regional reliability entities for comment in February 2014. 

• Developed for the western states, at their request, a framing analysis of the emerging issue of possible challenges 
to electric utility business models from high levels of customer-owned (solar and natural gas) generation and 
related business challenges. This analysis was subsequently presented at a national meeting of state utility 
commissions. 

• Provided technical assistance on a wide range of electricity policies, upon request, to approximately 40 public 
utility commissions and other Federal state and regional entities. 

• Processed three new electricity Export Authorizations (EAs), and eight EA renewals. 
• Supported analysis by Eastern Interconnection Planning Collaborative (EIPC) of three 20-year transmission build-

out scenarios, and development and release of RFP by EIPC on managing interdependent electricity and natural 
gas infrastructures.   

• Supported development of a GIS-based Energy Zone Mapping Tool for use by Eastern states and others to analyze 
options for shaping deployment of all types of clean energy generation and demand side resources, as well as 
corridors for transmission and pipelines.   Similarly, supported development of state-level wildlife and cultural 
asset tools for use in each Western state, so as to better inform infrastructure siting. 
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National Electricity Delivery 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

National Electricity Delivery 6,626 5,997 5,997 7,000 +1,003 
Total, National Electricity Delivery 6,626 5,997 5,997 7,000 +1,003 
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National Electricity Delivery 
Activities and Explanation of Changes 

 
 

 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
National Electricity Delivery   
• Structure the 216(h), Presidential Permit and 

Section 1222 programs in a consistent manner to 
leverage office resources and provide potential 
applicants with familiar concepts across each 
program.  

• Continue preparation of the Environmental 
Impact Statements for two cross-border permit 
applications: Champlain Hudson Power Express 
Transmission Line Project and Northern Pass 
Transmission Line. 

• Provide technical assistance on electricity 
policies, upon request, to public utility com-
missions, tribes, and other Federal, state and 
regional entities.  

• Continue coordinating and reviewing draft 
revisions of regulations for Presidential Permits 
and Export Authorizations. 

• Coordinate comments from Request for 
Information and draft revisions of regulations for 
better coordination of Federal permitting of 
transmission infrastructure pursuant to section 
216(h) of the Federal Power Act. 

• Expand suite of tools for grid scenario discussions 
at the federal, state and local levels. 

• Initiate the 2015 National Transmission 
Congestion Study.  

• Provide technical assistance on electricity 
policies, upon request, to public utility com-
missions, tribes, and other Federal, state and 
regional entities.  

• Conduct studies related to Performance Based 
Regulation (by state) and grid planning in the 
Eastern Interconnection 

• Implement Integrated Interagency Pre-
application process to improve Federal 
permitting of transmission infrastructure 
pursuant to section 216(h) of the Federal Power 
Act. 

• The increase supports focused technical 
assistance to states and regional entities in the 
area of Performance-Based Regulations, support 
Eastern Interconnection planning process, and 
implementing Integrated Interagency Pre-
application process for permitting of transmission 
projects involving Federal lands. 
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National Electricity Delivery  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

National Electricity Delivery - Number of states to which the program provides, upon request, assistance in designing and implementing 
electricity policies, statutes and regulations. 

Target 35 states/tribes assisted 40 states/tribes assisted 40 states/tribes assisted 

Result Met   

Endpoint Target Increased access to reliable, affordable and sustainable energy sources. 
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Infrastructure Security and Energy Restoration 
 
Overview 
The Infrastructure Security and Energy Restoration (ISER) program leads national efforts, in cooperation with public and 
private sector stakeholders (including asset owners and operators), to enhance the reliability, survivability, and resiliency of 
the U.S. energy infrastructure (electricity, petroleum, natural gas), while also improving national energy security by 
addressing energy infrastructure interdependencies based on risk and consequences.   
 
While ISER’s primary responsibility is to secure the U.S. energy infrastructure against all hazards, reduce the impact of 
disruptive events, and assist industry in quickly restoring energy, it also develops tools and applies new technologies to 
enhance its capabilities.  In addition, our efforts with State and local governments, responding to and recovering from 
energy disruptions, ensure seamless collaboration at all levels. In an effort to maximize its capabilities within an efficient 
framework, ISER aligns all of its activities under the following focus areas: 

• Executing effective emergency preparedness, response, and restoration operations; 
• Providing reliable energy infrastructure tactical analysis and situational awareness to all stakeholders; 
• Encouraging a risk-based approach to energy system assurance; 
 

ISER uses its years of experience and partnerships to identify potential technical solutions and suppliers of required 
technology, and drive the innovation and introduction of new science and technology into the energy sector.  ISER 
contributes to U.S. energy security by connecting science, discovery, and innovation with immediate applications, while, at 
the same time, meeting its long-term responsibilities to secure the U.S. energy supply by addressing topics like High Impact 
Low Frequency (HILF) events. ISER also uses its operational expertise and partnerships to identify opportunities for 
potential technical solutions by facilitating the seamless integration of advanced technologies developed by OE’s Energy 
Infrastructure Modeling & Simulation Division into an operational framework. 
 
Upon request, ISER also provides technical assistance to international partners (in collaboration with U.S. Department of 
State) to analyze and secure energy assets. It conducts initial engineering assessments to provide expert advice to key 
energy producing allies on securing their critical infrastructure, with any further assistance provided on a cost reimbursable 
basis. 
 
Highlights of the FY 2015 Budget Request  
The increase in the FY 2015 request supports planned expansion of the Operational Energy and Resilience initiative, begun 
in FY 2014, with the continuation in the development of real-time visualization capability and situational awareness 
reporting.   The additional funding will also support the construction of the Energy Resilience and Operations Center (E-
ROC) at DOE’s Washington D.C. Headquarters. In FY 2015, the E-ROC will be constructed to serve as an operations center 
where DOE can continually monitor energy system status, conduct exercises, and facilitate communication with sector 
stakeholders. The E-ROC will be further enhanced through the integration of the advanced modeling and visualization 
capabilities begun in FY 2014 and continued in FY 2015.  It will incorporate energy system interdependencies to assess 
vulnerabilities to natural and man-made hazards in real-time. It will also support enhancement of situational awareness 
reporting of the critical energy infrastructure and key resources, including the operational status of the system, and the 
supply and delivery of energy and fuels, including electricity, oil, natural gas, coal, and other types of fuels to Federal 
decision makers, states, and local government officials. 
 
The funding increase in FY 2015 for the ISER program will also support a total of seventeen Federal personnel, of which ten 
will be based permanently one each at each Federal Emergency Management Agency (FEMA) Regional Office and will focus 
on working closely with stakeholders to develop and implement regionally tailored, energy resilience approaches for facility 
owners and states (including territories and tribal) to mitigate, prepare, prevent, respond and recover from major disasters 
and threats (including weather, man-made and climate change) that impact energy infrastructure. They will also provide 
technical expertise to strengthen the physical security of the nation’s critical energy infrastructure while also serving in the 
National Incident Management Assistance Team (I-MAT) during an emergency, as required. The personnel will provide real-
time monitoring, analytics, and information sharing in support of the E-ROC. To further strengthen ISER’s ability to enhance 
the security of the U.S. energy infrastructure, the FY 2015 increase supports the development of advanced mitigation 
solutions for hardening infrastructure against all hazards; natural and man-made. The primary focus will be on those 
hazards posing the greatest risk to the Nation’s energy infrastructure, including high-impact and low-frequency (HILF) 
events such as Geomagnetic Disturbance (GMD) and more frequent physical threats such as devastating weather events.  
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These will support validation analysis designed to identify appropriate mitigation and protection solutions; analyze effective 
and efficient ways of testing and implementation; and in the area of GMD where some analysis has already been 
performed, it will include the installation of variometers at sites specifically targeted to geomagnetically induced current 
analysis and monitoring and to the development of an improved US-wide ground conductivity map. 
 
FY 2013 Key Accomplishments 

• Responded to three energy emergency events in FY 2013 including Superstorm Sandy, where nearly 9 million 
outages across 21 states were reported. ISER provided situational awareness of energy impacts, assisted with 
power restoration, and addressed fuel shortages, while still continuing to support state and local governments as 
they work to rebuild stronger, safer, and more resilient communities. 

• DOE led engagement through both Oil and Natural Gas and Electricity Coordinating Councils, broadly representing 
the sectors; participation on the Electricity Sector was escalated to the CEO-level after several meetings with 
industry officials. 

• Established an Energy Response Team comprised of multiple DOE offices, key interagency stakeholders and private 
industry representing electricity, oil and natural gas to assist in situational awareness during future events. 

• Trained 100% of Regional Coordinators and over 50% of Voluntary Responders on regional energy infrastructure; 
tested training by participating in National Level Exercise 2013. 

• Completed a study and developed strategy with the Electric Power Research Institute that led to the deployment 
of additional geomagnetically-induced sensors. Sensors will provide data needed to better mitigate geomagnetic 
disturbance (GMD) events. Study resulted in an increase of 280% of installed sensors, now covering all 3 
interconnects.    

• Began development of the all-hazards threat centralized reporting system, which will have the ability to provide 
real-time information back to the energy infrastructure community. 

• Expanded OE’s EAGLE-I user base with 376 accounts for users from DOE and 20 other federal agencies. Currently 
active in 14 Operation Centers.  

• Represented DOE during the creation, negotiation, and implementation of two presidential directives and an 
executive order, including 12 interagency policy documents and the NIPP 2013 Partnering for Critical Infrastructure 
Security and Resilience. 

Additional Information: 
• Presidential Policy Directive (PPD) – 8 National Preparedness –

http://www.dhs.gov/xabout/laws/gc_1215444247124.shtm  

• Presidential Policy Directive (PPD) – 21 Critical Infrastructure Security and Resilience – 
http://www.whitehouse.gov/the-press-office/2013/02/12/presidential-policy-directive-critical-infrastructure-
security-and-resil 

• Department of Homeland Security, National Infrastructure Protection Plan – http://www.dhs.gov/nipp  
• National Mitigation Framework – http://www.fema.gov/media-library-data/20130726-1914-25045-

9956/final_national_mitigation_framework_20130501.pdf 
• National Response Framework – http://www.fema.gov/pdf/emergency/nrf/nrf-core.pdf  
• National Disaster Recovery Framework – http://www.fema.gov/pdf/recoveryframework/ndrf.pdf  
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Infrastructure Security and Energy Restoration 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Infrastructure Security and Energy Restoration      
Infrastructure Security and Energy Restoration 6,149 5,997 5,997 8,000 +2,003 
Operational Energy and Resilience1 0 1,999 1,999 14,600 +12,601 

Total, Infrastructure Security and Energy Restoration 6,149 7,996 7,996 22,600 +14,604 
 

1Operational Energy and Resilience subprogram includes 17 FTEs. 
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Infrastructure Security and Energy Restoration 
 
Description 
ISER approaches its responsibilities through the following major focus areas: 
 
Emergency Preparedness, Response, and Restoration 

• Influences national policy to better prepare for emergencies and improves mobilization of response teams, made 
up of Regional Coordinators and Voluntary Responders, to ensure rapid and coordinated response with federal 
partners, affected states, and energy sector leaders.  

• Defines prevention, protection, mitigation, response and recovery options for newly identified and evolving 
threats.   

• Conducts national and regional-level exercises, workshops and forums to enhance information sharing with 
federal, state and industry partners in support of national preparedness mission areas (prevention, protection, 
mitigation, response and recovery).  

• Works closely with energy partners to enhance system preparedness, plan, and conduct exercises, understand 
supply chain issues, and identify and implement mitigation solutions and lessons learned across the energy system 

• Provides the Secretary of Energy with situation awareness of the critical energy infrastructure and key resources, 
including the operational status of the system, the supply and delivery of energy and fuels, including electricity, oil, 
natural gas, coal, and other types of fuels, as well as near-term threat information provided by the US intelligence 
community. 

Tactical Analysis and Situational Awareness 

• Provides information to the public on the status of energy infrastructure, and briefs senior government officials, 
the White House and Congress. 

• Publishes analytic reports on issues of concern impacting the energy sector, for example, ISER’s leadership of a 
joint public-private effort to determine the impact of GMD on the North American power grid. ISER provides 
Federal leadership and technical guidance. 

• Maintains energy system data sets to support impact projection prior to events; improve awareness of actual 
system impacts to support response operations; and facilitate the assessments of system conditions and influences 
in post-event forensics. 

Energy Assurance 

• Monitors and facilitates the exchange of actionable information with industry partners on new and evolving 
threats, vulnerabilities, and mitigation options. These exchanges are vital to the economy and public safety, and 
key stakeholders have come to rely upon them.   

• Manages and Coordinates the Department’s activities under the 2010 DOE-DOD Energy Security Memorandum of 
Understanding (MOU). The MOU has led to several high-profile collaborations between the Departments that 
enhance national energy security and provide Federal leadership in transforming the US energy system. 

 
Upon request, ISER also provides technical assistance to international partners (in collaboration with Department of State) 
to analyze and secure energy assets. It conducts initial engineering assessments to provide expert advice to key energy 
producing allies on securing their critical infrastructure, with any further assistance provided on a cost reimbursable basis. 
 
 

Page 384



 
Infrastructure Security and Energy Restoration 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Infrastructure Security and Energy Restoration   
• Train 100% of Regional Coordinators and 70% of 

Voluntary Responders on regional energy 
infrastructure; test training by participating in 
National Level Exercise 2014 

• Continue to develop and implement sensor 
technologies and other procedural 
enhancements to address GMD and the potential 
impact on grid resiliency through the information 
sharing/visualization portal for the GIC nodes 
deployed for the SUNBURST program. 

• Re-design the Energy Sector Coordinating 
Councils to improve information sharing between 
DOE and the private sector. 

• Facilitate the necessary actions to bring together 
key oil and natural gas stakeholders for the 
establishment of an ISAC-like structure for 
information sharing and dissemination. 

• Continue implementation process for the 
Executive Order, “Improving Critical 
Infrastructure Cybersecurity” and “Critical 
Infrastructure Security and Resilience“ 
Presidential Policy Directive (PPD-21). 

• Train 100% of Regional Coordinators and 80% of 
Voluntary Responders on regional energy 
infrastructure.  

• Facilitate the necessary actions to bring together 
key oil and natural gas stakeholders for the 
establishment of an ISAC-like structure for 
information sharing and dissemination. 

• Validate analysis of the geoelectric field and GIC 
calculations through study of a few historically 
large, well-observed geomagnetic storms and 
comparison with storm-time GIC measurements, 
followed by detailed validation for 5-10 locations. 

• Install variometers at sites specifically targeted to 
GIC analysis and monitoring. 

• Develop improved US-wide ground conductivity 
map, including comparisons of the effectiveness 
of using 3-dimensional models at coastal 
boundaries. 

• Develop technical specs for security systems for 
high valued, critical energy infrastructure sites 

• Continue implementation of National. 
Preparedness and Critical Infrastructure Security 
and Resilience mandates and the coordination of 
other national energy preparedness policies. 

 
 

• The increase supports the development of 
advanced mitigation solutions for hardening 
infrastructure from threats such as GMD and 
physical threats including validation analysis of 
the geoelectric field and GIC calculations 
including detailed validation for 5-10 locations; 
installation of variometers at sites specifically 
targeted to GIC analysis and monitoring; 
development of improved US-wide ground 
conductivity map; and the development of 
technical specifications for security systems for 
high valued, critical energy  infrastructure sites 
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Infrastructure Security and Energy Restoration 
Operational Energy and Resilience 

 
Description 
The Department is not fully equipped to respond to new challenges caused by stronger, more destructive storms like 
Hurricane Sandy; more man made events; potential accidents as a result of aging infrastructure or human error; and 
potential high-impact low-frequency (HILF) threats to the energy infrastructure such as geomagnetic disturbance (GMD) 
storms or a catastrophic earthquake. FY 2014 laid the foundation to develop an enhanced capability to enable the 
Department to better protect against and mitigate these threats and hazards, with the ultimate goal of quicker recovery by 
industry and the communities they serve.  The new Operational Energy and Resilience (OER) sub-program, in conjunction 
with the continued ISER subprogram, is set up to meet these challenges.  

FY 2015 will fund the construction of the Energy Resilience and Operations Center (E-ROC). The E-ROC within the 
Department of Energy’s Washington, D.C. headquarters will be a steady-state operations center, where the Department 
monitors, receives and analyzes real-time threat and energy sector status and coordinates and shares this information with 
all Energy Sector stakeholders. During emergencies, the E-ROC will serve as the collaboration hub between the Department 
of Energy, other Federal Agencies and Energy Sector partners, including critical infrastructure owners and operators, and 
will be responsible for status and information sharing between DOE and other emergency operation centers (Federal and 
State). Such information sharing and operational collaboration requires a dedicated space that can host multiple partners 
external to the Department. A state-of-the-art "knowledge wall" (screen) in the E-ROC is capable of receiving multiple and 
disparate near real-time data feeds, simultaneously visualizing and overlaying over the impacted area, so that decision 
makers can appropriately respond. FY 2014 OER funds were used to begin to identify, validate, and integrate existing model 
capabilities that would be integrated into the knowledge wall in FY 2015.  In addition, the OER subprogram brings federal 
staff to provide analytical/logistic support for the E-ROC. They will be fulfilling the Department’s real-time monitoring, 
analysis, modeling, and information sharing demands.  During emergencies, the analysts will provide analytical and 
reporting requirements necessary for decision makers across the Energy Sector, the inter-agency, and the White House. 

The OER subprogram also brings DOE federal staff to coordinate and implement regionally-tailored preparedness and 
resilience solutions to minimize the impacts from the diverse threats (weather, man-made, aging infrastructure, climate 
change) on critical energy infrastructure. They will identify and coordinate  energy resilience mitigation solutions for facility 
owners, states (including territories and tribes), and local communities to better mitigate, prepare, prevent, respond and 
recover from major threats  and disasters that impact energy infrastructure.  They will also provide rapid identification of 
technical solutions, as appropriate, lead the innovation and introduction of new science and technology to the Energy 
Sector and will provide risk management support to strengthen the security and response to critical energy infrastructure.  
During emergencies, they will serve as the DOE representative on the field to coordinate with ESF-12 personnel and engage 
all key regional stakeholders.  They will also serve in the National I-MAT Team, as required.  
 
ISER’s mission, strategic goals, and activities support the Department of Energy Organization Act (Public Law 95-91 – Aug. 4, 
1977) and the Department’s objective to “Modernize the Electric Grid” and U.S. National Security Strategy’s top security 
objective: “Strengthen Security and Resilience at Home”. 

• Faster restoration and recovery of energy infrastructure systems. 
• Better coordination between DOE and the Energy Sector partners, including critical infrastructure owners and 

operators during emergencies. 
• Regionally tailored approach to protection and mitigation programs and energy resiliency policies.  
• Increased availability of information through real-time situational awareness between DOE and other emergency 

operation centers (Federal and State). 
• Enhance the protection of energy resources and mitigate impacts of disasters and malevolent acts.
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Operational Energy and Resilience 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Operational Energy and Resilience   
• Expand existing capabilities and begin to identify 

and integrate new data elements to: 
o Enhance situational awareness reporting of 

the critical energy infrastructure and key 
resources, including the operational status 
of the system, the supply and delivery of 
energy, such as electricity, oil, natural gas, 
coal, and other types of energy to Federal 
decision makers, states, and local 
government officials 

o Develop near, real-time visualization 
capabilities which incorporate energy 
system interdependencies to assess 
vulnerabilities to natural and man-made 
hazards and enable impact analysis.  

 
• Stabilize existing situational awareness tool and 

begin upgrades and migration to a platform 
that will provide broader access to Federal and 
State emergency responders and other 
credentialed users. 

 

• Construct and initially stand up the E-ROC, to 
include knowledge wall, expanded modeling, and 
situation awareness capability.  

• Recruit 7 Federal staff to provide analytic/logistic 
support in the standup and build out of the E-
ROC and real-time monitoring, and information 
coordination across the Energy Sector. 

• Recruit 10 Federal staff permanently based, one 
each at each FEMA Regional Office  to provide 
regional energy expertise and coordinate and 
support preparedness, resiliency, and response 
efforts including: 
o Laying the groundwork for a pro-active, 

infrastructure hardening and resiliency effort 
through direct engagement with industry and 
states 

o Providing mitigation solutions through 
enhanced awareness of infrastructure 
interdependencies and supply chain that 
impact energy assurance through a regional 
risk assessment  focused on threats and gaps  

o Conducting a series of regional energy 
assurance training workshops using the state 
Energy Assurance Plans to assess state and 
local governments’ response to energy events 
including fuel resiliency 

o Providing risk management support to 
strengthen the security and response to 
critical energy infrastructure 

o Serving on the National I-MAT teams during 
an emergency, as required 

• The increase supports the building and continued 
enhancement of operational capability of the 
OER. 

• $4.5M will support 17 FTEs. These FTEs are not 
funded through Program Direction as they are an 
essential component of fully standing up the OER 
subprogram.  
o Ten are energy advisors located one each, at 

each FEMA Regional Office to more effectively 
work resilience efforts with state and local 
governments, private sector partners and 
other Federal stakeholders and;  

o Seven are analysts that provide real-time 
monitoring, modeling and analysis required to 
support E-ROC.  
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Infrastructure Security and Energy Restoration  
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Infrastructure Security and Energy Restoration - Improve awareness of near real-time monitoring situational awareness tool, across the 
Federal Government ensuring that this tool is available to interagency partners for use in their operations centers and other appropriate 
situations. 
 

Target 10% situational awareness capability availability 20% situational awareness capability 
availability 

40 % situational awareness capability 
availability 

Result Met   

Endpoint Target Maintain the availability to near-real time energy situational awareness tools to interagency partners at greater than 90%. 
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Program Direction 
 
Overview 
Program Direction provides for the costs associated with the federal workforce, including salaries, benefits, travel, training, 
building occupancy, IT services, and other related expenses. It also provides for the costs associated with contractor 
services that, under the direction of the federal workforce, support OE’s mission.  

Salaries and Benefits support 112 FTEs that provide executive management, programmatic oversight, and analysis for the 
effective implementation of the OE program. Of these, 83 FTEs are planned for Headquarters and 29 FTEs are planned at 
the National Energy Technology Laboratory (NETL). While OE funds 29 FTEs at NETL within its budget, the FTEs are 
considered Fossil Energy employees. Program direction does not support the salaries and benefits of the 17 FTEs in the 
Operational Energy Resilience subprogram of ISER, nor are they counted in the 112 total. 

Travel includes transportation, subsistence, and incidental expenses that allow OE to effectively manage research and 
development programs and projects in the field; to provide the Department’s electricity-related outreach to regional, 
states, and tribes with regard to planning needs and issues, policies, siting protocols and new energy facilities through NED; 
and to assist the Department of Homeland Security, the Department of State and local governments, and the private sector 
to help protect against and recover from disruptions in the energy infrastructure through ISER. 

Support Services includes contractor support directed by the federal staff to perform administrative tasks and provide 
analysis to management. These efforts include issue-oriented support on science, engineering, environment, and 
economics that benefit strategic planning; technology and market analysis to improve strategic and annual goals; 
development of management tools and analyses to improve overall Office efficiency; assistance with communications and 
outreach to enhance OE’s external communication and responsiveness to public needs; development of program-specific 
information tools that consolidate corporate knowledge, performance tracking and inventory data, improve accessibility to 
this information, and facilitate its use by the entire staff; and also may include support for post-doctoral fellows (e.g. AAAS 
fellows) and Intergovernmental Personnel Act (IPA) assignments. 

Other Related Expenses includes corporate IT support and working capital expense, such as rent, supplies, copying, 
graphics, mail, printing, and telephones.  It also includes equipment upgrades and replacements, commercial credit card 
purchases using the simplified acquisition procedures to the maximum extent possible, and other needs. 
 
Highlights of the FY 2015 Budget Request 
The funding request for Program Direction provides for implementation and oversight of the range of program activities in 
support of OE’s critical mission. 
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Program Direction 
Funding ($K) 

 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Program Direction Summary 
Washington Headquarters      
 Salaries and Benefits 12,727 12,871 12,871 13,330 459 
 Travel 669 650 650 680 30 
 Support Services 3,111 2,906 2,906 3,390 484 
 Other Related Expenses 3,089 4,241 4,241 4,630 389 
Total, Washington Headquarters 19,596 20,668 20,668 22,030 1,362 
       
National Energy Technology Laboratory      
 Salaries and Benefits 5,991 5,890 5,890 5,700 -190 
 Travel 222 300 300 350 50 
 Support Services 981 500 500 570 70 
 Other Related Expenses 385 248 248 350 102 
Total, National Energy Technology Laboratory 7,579 6,938 6,938 6,970 32 
       
Total Program Direction      
 Salaries and Benefits 18,718 18,761 18,761 19,030 269 
 Travel 891 950 950 1,030 80 
 Support Services 4,092 3,406 3,406 3,960 554 
 Other Related Expenses 3,474 4,489 4,489 4,980 491 
Total, Program Direction 27,175 27,606 27,606 29,000 2,985 
Federal FTEs1 80(32) 80(31) 80(31) 83(29) 3(-2) 
      

Support Services and Other Related Expenses 
Support Services      
 Technical Support 1,702 1,317 1,317 1485 168 
 Total, Technical Support 1,702 1,317 1,317 1,485 168 
       
 Management Support 2,390 2,089 2,089 2,475 386 
 Total Management Support 2,390 2,089 2,089 2,475 386 
Total, Support Services 4,092 3,406 3,406 3,960 554 
      

1 The FTEs reported at NETL are displayed in parenthesis because they are Office of Fossil Energy employees who are funded by OE. 
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FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Other Related Expenses      
Other Support Services 749 855 855 1,150 295 
DOE/CO 650 500 500 600 100 
WCF 2,075 3,134 3,134 3,230 96 

Total, Other Related Expenses 3,089 4,489 4,489 4,980 491 
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Program Direction 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Salaries and Benefits   

Salaries and Benefits support 111 FTEs at HQ and NETL that 
provide executive management, programmatic oversight, and 
analysis for the effective implementation of the OE program.   

Salaries and Benefits support 112 FTEs at HQ and NETL that 
provide executive management, programmatic oversight, and 
analysis for the effective implementation of the OE program.   

Increase reflects 1 new FTEs 
to support new and expanded 
initiatives, pay raises, step 
increases, and promotions at 
HQ and NETL. 

Travel   

Travel includes transportation, subsistence, and incidental 
expenses that allow OE to effectively facilitate its mission. 
 

Travel includes transportation, subsistence, and incidental 
expenses that allow OE to effectively facilitate its mission. 
 

The increase for travel 
supports OE’s mission work, 
including expanded resiliency 
efforts. 

Support Services   

Support Services includes contractor support directed by the 
federal staff to perform administrative tasks and provide analysis 
to management.  Support Services may include support for post-
doctoral fellows and Intergovernmental Personnel Act (IPA) 
assignments. 
 

Support Services includes contractor support directed by the 
federal staff to perform administrative tasks and provide analysis 
to management.  Support Services may include support for post-
doctoral fellows and Intergovernmental Personnel Act (IPA) 
assignments. 
 

The increase in supports 
services is due to routine 
escalation of management 
and technical support. 

Other Related Expenses   

Other Related Expenses includes corporate IT support and 
working capital expense, such as rent, supplies, copying, graphics, 
mail, printing, and telephones.  It also includes equipment 
upgrades and replacements, commercial credit card purchases 
using the simplified acquisition procedures to the maximum 
extent possible, and other needs. 
 

Other Related Expenses includes corporate IT support and 
working capital expense, such as rent, supplies, copying, graphics, 
mail, printing, and telephones.  It also includes equipment 
upgrades and replacements, commercial credit card purchases 
using the simplified acquisition procedures to the maximum 
extent possible, and other needs. 
 

Increase reflects growth in 
Working Capital Fund 
requirements and other basic 
expenses. 
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Electricity Delivery and Energy Reliability 
Research and Development ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Basic 3,783 3,973 6,700 +2,727 
Applied 53,433 57,734 57,600 -134 
Development 33,636 33,192 38,100 +4,908 
Total, Research and Development 90,852 94,899 102,400 +7,501 

 

1  Funding reflects the transfer of SBIR/STTR from OE to Science 
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Electricity Delivery and Energy Reliability 
Small Business Innovative Research/Small Business Technology Transfer (SBIR/STTR) ($K) 

 

 FY 2013 
Transferred 

FY 2014 
Projected 

FY 2015 
Request 

FY 2015 vs 
FY 2014 

Projected 
Clean Energy Transmission and Reliability     

SBIR 651 795 841 +46 
STTR 84 114 116 +2 

Smart Grid Research and Development     
SBIR 556 409 708 +299 
STTR 72 58 98 +40 

Cybersecurity for Energy Delivery Systems     
SBIR 811 1,028 870 -158 
STTR 105 147 120 -27 

Energy Storage      
SBIR 511 425 551 +126 
STTR 66 61 76 +15 

Total, SBIR/STTR 2,8581 3,037 3,380 +343 
 

1 Total does not add due to rounding. 
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Electricity Delivery and Energy Reliability

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Argonne National Laboratory
Electricity Delivery and Energy Reliability

1,8851,6351,200Clean Energy Transmission and Reliability
00325Permitting Siting and Analysis

1,1001501,871Smart Grid
20022538Cybersecurity for Energy Delivery Systems
2002000National Electricity Delivery

3,434 2,210Total, Electricity Delivery and Energy Reliability 3,385

Total, Argonne National Laboratory 3,3852,2103,434

Brookhaven National Laboratory
Electricity Delivery and Energy Reliability

250250250Clean Energy Transmission and Reliability

Total, Brookhaven National Laboratory 250250250

Idaho National  Laboratory
Electricity Delivery and Energy Reliability

35025100Smart Grid
1,2006,708200Cybersecurity for Energy Delivery Systems

300 6,733Total, Electricity Delivery and Energy Reliability 1,550

Total, Idaho National  Laboratory 1,5506,733300

Lawrence Berkeley National Laboratory
Electricity Delivery and Energy Reliability

3,9003,9003,424Clean Energy Transmission and Reliability
002,561Permitting Siting and Analysis

2,755300550Smart Grid
0200400Cybersecurity for Energy Delivery Systems

2,6002,2000National Electricity Delivery
6,935 6,600Total, Electricity Delivery and Energy Reliability 9,255

Total, Lawrence Berkeley National Laboratory 9,2556,6006,935

Lawrence Livermore National Laboratory
Electricity Delivery and Energy Reliability

500500500Clean Energy Transmission and Reliability
225225155Infrastructure Security & Energy Restoration

655 725Total, Electricity Delivery and Energy Reliability 725

Total, Lawrence Livermore National Laboratory 725725655
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Electricity Delivery and Energy Reliability

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Los Alamos National Laboratory
Electricity Delivery and Energy Reliability

2,5002,2502,000Clean Energy Transmission and Reliability
770150615Smart Grid
200400200Cybersecurity for Energy Delivery Systems

2,815 2,800Total, Electricity Delivery and Energy Reliability 3,470

Total, Los Alamos National Laboratory 3,4702,8002,815

National Energy Technology Lab
Electricity Delivery and Energy Reliability

6,9706,9385,965Program Direction
7,4747,4741,790Clean Energy Transmission and Reliability

001,110Permitting Siting and Analysis
7,1957,4622,921Smart Grid

00100Infrastructure Security & Energy Restoration
00100Energy Storage

25,61020,00024,015Cybersecurity for Energy Delivery Systems
1,2001,1400National Electricity Delivery

36,001 43,014Total, Electricity Delivery and Energy Reliability 48,449

Total, National Energy Technology Lab 48,44943,01436,001

National Renewable Energy Laboratory
Electricity Delivery and Energy Reliability

00150Clean Energy Transmission and Reliability
00975Permitting Siting and Analysis

1,000625625Smart Grid
9008350National Electricity Delivery

1,750 1,460Total, Electricity Delivery and Energy Reliability 1,900

Total, National Renewable Energy Laboratory 1,9001,4601,750

Oak Ridge National Laboratory
Electricity Delivery and Energy Reliability

3,3752,8752,048Clean Energy Transmission and Reliability
00575Permitting Siting and Analysis

1,4252751,000Smart Grid
0075Infrastructure Security & Energy Restoration

9747701,088Energy Storage
1,3001,300275Cybersecurity for Energy Delivery Systems

5005000National Electricity Delivery
5,061 5,720Total, Electricity Delivery and Energy Reliability 7,574

Total, Oak Ridge National Laboratory 7,5745,7205,061
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Electricity Delivery and Energy Reliability

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Pacific Northwest National Laboratory
Electricity Delivery and Energy Reliability

5,5705,5703,846Clean Energy Transmission and Reliability
5,4506252,560Smart Grid

525525480Infrastructure Security & Energy Restoration
6,3265,0006,650Energy Storage
2,0005,1503,302Cybersecurity for Energy Delivery Systems

16,838 16,870Total, Electricity Delivery and Energy Reliability 19,871

Total, Pacific Northwest National Laboratory 19,87116,87016,838

Richland Operations Office
Electricity Delivery and Energy Reliability

1,6601,6602,180Infrastructure Security & Energy Restoration

Total, Richland Operations Office 1,6601,6602,180

Sandia National Laboratories
Electricity Delivery and Energy Reliability

400400300Clean Energy Transmission and Reliability
0050Permitting Siting and Analysis

1,7501,3751,756Smart Grid
125125141Infrastructure Security & Energy Restoration

10,1228,00010,518Energy Storage
500882337Cybersecurity for Energy Delivery Systems
3001500National Electricity Delivery

13,102 10,932Total, Electricity Delivery and Energy Reliability 13,197

Total, Sandia National Laboratories 13,19710,93213,102

Washington Headquarters
Electricity Delivery and Energy Reliability

22,03020,66819,603Program Direction
10,1467,5297,885Clean Energy Transmission and Reliability

001,030Permitting Siting and Analysis
2,6053,6057,970Smart Grid

20,0655,4613,018Infrastructure Security & Energy Restoration
1,5781,4220Energy Storage

10,9908,611369Cybersecurity for Energy Delivery Systems
1,3009720National Electricity Delivery

39,875 48,268Total, Electricity Delivery and Energy Reliability 68,714

Total, Washington Headquarters 68,71448,26839,875

180,000147,242129,196Total, Electricity Delivery and Energy Reliability
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Nuclear Energy 
Proposed Appropriation Language 

 
For Department of Energy expenses including the purchase, construction, and acquisition of plant and capital equipment, 
and other expenses necessary for nuclear energy activities in carrying out the purposes of the Department of Energy 
Organization Act (42 U.S.C. 7101 et seq.), including the acquisition or condemnation of any real property or any facility or 
for plant or facility acquisition, construction, or expansion, [and the purchase of not more than 10 buses and 2 ambulances, 
all for replacement only, $889,190,000] $863,386,000 to remain available until expended, of which $24,000,000 shall be 
derived from the Nuclear Waste Fund: Provided, That, of the amount made available under this heading, [$90,000,000] 
$73,090,000 shall be available until September 30, [2015,] 2016, for program direction. 
 

Explanation of Changes 
$24,000,000 is requested from the Nuclear Waste Fund to support the Fuel Cycle Research and Development/Used Fuel 
Disposition/Integrated Waste Management System sub-program element. 
 
Public Law Authorizations 
42 U.S.C. 10101, Nuclear Waste Policy Act of 1982 
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Nuclear Energy 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

708,429 888,376 888,376 863,386 
 

Overview 
The primary mission of the Nuclear Energy (NE) program is to advance nuclear power as a resource capable of contributing 
to meeting the Nation’s energy supply, environmental, and national security needs. To ensure that nuclear energy remains 
a viable energy option for the Nation, NE supports research, development, and demonstration activities, if appropriate, 
which are designed to resolve the technical, cost, safety, waste management, proliferation resistance, and security 
challenges of increased use of nuclear energy.  NE leads the Federal research effort to develop nuclear energy technologies, 
including generation, safety, waste storage and management, and security technologies to help meet energy security, 
proliferation resistance, and climate goals.   

Within the Nuclear Energy Appropriation, NE funds the following major programs: SMR Licensing Technical Support, 
Reactor Concepts Research, Development and Demonstration, Fuel Cycle Research and Development, Nuclear Energy 
Enabling Technologies, Radiological Facilities Management, Idaho Facilities Management, Idaho Safeguards and Security 
(S&S), International Nuclear Energy Cooperation, Program Direction and the Supercritical Transformational Electric Power 
Generation (STEP) demonstration. 

A prerequisite to the continued use of nuclear power is public confidence in the safety of nuclear plants and commercial 
confidence that the plants can be operated safely, reliably and economically. The Department will explore improvements to 
light water reactor systems and fuel forms to further enhance safety and reliability under severe accident conditions. Our 
R&D efforts will be coordinated with reactor vendors, utilities, universities, regulators and the international community to 
ensure that lessons learned from the events at Fukushima, Japan are appropriately incorporated and that these efforts are 
integrated and efficient.  

The safe, long-term management and disposal of used nuclear fuel and high‐level radioactive waste is also critical to 
maintaining nuclear power as part of our diversified clean-energy portfolio.  In January 2013, the Administration released 
its Strategy for the Management and Disposal of Used Nuclear Fuel and High‐Level Radioactive Waste.  This Strategy lays 
out a broad outline for a stable, integrated system capable of transporting, storing, and disposing of high‐level nuclear 
waste from civilian nuclear power generation, defense, national security and other activities.  Full implementation of the 
Strategy’s principles and components requires new legislation; however the Department continues to lay the groundwork 
for implementation within existing authorities.  In FY 2015 through NE’s Used Fuel Disposition subprogram the Department 
is allocating $30 million, including $24M from the Nuclear Waste Fund, for generic process development and other non-
R&D activities related to activities related to storage, transportation, disposal, and consent-based siting and $49 million for 
related generic R&D. 

To support the nuclear waste management program over the long term, reform of the current funding arrangement is 
necessary and the Administration believes the funding system should consist of the following elements: ongoing 
discretionary appropriations, access to annual fee collections provided in legislation either through their reclassification 
from mandatory to discretionary or as a direct mandatory appropriation, and eventual access to the balance or “corpus” of 
the Nuclear Waste Fund. The FY 2015 Budget includes a proposal to implement such reform.  Discretionary appropriations 
are included and continue for the duration of the effort.  In FY 2015 these funds are in the Used Fuel Disposition 
subprogram.  Discretionary funding would support expenses that are regular and recurring, such as program management 
costs, including administrative expenses, salaries and benefits, studies, and regulatory interactions.  Mandatory 
appropriations in addition to the discretionary funding are proposed to be provided annually, beginning in 2018, to fund the 
balance of the annual program costs. The sooner that legislation enables progress on implementing a nuclear waste 
management program, the lower the ultimate cost will be to the taxpayers. 
 
Highlights and Major Changes in the FY 2015 Budget Request 
Supercritical Transformational Electric Power Generation (STEP) 
Supercritical Carbon Dioxide (SCO2) Brayton cycle energy conversion is a transformative technology that offers significant 
improvements in energy and environmental performance over the steam-Rankine cycle, which is used for roughly 80% of 
the world’s electricity generation. The higher thermal efficiency of the SCO2

 
cycle could produce a 40% reduction in fuel 
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consumption and emissions, a 95% reduction in cooling water consumption, or a 60% increase in electricity generation for a 
constant heat input when used in appropriate applications. 
 
The Supercritical Transformational Electric Power Generation (STEP) project, funded within NE and coordinated among the 
Offices of Nuclear Energy, Fossil Energy, and Energy Efficiency and Renewable Energy, is a pilot-scale cost-shared 
demonstration project to accelerate pre-commercial development and validation of advanced Supercritical Carbon Dioxide 
(SCO2) Brayton cycle energy conversion technology. The STEP project is part of a new collaborative effort in the 
Department focused on the research, development, and demonstration of supercritical carbon dioxide technologies with 
the potential for significant improvements in energy and environmental performance over current power generation 
systems.   
 
Nuclear Energy University Program 
NE designates up to 20 percent of the funds appropriated to its R&D programs to be applied to university-led R&D and 
associated infrastructure projects to be performed at universities and collaborating research institutions.  These R&D 
projects are awarded through an open, competitive solicitations process; and managed by the Nuclear Energy University 
Programs (NEUP). 
 (dollars in thousands) 

 
FY 2013 
Current 

FY 2014 
Current 

FY 2015  
Request 

Reactor Concepts Research, Development and Demonstration 20,847 19,519 19,000 
Fuel Cycle Research and Development 30,036 30,239 30,200 
Nuclear Energy Enabling Technologies 2,124 2,587 4,300 
Total, NEUP 53,007 52,345 53,500 
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Nuclear Energy 
Funding by Congressional Control ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted2 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

       
Integrated University Program 4,677 5,500 -- 5,500 0 -5,500 
Supercritical Transformational Electric Power Generation 0 0 -- 0 27,500 +27,500 
SMR Licensing Technical Support 62,670 110,000 -- 110,000 97,000 -13,000 
Reactor Concepts Research, Development and Demonstration 104,780 112,822 -- 112,822 100,540 -12,282 
Fuel Cycle Research and Development 169,896 186,205 -- 186,205 189,100 +2,895 
Nuclear Energy Enabling Technologies 67,904 71,109 -- 71,109 78,246 +7,137 
Radiological Facilities Management 65,370 24,968 -- 24,968 5,000 -19,968 
Idaho Facilities Management       

Operations & Maintenance 144,981 179,878 -- 179,878 180,541 +663 
13-D-905, Remote Handled Low-Level Waste Disposal Project, INL  0 16,398 -- 16,398 5,369 -11,029 

Subtotal, Idaho Facilities Management 144,981 196,276 -- 196,276 185,910 -10,366 
Idaho Sitewide Safeguards and Security3 0 94,000 -- 94,000 104,000 +10,000 
International Nuclear Energy Cooperation 2,806 2,496 -- 2,496 3,000 +504 
Program Direction 85,118 90,000 -- 90,000 73,090 -16,910 
Subtotal, Nuclear Energy 708,202 893,376 -- 893,376 863,386 -29,990 

Transfer from Department of State 227      
Use of Prior Year Balances 0 -5,000 -- -5,000 0 +5,000 

Total, Nuclear Energy 708,429 888,376 -- 888,376 863,386 -24,990 
Federal FTEs 403 418 -- 418 418 +0 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR: $9,540; STTR: $1,237 
• FY 2014 Projected: SBIR $9,524; STTR: $1,360 
• FY 2015 Request: SBIR $9,799; STTR: $1,351 

 
 

1 Funding reflects the transfer of SBIR/STTR to Science. 
2 FY 2014 Enacted column reflects a rescission of $814,100,000 as identified within Section 317 of Public Law 113-76. 
3 Funded within Other Defense Activities in FY 2013. 
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Integrated University Program 
 

Overview 
No funding is being requested in FY 2015 for the Integrated University Program (IUP).  
 
In FY 2014, $5.5 million was provided consistent with the Omnibus Appropriation. Funding will be used to support nuclear 
science and engineering by fully funding up to 70 single-year scholarships and 30 multi-year fellowships in nuclear energy 
related fields of study as well as investigate nuclear trade craft workforce needs in both the civilian and government nuclear 
sectors. 
 
All awards under this program are fully funded in the year funding was received.  As a result, multi-year student research 
fellowships do not require support by out-year funds after the appropriation year. 
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Integrated University Program 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014  
Enacted 

Integrated University Program      
  Integrated University Program 4,677 5,500 5,500 0 -5,500 
Total, Integrated University Program 4,677 5,500 5,500 0 -5,500 
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Integrated University Program 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Fund up to 70 new scholarships and 30 new 
multi-year fellowships to support nuclear 
science and engineering.  Continue FY 2012 
and FY 2013 multi-year fellowships.  Investi-
gate nuclear trade craft workforce needs. 

No new FY 2015 funded activities.  Continue FY 2012, FY 2013 
and FY 2014 multi-year fellowships. 

 

No new FY 2015 funds are being requested. 
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SMR Licensing Technical Support 
 

Overview 
The development of clean, affordable nuclear power options is a key element of the Department of Energy’s Office of 
Nuclear Energy (DOE-NE) Nuclear Energy Research and Development Roadmap.  As a part of this strategy, a high priority of 
the Department has been to help accelerate the timelines for the commercialization and deployment of small modular 
reactor (SMR) technologies through the SMR Licensing Technical Support program.  The mission of the program is to 
support first-of-a-kind costs associated with design certification and licensing activities for SMR designs through cost-shared 
arrangements with industry partners (industry contributions are a minimum of 50% of the cost) to promote the 
commercialization and deployment of SMRs that can provide safe, clean, affordable power.  If industry chooses to widely 
deploy these technologies in the United. States (U.S.)., they could help meet the Nation’s economic, energy security and 
climate change goals.  The Energy Department’s cooperative agreements awarded under this program require that the 
reactors be built domestically – strengthening American manufacturing capabilities and creating important export 
opportunities for the United States.  
 
SMR Licensing Technical Support is a $452 million, six-year (through 2017) program.  The Department has made two awards 
under this program under two separate Funding Opportunity Announcements (FOAs). 
 
In November 2012, the Department selected the Generation mPower team under the initial SMR FOA.  Generation mPower 
is an industry partnership consisting of Babcock & Wilcox, Bechtel International, and the Tennessee Valley Authority (TVA).  
The goal of the cost-shared arrangement is to support the development of the mPower SMR design, and the technical 
information for certification and licensing documentation that would lay the groundwork for SMR deployment at the TVA-
owned Clinch River site near Oak Ridge, Tennessee.  DOE determined that the Generation mPower team was the most 
capable applicant, had the most mature SMR design, and had the best chance to accomplish the program mission and help 
gain insights to help address the generic issues that will face the SMR class of reactors.  Under the initial SMR FOA, the 
Generation mPower team has developed a comprehensive integrated schedule that outlines the engineering development 
needed to address the NRC requirements for certification and licensing.  These activities are being conducted and 
completed on a schedule that supports TVA obtaining certification and license approvals in the 2018-19 timeframe and 
deployment by TVA in the 2022 timeframe. 
 
A second FOA solicited innovations that can improve SMR safety, operations and economics through lower core damage 
frequencies, longer post-accident coping periods, enhanced resistance to hazards presented by natural phenomena, and 
potentially reduced emergency preparedness zones or workforce requirements.  The initial FOA provided cost-shared 
technical support for both the design certification and construction and operating license applications because DOE 
believed that would best serve to establish the licensing blueprint for subsequent SMR license applications.  The 2nd FOA 
provides funding only for the selected vendor organization to execute the first-of-a-kind engineering, design development, 
and associated design certification application and approval efforts because it targets more innovative designs that are in 
earlier stages of development. 
 
In December 2013, DOE selected NuScale Power for negotiation of the second SMR Licensing Technical Support award.  The 
NuScale Power design represented the best option available that met the criteria for both innovation and deployment 
potential.  The NuScale design is an innovative, factory-built, transportable, scalable SMR technology that is expected to 
achieve levels of safety performance exceeding currently certified reactor designs.  NuScale Power has developed a 
comprehensive schedule that describes the activities required to design, engineer and produce the certification 
documentation to meet the goals outlined in the FOA.  The Department is currently determining plans for the outyear 
funding allocation between the selected SMR designs based on project requirements. 
 
In order to ensure that expected progress is being made on the projects, the program has established a methodology to 
track progress on spend rates and milestones to ensure effective use of funds to support achievement of program goals.  
This effort involves industry partner reporting of performance data into a DOE-owned project management system.  DOE 
oversight involves: 
• Ensuring industry partners are completing engineering and testing efforts in a timely manner to support licensing 

efforts.  
• Ensuring that industry partners are preparing high quality certification and license applications to facilitate efficient 

NRC reviews. 
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• Ensuring early engagement of NRC to address long-lead items on the critical path to licensing and deployment. 
 

In addition to the specific industry partnerships, the Department will support several focused projects that will provide 
generic benefit to the SMR industry by addressing issues common to SMR designs and providing tools to facilitate 
commercialization and deployment.  In prior years, DOE supported the following activities that were considered 
supportive of the overall goals of the SMR LTS program: 
• SMR economic studies – studies that provided an understanding of anticipated SMR overnight costs and a basis for 

expectations for cost reductions based on manufacturing learning. 
• SMR User Requirements Document - provided a user framework for utilities interested in deploying SMRs in the 

future. 
• SMR Site Characterization studies – provided an understanding of the siting potential for SMR designs by identifying a 

plant parameter envelope specific to SMR characteristics, including water usage, underground siting, seismic 
robustness, and many others. 

 
These efforts have typically been modest investments and in some cases, cost-shared, but with high returns.  In FY 2015, 
the SMR LTS program management will be considering additional efforts that may be able to provide some value to the 
overall program goals within the constraints of the program budget.  
 
Highlights of the FY 2015 Budget Request 
This request supports the award to NuScale Power under the 2nd SMR FOA in addition to continuation of the mPower 
project.  These awards will provide no more than 50% Government cost share with the selected vendor partners.  DOE 
believes that the addition of the NuScale Power award will provide a much-needed innovative technology option for our 
domestic utilities and will accelerate the international competitiveness and export potential of our domestic SMR designs.  
A total program funding level of $452M will adequately accelerate the licensing and certification efforts of our industry 
partners. 
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SMR Licensing Technical Support 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

SMR Licensing Technical  Support      
SMR Licensing Technical  Support 62,670 110,000 110,000 97,000 -13,000 

Total, SMR Licensing Technical Support 62,670 110,000 110,000 97,000 -13,000 
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SMR Licensing Technical Support 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

SMR Licensing Technical Support: The decrease from $110,000,000 to $97,000,000 is consistent with the funding requirements for both of the SMR 
licensing projects.  In FY 2015, the mPower engineering and design requirements will decrease as it is expected B&W will have submitted to the 
NRC the design certification documentation and will be in a mode of responding to NRC requests for additional information.  At the same time, 
NuScale will be ramping up efforts to complete their design certification application for submittal to the NRC.  The $97 M Government share is 
adequate to meet the spend plans for both of the cooperative agreement recipients.  

 

-13,000 

Total, SMR Licensing Technical Support -13,000 
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SMR Licensing Technical Support 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
SMR Licensing Technical Support   
Award #1: Generation mPower: 

• The Generation mPower SMR Project 
will continue design development, 
design certification and license 
applications for submittal to NRC. 

• TVA completes site characterization 
activities for the Clinch River site. 
 

Award #2: NuScale Power: 
• NuScale Power selected under the 

second SMR FOA. 
• NuScale continue activities related to 

SMR design, engineering and 
certification application development.   

• DOE establishes cooperative 
agreement with NuScale Power. 

 
Program Management: 

• DOE will conduct on-going project 
management review and hold periodic 
program status meetings with all 
industry partners to ensure adequate 
progress against milestones 
established in cooperative agreements. 

• DOE will continue analysis and studies 
important to improving SMR licensing 
and commercialization potential. 

 
• Submit mPower Fuel System Design Evaluation Topical 

Report to NRC. 
• Generation mPower completes Nuclear Steam Supply 

System Design. 
• Generation mPower completes design certification 

documentation and submits certification application to the 
NRC. 

• TVA continues Clinch River Site environmental report 
requirements. 

• TVA submits construction permit application to NRC. 
 
 
 
 
 
 

•  NuScale Power continues activities to design, engineer and 
develop certification documentation.  

• NuScale Power completes helical coil steam generator 
testing.  

• NuScale Power submits final fuel design report to the NRC. 
• DOE will conduct on-going project management review 

and hold periodic program status meetings with all 
industry partners to ensure adequate progress against 
milestones established in cooperative agreements. 

• DOE will continue analysis and studies important to 
improving SMR licensing and commercialization potential. 

Funding reduction is consistent with the level of 
activity expected in FY 2015 between the 2 
industry partners.  The bulk of the funding will 
be allocated to the NuScale effort as they begin 
to finalize the design, engineering and licensing 
efforts required to complete the DCA.  At the 
same time, B&W will be spending at a lower rate 
as they will have submitted their DCA and be in 
a mode of comment and response with the NRC. 
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Supercritical Transformational Electric Power Generation Initiative 
 

Overview 
The Supercritical Transformational Electric Power Generation (STEP) initiative is a collaborative DOE project to develop and 
scale up advanced Supercritical Carbon Dioxide (sCO2) Brayton cycle energy conversion technology to pre-commercial pilot 
demonstration level to facilitate commercial development.  This initiative is developing a transformative technology that 
has the potential to significantly reduce costs of energy production by dramatically improving the efficiency of converting 
energy from heat to electricity.  This energy conversion system is a technology that offers significant improvements in 
performance over the steam-Rankine cycle, which is used for roughly 80% of the world’s electricity generation.  The 
potential benefits could include: a 40% reduction in fuel consumption and emissions, a 95% reduction in cooling water 
consumption, or a 60% increase in electricity generation.  These improvements would make renewable and advanced 
nuclear energy technologies more cost competitive and could reduce emissions from fossil sources.  Maturing this 
promising technology supports our “all of the above” energy strategy.  If industry were to commercialize and deploy the 
matured technology, it could contribute towards meeting national climate and energy goals, would promote domestic job 
creation, and facilitate industrial competitiveness.  STEP is a DOE initiative that is intended to provide additional support 
needed to encourage further technology development and near-term commercialization of sCO2 Brayton cycle energy 
conversion technology. 
 
STEP initiative builds upon existing DOE R&D projects of multiple DOE offices with the intention to collaborate with industry 
through issuance of Funding Opportunity Announcements (FOA) to establish cost-shared agreements to further develop the 
next generation of sCO2 Brayton cycle power systems.  While the power generation industry has shown interest in the sCO2 
cycle, cost-shared development is needed to move the technology forward.  In addition to STEP, program-specific sCO2 

Brayton cycle energy R&D activities for FY 2015 are funded within each office’s respective budget request. 
 
A unique aspect of this conversion technology is that it can be used by nuclear, solar and fossil energy plants to improve 
their energy generation efficiency.  As a result, this will be a collaborative DOE project among the Offices of Fossil Energy 
(FE), Energy Efficiency and Renewable Energy (EERE), and Nuclear Energy (NE) to further develop the technology by 
establishing cost shared pre-commercial pilot demonstration, while continuing to leverage the technical expertise and 
capabilities of the national laboratories.  For organizational simplicity, NE will coordinate activities across energy domains as 
appropriate.  The STEP initiative will focus on sCO2 components and technologies common to solar, nuclear, fossil, and 
geothermal heat sources to secure end-user confidence for a commercial sCO2 power cycles. 
  
The sCO2  Brayton cycle energy conversion system transforms heat energy to electrical energy through use of a gas medium 
rather than through steam and water (Rankine cycle) and has the potential to reach greater efficiencies (up to 50%) over 
the Rankine cycle, which has traditionally demonstrated 33% efficiency.  Energy Information Administration estimates U.S. 
energy consumption growth of 0.3% per year from 2011 to 2040; leading to energy need of 107.6 quadrillion Btu in 2040. 
The implications of a significantly higher-efficiency power cycle are immense, representing both a multi-billion dollar 
market and billions of dollars in potential savings.  Furthermore, the relatively high density of sCO2 leads to compact 
turbomachinery of significantly reduced size compared to an equivalent steam cycle, leading to reduced capital costs. 
Through this initiative, DOE and the United States have a unique opportunity to position themselves on the forefront of 
next generation power generation technology.  The STEP innovation would maintain American advantages in 
turbomachinery technology, and provide strategic growth opportunities for domestic manufacturers. 
 
Currently, the technology development risk for a large scaled sCO2 power turbine is too high for the private sector to 
independently undertake on its own.  Development and deployment work to date has been limited to small scale (250KWe 
–1MWe), government-funded initiatives.  No commercial sCO2 facility exists at temperatures greater than 700°C and 
pressures higher than 35 MPa.  While smaller, low-efficiency sCO2 systems are being developed by the private sector, 
federal involvement is required to demonstrate a larger scale high-efficiency Recompression Closed Brayton Cycle.  The goal 
of this collaborative effort is to work with industry through a competitive, cost-shared FOA to develop and establish a 
demonstration of the technology at the pilot scale in order to facilitate commercialization.  STEP would spur the 
development of the necessary designs, materials, components, operation and control systems, sensors, and understanding 
and characterization for large scale sCO2 power conversion.  The demonstration, designed to be scalable and operated 
under commercially-relevant conditions, would be supportive of DOE’s mission and extremely valuable to the nation. 
 
In 2015, an FOA will be released for 50/50 cost-shared development of a pilot scale (nominally 10MWe) sCO2 demonstration 
facility.  The FOA will be based on Department wide R&D programs and leverage activities conducted at DOE national 
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laboratories.  DOE may make multiple awards if more than one application of sufficient merit is received and it is 
determined that more than one team could be capable of making progress on the completion of a sCO2 demonstration at 
the pilot (nominally 10MWe) scale.  The Department may decide to issue this award in multiple stages to promote 
innovative designs that may improve efficiency and reduce cost while maintaining safety.  The STEP program will establish 
and track progress on milestones in all tasks to ensure effective use of funds to support achievement of the initiative’s goal.  
This oversight will involve ensuring industry partners are completing engineering and testing efforts in a timely manner.  
Federal oversight of this initiative will be a joint effort between FE, NE, and EERE, which includes both solar and geothermal 
offices. 
 
The desired end point for this initiative is a pilot demonstration to collect test data from a scalable (nominally 10MWe), 
recompression cycle that clearly demonstrates improved efficiencies with dry cooling, reliability, and ultimately reduces 
energy costs.  Detailed program planning activities will occur in FY 2015. 
 
Highlights of the FY 2015 Budget Request  
This STEP generation initiative will develop and scale up advanced Supercritical Carbon Dioxide Closed Brayton Cycle 
technology to a pilot demonstration that can serve as a launching point for commercial development of the respective 
energy applications.  Current R&D projects have used smaller size systems to prove, validate and reduce cost; however this 
has limited the ability to develop full scale systems.  Developing a pilot scale (nominally 10MWe) system will be applicable 
for smaller geothermal, solar, and nuclear applications, in addition to supporting a direct scale-up for fossil and larger 
applications.  
 
In FY 2015 it is proposed that DOE:  

• Establish an FOA for Industry support of development of a pre-commercial sCO2 pilot demonstration. 
• Award the FOA. 
• Detailed program planning.  

 
The STEP initiative is a part of the broader Supercritical Carbon Dioxide electricity production technology crosscutting 
collaboration within DOE, which includes continued program-specific sCO2 Brayton cycle energy R&D activities included 
within each office’s respective FY 2015 budget request.  These program specific activities will help to define the operating 
parameters and conditions that are necessary considerations for the STEP initiative.  These activities will be fully integrated 
and coordinated with the STEP initiative and include:  

• The Office of Energy Efficiency and Renewable Energy, Solar Energy Technologies - continues to develop and 
demonstrate a 1 MWe simple-cycle test loop, to be completed by FY 2015.  In addition, funds have also been 
committed to the development of sCO2 solar receivers and to study the degradation mechanisms of sCO2 

containment materials ($25M).  
• Office of Nuclear Energy, Office of Reactor Concepts RD&D - previous investments have culminated in a 250 kWe 

proof-of-principle RCBC test loop at Sandia National Laboratories.  Work on primary heat exchangers and liquid 
sodium / sCO2 interaction continues ($3.3M). 

• Office of Fossil Energy Research and Development/Coal/Carbon Capture and Storage and Power Systems 
 Crosscutting research - continues to investigate sCO2 cycle modeling, analysis, determining the physical properties 
of sCO2, and corrosion mechanisms for materials of sCO2 ($2M). 
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 Supercritical Transformational Electric Power Generation Initiative 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Supercritical Transformational Electric Power Generation Initiative      
Supercritical Transformational Electric Power Generation Initiative 0 0 0 27,500 +$27,500 

Total, Supercritical Transformational Electric Power Generation Initiative 0 0 0 27,500 +$27,500 
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 Supercritical Transformational Electric Power Generation Initiative 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

Supercritical Transformational Electric Power Generation Initiative:  The increase from $0 to $27,500,000 for a cost-shared pilot scale 
demonstration (nominally 10MWe) of advanced pre-commercial sCO2 Brayton cycle energy conversion technology to encourage commercial 
development.  The project will be executed through 50/50 cost-shared cooperative agreements.  While responsibility for this collaborative 
effort will be led by the Office of Nuclear Energy, activities will be coordinated and fully integrated across the applied energy programs, as 
appropriate. 

 

+27,500 

Total, Supercritical Transformational Electric Power Generation Initiative +27,500 
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 Supercritical Transformational Electric Power Generation Initiative 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Supercritical Transformational Electric 
Power Generation Initiative 

  

No activities. • Establish and announce FOA for industry support. 
• Review FOAs for industry support applications. 
• Award one or more FOAs for industry support. 

 

Initiate efforts for scale demonstration.  
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Reactor Concepts Research, Development and Demonstration 

Overview 
The Reactor Concepts Research, Development and Demonstration (RD&D) program is designed to develop new and 
advanced reactor designs and technologies that advance the state of reactor technology, to improve its competitiveness, 
and help advance nuclear power as a resource capable of meeting the Nation’s energy, environmental, and national 
security needs.  Program activities are designed to address technical, cost, safety and security issues associated with 
advanced reactor technologies such as liquid metal-cooled, liquid salt-cooled, high temperature gas-cooled reactors 
(HTGRs) and others. 

Additionally, Reactor Concepts RD&D will conduct research and development (R&D) on advanced technologies to support 
life extensions of Light Water Reactors (LWRs) and address the impacts of the Fukushima accident with a focus on 
enhancing the accident tolerant characteristics of reactors and their operation. 

In maximizing the benefits of nuclear power, work must be done to address the following challenges: 
• Improving affordability of nuclear energy;
• Addressing the management of nuclear waste;
• Minimizing proliferation risks of nuclear materials; and
• Further enhancing safety and incorporating lessons learned from Fukushima.

Highlights of the FY 2015 Budget Request  
Light Water Reactor Sustainability 
The Light Water Reactor sustainability (LWRS) subprogram is focusing research on material aging issues where research 
results will help support subsequent license renewal applications expected from industry in the 2016 to 2018 time period. 
Activities in the Reactor Safety Technologies area have been expanded to address lessons learned from the Fukushima 
Daiichi accident, particularly in understanding and managing Severe Accident (SA) events.  These include evaluation of SA 
instrumentation needs to better monitor and manage SAs, computer analysis of SA progression, and preparation and 
planning efforts in support of eventual examination of the damaged reactors.  

Advanced Reactor Technologies (formerly Advanced Reactor Concepts)
The Advanced Reactor Technologies (ART) subprogram reflects the consolidation of the Advanced Small Modular Reactor 
(AdvSMR) R&D and the Advanced Reactor Concepts (ARC) subprograms.  This consolidation will allow better integration of 
R&D activities and use of a portfolio approach with an emphasis on long-term activities and collaborations with industry 
and international partners.  The consolidated program will continue R&D on advanced reactor technologies and will support 
work on generic topics that can apply to various advanced reactor concepts.  This consolidated program focuses on efforts 
in the following areas: advanced reactor coolants, safety and technology for advanced reactors, advanced energy 
conversion, advanced instrumentation and controls, support the Nuclear Regulatory Commission (NRC) in the development 
of an advanced reactor licensing framework, liquid metal reactor component testing, TRISO fuel and graphite material 
qualification, advanced materials development and codification, continued international collaborations, and industry 
supporting research.  Research results from this program are expected to help reduce design and construction costs, 
contribute data to the technical bases for the operation of safety systems, improve proliferation resistance, and provide 
critical insights to help solve key feasibility and performance challenges.  
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Reactor Concepts Research, Development and Demonstration 
Funding ($K) 

FY 2013 
Current1 

FY 2014 
Enacted2 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Reactor Concepts Research, Development and Demonstration 
Advanced Small Modular Reactor R&D 22,909 22,964 22,964 0 -22,964 
Next Generation Nuclear Plant Demonstration Project  38,056 0 0 0 0 
Light Water Reactor Sustainability 23,481 29,953 29,953 30,300 +347 
Advanced Reactor Technologies (formerly Advanced Reactor Concepts and beginning in FY 
2015 also incorporates AdvSMR R&D activities) 20,334 59,905 59,905 70,240 +10,335 

Total, Reactor Concepts Research, Development and Demonstration 104,780 112,822 112,822 100,540 -12,282 

SBIR/STTR: 
• FY 2013 Transferred: SBIR $2,918; STTR: $378
• FY 2014 Projected: SBIR $3,159; STTR: $451
• FY 2015 Request: SBIR $2,916: STTR: $402

1 Funding reflects the transfer of SBIR/STTR to Science. 
2 FY 2014 Enacted column reflects a rescission of $178,400 as identified within Section 317 of Public Law 113-76. 
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Reactor Concepts Research, Development and Demonstration 
Explanation of Major Changes ($K) 

FY 2015 vs 
FY 2014 
Enacted 

Advanced Small Modular Reactors R&D: The decrease from $22,963,688 to $0 reflects the consolidation of activities into the ART subprogram. -22,964 

Light Water Reactor Sustainability: The increase from $29,952,637 to $30,300,000 reflects expanded activities in the Reactor Safety Technologies area 
to address lessons learned from Fukushima Daiichi to better understand and manage severe accidents. 

+347 

Advanced Reactor Technologies (formerly Advanced Reactor Concepts):  The increase from $59,905,275 to $70,240,000 reflects the consolidation of 
the former ARC subprogram with the AdvSMR R&D subprogram.  The consolidated subprogram’s request now incorporates the AdvSMR 
subprogram with enacted FY 2014 funding of $22,963,688 and the ARC subprogram with enacted FY 2014 funding of $59,905,275.  The overall 
decrease in the consolidated program’s funding from $82,868,963 in FY 2014 to $70,240,000 reflects a reduction of $12,628,963 provided in FY 
2014 to fully fund a multi-year industry only R&D competition which is not being requested in FY 2015 and other minor efficiencies obtained 
through the sub-program consolidation.  

+10,335 

Total, Reactor Concepts Research, Development and Demonstration -12,282 
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Reactor Concepts Research, Development and Demonstration 
Advanced Small Modular Reactor R&D 

Description 
The AdvSMR R&D subprogram will support the development of innovative SMR designs that may offer improved safety, 
functionality and affordability, and build upon existing nuclear technology and operating experience.  The program 
supports laboratory, university and industry projects to conduct nuclear technology R&D, including the development of 
codes and standards, novel sensors, control systems for multiple units, and other technologies that are unique and would 
be useful to support development of advanced SMR concepts for use in the mid-to long-term.  Emphasis is on advanced 
reactor technologies to support advanced small reactors that offer simplified operation and maintenance for distributed 
power applications, more efficient energy conversion and increased proliferation resistance and security. 

R&D activities within the AdvSMR subprogram will follow a stepwise process that includes feedback and a focus on 
efficiency and cost-effectiveness.  All activities will be reviewed, revisited, and revised as necessary in the annual budget 
development and program planning processes. 

In FY 2015, the AdvSMR subprogram is being consolidated into the ART (formerly Advanced Reactor Concepts (ARC)) 
subprogram. 
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Advanced Small Modular Reactor R&D 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Advanced Small Modular Reactor R&D 
• Advanced Reactor Generic Technologies –

Conduct heat exchanger development for
Brayton Cycle Energy Conversion.
Conduct SMR workshops to review and
update R&D plans for materials, fuels,
instrumentation and control (I&C) and
Human Machine Interface.

• Advanced Reactor Regulatory Framework
– Provide technical reports on General
Design Criteria (GDCs) related issues for
advanced reactor technology as input for
NRC staff’s development of its regulatory
framework and guidance.  Conduct
analysis of the potential for reduced
staffing to meet NRC criteria (human
factors for security, operations and
maintenance) requirements. 

• Advanced Reactor System Studies –
Conduct Economic Analysis Study
including capital, operations and fuel
costs for SMR types.

• Activities are included in the Advanced Reactor Technologies
(ART) (formerly Advanced Reactor Concepts (ARC))
subprogram.

The decrease reflects the transfer of activities to the 
ART (formerly ARC) subprogram. 
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Reactor Concepts Research, Development and Demonstration 
Light Water Reactor Sustainability 

Description 
The existing U.S. commercial nuclear fleet has an excellent safety and performance record and today accounts for about 
20% of the U.S. electricity supply and more than 60% of the low greenhouse-gas-emitting, domestic electricity production.  
However, with the 60-year operating licenses beginning to expire (no later than 2029) and the long planning horizon 
required to place new generation capabilities in service; utilities are beginning the planning process to obtain a license for 
operation of existing nuclear plants beyond 60 years or for baseload replacement power.  The first relicensing applications 
are expected in the 2016 to 2018 time frame.  Replacing the current 100-GWe fleet with new nuclear plants would cost 
hundreds of billions of dollars and replacement with traditional fossil plants would lead to significant increases in carbon 
dioxide emissions.  Extending operating licenses beyond 60 years would enable existing plants to continue to provide safe, 
clean, and economical electricity without significant greenhouse gas emissions, while reducing the pressure to bring new 
non-greenhouse-gas-emitting capacity on line.  The LWRS program has partnered with industry and the NRC to closely 
coordinate research needs and share costs.  Industry will primarily address the near-term research needs and the LWRS 
program, along with industry and the NRC, will make progress on the long-term research needs.  This research will form the 
technical basis for age-related material degradation management and inform major component refurbishment and 
replacement strategies related to Instrumentation and Control systems, and safety margin characterization.  Given the 
nature of the work done by this program cost-sharing is of particular importance.  The program will ensure appropriate 
cost-sharing arrangements for its activities according to Section 988 of the Energy Policy Act of 2005.  Cost-sharing with 
industry is currently conducted primarily through specifically identified coordinated or collaborative research projects with 
the Electric Power Research Institute as documented in a joint research and development plan.  Cost sharing with other 
industry partners is documented in project work agreements. 

After the Fukushima Daiichi accident the nuclear community has been reassessing safety assumptions and nuclear plant 
safety performance.  As a part of this, NE has initiated research within the LWRS program to develop a fuller understanding 
of the accident and its consequences with an eye toward how technological advancements can help address emergent 
safety concerns.  Research activities include assessing the validity of modeling and simulation tools using information from 
Fukushima; working with industry to develop new technologies that could be used to prevent accidents, mitigate 
consequences, or provide reliable information during accidents; and working with Japan and the international community 
to conduct forensics on the Fukushima event and provide data to industry so that they can incorporate lessons learned and 
improve safety.  These activities are expected to lead to the enhancement of the accident tolerance of current and future 
light water reactors and the enhancement of accident response capabilities. 

Execution of the LWRS subprogram activities will follow a stepwise process that includes feedback, critical industry 
involvement and cost-sharing, and a focus on efficiency and cost-effectiveness to ensure maximum usefulness and 
applicability of results.  All activities will be reviewed, revisited, and revised, as necessary, in the annual budget 
development and program planning processes. 
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Light Water Reactor Sustainability 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Light Water Reactor Sustainability   
•  Materials Aging and Degradation 

Assessment - Conduct analysis of 
irradiation-assisted stress corrosion 
cracking data and develop mechanistic 
understanding.  Develop an approach to 
assess the continued-service risk for 
plants with degraded concrete 
components.  Harvest reactor vessel steel 
and other material samples from the 
shutdown Zion plant.  Conduct initial 
demonstration of solid state and laser 
weld repair tests on irradiated stainless 
steel specimens.  Laboratory-scale 
demonstration of new non-destructive 
examination techniques for concrete and 
reactor pressure vessel inspections.  
Demonstrate component aging modeling 
and simulation capabilities for extended 
service conditions. 

• Safety Margin Characterization – 
Complete software structure of the 
coupled RAVEN/RELAP-7 software tool.  
Demonstrate the Risk-informed Safety 
Margin Characterization (RISMC) 
methodology on stakeholder-selected 
case studies using the completed 
software structure to achieve widespread 
stakeholder acceptance of the RISMC 
approach.  Assess leading accident 
resistant fuel technologies to understand 
changes in safety margin using the RISMC 
methodology.  Develop advanced safety 
analysis methods related to seismic and 
severe accident scenarios. 

• Instrumentation and Controls - Complete 

•  Materials Aging and Degradation Assessment – Develop a 
mechanistic understanding of irradiation-assisted stress 
corrosion cracking (IASCC) including crack initiation, swelling, 
and phase transformations.  Assess the long-term 
performance of cables and concrete, including the collection 
of samples from aging plants.  Develop new non-destructive 
examination (NDE) techniques for concrete and cables. 
Conduct irradiation effects experiments on concrete.  Collect 
data on the thermal aging of cast stainless steels in service 
beyond 40 years.  Develop a mechanistic understanding of 
environmental fatigue.  Develop a mechanistic model for 
reactor pressure vessel (RPV) irradiation attenuation effects 
through the vessel wall. 

• Safety Margin Characterization – Work with industry to 
demonstrate the use of the coupled RELAP-7/RAVEN software 
safety analysis tool.  Demonstrate the use of the Risk-
informed Safety Margin Characterization (RISMC) 
methodology to conduct safety margin quantifications of 
boiling water reactor station blackout scenarios.  Expand the 
Grizzly component aging model to include concrete 
degradation. 

• Instrumentation and Controls - Complete human factors 
evaluations and guidance for pilot plant projects related to 
the use of computer based procedures; the use of mobile 
technologies that support real-time automated field work 
packages; and an advanced alarm system.  Continue work on 
a prototype hybrid (analog and digital) control room design.  
Initiate new pilot plant projects on the use of advanced on-
line monitoring systems and advanced outage risk monitor 
systems. 

• Systems Analysis and Emerging Issues – Address emerging 
issues that could influence the continued viability of the 
existing nuclear power plants, such as water usage issues and 
economic viability assessments. 

• Reactor Safety Technologies – Perform a severe accident 

The increase reflects expanded Reactor Safety 
Technologies activities such as evaluation of Severe 
Accident (SA) instrumentation needs, computer 
analysis of SA progression and preparation and 
planning efforts in support of eventual examination 
of the damaged reactors. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

human factors evaluations and guidance 
for deployment of automated field 
activity work packages using mobile 
technologies.  Complete guidance for 
advanced outage control centers to 
improve outage coordination, emergent 
issue resolution, and outage risk 
management.  Publish a technical report 
on measures, sensors, algorithms, and 
methods for large active component 
diagnostic and prognostics monitoring 
technologies. 

• Systems Analysis and Emerging Issues -
Participate in Japanese-led international
effort to analyze the accident and develop
a sampling and examination plan for
collecting key data from the Fukushima
Daiichi reactors.  Continue research on
the survivability of instruments during
severe accidents In support of Fukushima
lessons learned.

instrument needs evaluation for all major domestic plant 
types and identify instrument research gaps.  Initiate research 
into seismic base isolation system to improve plant response 
to seismic events.  Develop severe accident models and test 
plans for molten core experiments.  Conduct failure 
evaluation of safety components under severe accident 
conditions.  Initiate research on new technologies that could 
be used to prevent accidents, mitigate consequences, or 
provide reliable information during accidents.  In 
collaboration with Japan and the international community, 
develop a plan for inspection of damaged Fukushima Daiichi 
reactors and associated systems. 
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Reactor Concepts Research, Development and 
Demonstration Advanced Reactor Technologies 

(formerly Advanced Reactor Concepts)

Description 
The Advanced Reactor Technologies (ART) subprogram represents the renaming of the former ARC subprogram and 
consolidation with the former AdvSMR subprogram activities.  The ART subprogram will support the development of 
innovative reactor technologies that may offer improved safety, functionality and affordability, and build upon existing 
nuclear technology and operating experience.  The subprogram supports research to reduce long-term technical barriers 
for advanced nuclear energy systems addressing advanced reactor technologies.  The subprogram will continue support for 
international activities in the Generation IV International Forum, and international collaborations on advanced reactor 
operations and safety.  This subprogram will be focused on high value research for long term concepts, R&D needs of 
promising mid-range concepts, the development of innovative technologies that benefit multiple concepts, and stimulation 
of new ideas for transformational future concepts.  Near-term emphasis is on advanced reactor components and 
technologies to support advanced small modular reactors which could be manufactured in a factory and shipped to the site 
and that offer simplified operation and maintenance for distributed power applications.  The subprogram also supports 
R&D for more efficient energy conversion, increased proliferation resistance and security.  In addition, the ART program 
supports laboratory/university and industry projects to conduct nuclear technology R&D, including the development of 
codes and standards, sensors and instrumentation, control systems for multiple units, probabilistic risk assessments (PRA) 
methods, and other technologies that are unique and would be useful to support development of advanced concepts.  

Advanced reactor technologies considered in this program reside at different maturity levels.  R&D efforts are mainly  
focused on three advanced concepts: liquid metal-cooled fast reactors, including sodium-cooled fast reactors (SFRs), 
fluoride salt-cooled high-temperature reactors (FHRs), and high temperature gas-cooled reactors (HTGR), which includes 
R&D for high-temperature reactors including qualification of TRISO coated particle fuel and graphite used in both FHRs and 
HTGRs.  In addition, R&D that could provide wide benefits is being pursued with a view to application in many different 
reactor technologies.  The ART subprogram will continue to solicit and evaluate new ideas in order to encourage 
innovation, incorporation of technology advances, and to enhance the safety, as well as performance, of these systems.  
The ART subprogram is continuing engagement with industry by evaluating advanced reactor technologies through the 
Technical Review Panel (TRP) process.  The program will use the TRP process to identify R&D opportunities and help inform 
R&D investment decisions with a view toward long term commercialization by industry. 

R&D activities within the ART subprogram will follow a stepwise process that includes feedback and a focus on efficiency 
and cost-effectiveness to ensure maximum usefulness and applicability of results.  All activities will be reviewed, revisited, 
and revised as necessary in the annual budget development and program planning processes. 
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Advanced Reactor Technologies 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Advanced Reactor Technologies   
• Fast Reactor Technologies – Continue 

build out of the Mechanisms Engineering 
Test Laboratory (METL).  Continue 
development of advanced sensors and 
technology to enable in-service-inspection 
of systems and components within liquid 
metal coolant environments.  Continue 
industry supporting R&D that aligns with 
the Technical Review Panel (TRP) results. 

• High Temperature Reactor Technologies – 
Complete irradiation of AGR-3/4 fuel 
experiment in ATR; perform limited post-
irradiation examination of AGR-2 fuel; 
perform fuel fabrication and 
characterization for AGR-5/6/7 fuel 
qualification experiments.  Prepare AGC-4 
graphite experiment for irradiation in 
ATR. 

• Support international collaborations 
under bi-lateral agreements and 
Generation IV International Forum. 

• Make multi-year awards for an industry 
only R&D competition.  

 

• Fast Reactor Technologies – Complete METL construction and 
commissioning.  Complete engineering analyses on first gear 
test assembly innovations and conduct initial operational 
tests using METL.  Complete Reactor Cavity Cooling System 
decay heat removal test matrix on partial and full system 
failures. Continue cost-shared technology development pro-
jects with industry in alignment with the TRP results. 

• High Temperature Reactor Technologies – Perform post-
irradiation examination of AGR-2 and AGR-3/4 fuel 
experiments.  Complete the design of the AGR-5/6/7 ex-
periment.  Perform irradiation of AGC-4 graphite experiment 
in ATR and perform post-irradiation examination of AGC-2 
graphite experiment.  

• Advanced Reactor Generic Technologies – Conduct advanced 
reactor materials research including completion of ASME 
Code Qualification case proposals for selected materials and 
properties enhancement testing of high temperature steel.  
Continue development and operational performance testing 
on heat exchangers and modeling for high efficiency Brayton 
cycle energy conversion technology.  Continue U.S.-China, 
Generation IV International Forum (GIF), and trilateral efforts 
on advanced reactor safety, thermohydraulics, facilities, and 
other collaborative research. 

• Advanced Reactor Regulatory Framework– Provide technical 
reports to NRC on General Design Criteria related topics and 
advanced reactor technologies to support the NRC’s establish-
ment of an advanced reactor licensing framework.  Complete 
development of a database that captures historical SFR equip-
ment performance data which will be used to support the risk 
and safety analysis of future advanced reactors. 

• Advanced Reactor System Studies – Continue economic 
analysis study including capital, operations and fuel costs. 

The increase from $59,905,275 to $70,240,000 
reflects the consolidation of the former Advanced 
Reactor Concepts (ARC) subprogram with the 
Advanced Small Modular Reactor (AdvSMR) R&D 
subprogram and a refocusing of the RD&D on 
advanced technologies for non-water cooled reactor 
systems.  The consolidated subprogram’s request 
now incorporates the AdvSMR subprogram with 
enacted FY 2014 funding of $22,963,688 and the 
ARC subprogram with enacted FY 2014 funding of 
$59,905,275.  The overall decrease in the 
consolidated program’s funding from $82,868,963 in 
FY 2014 to $70,240,000 reflects a reduction of  
$12,628,963 provided in FY 2014 to fully fund a 
multi-year industry only R&D competition which is 
not being requested in FY 2015, and other minor 
efficiencies obtained through the sub-program 
consolidation. 
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Fuel Cycle Research and Development 

Overview 
The mission of the Fuel Cycle Research and Development (FCR&D) program is to conduct generic research and 
development (R&D) and non-R&D activities related to used nuclear fuel (UNF), nuclear waste management and disposal 
issues and conduct R&D on advanced sustainable fuel cycle technologies that have the potential to improve resource 
utilization and energy generation, reduce waste generation, enhance safety, and limit proliferation risk.  The program 
employs a long-term, science-based approach to foster innovative, transformational technology solutions to achieve this 
mission.  Advancements in fuel cycle technologies and solutions support the enhanced availability, affordability, safety, and 
security of nuclear-generated electricity in the United States. 

Highlights of the FY 2015 Budget Request  
FCR&D’s UNF Disposition subprogram will continue to conduct scientific research and technology development to enable 
storage, transportation, and disposal of UNF and wastes generated by existing and future fuel cycles.  To support the 
evolution of the domestic UNF inventory, special emphasis is placed on understanding the behavior of high-burnup fuels. 

In January 2013, the Administration released its Strategy for the Management and Disposal of Used Nuclear Fuel and High-
Level Radioactive Waste.  Full implementation of the Strategy’s principles and components requires new legislation; 
however the Department continues to implement elements of the Strategy where possible within existing authorities.  In FY 
2015 in the UNF Disposition subprogram the Department is allocating $30 million to support preliminary generic process 
development and other non-R&D activities related to storage, transportation, disposal, and consent-based siting, including 
$24 million from the Nuclear Waste Fund.  In addition, the Department requests $49 million for related research and 
development.  

To support the nuclear waste management program over the long term, reform of the current funding arrangement is 
necessary and the Administration believes the funding system should consist of the following elements: ongoing 
discretionary appropriations, access to annual fee collections provided in legislation either through their reclassification 
from mandatory to discretionary or as a direct mandatory appropriation, and eventual access to the balance or “corpus” of 
the Nuclear Waste Fund.  

The FY 2015 Budget includes a proposal to implement such reform. Discretionary appropriations are included for the 
duration of the effort.  These funds would be used to fund expenses that are regular and recurring, such as program 
management costs, including administrative expenses, salaries and benefits, studies, and regulatory interactions. In FY 2015 
these funds will be for ongoing studies and outreach efforts associated with transportation, storage, and geologic disposal 
through the UNF Disposition subprogram.  Mandatory appropriations in addition to the discretionary funding are proposed 
to be provided annually beginning in 2018 to fund the balance of the annual program costs.  

Over the next 10 years the program reflected in the FY 2015 Budget begins operation of a pilot interim storage facility, 
advances toward the siting and licensing of a larger interim storage facility, and makes demonstrable progress on the siting 
and characterization of geologic repository sites. 
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Fuel Cycle Research and Development 
Funding ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted2 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Fuel Cycle Research and Development      
Material Recovery and Waste Form Development 37,450 34,300 34,300 35,300 +1,000 
Advanced Fuels  39,146 60,100 60,100 43,100 -17,000 
Systems Analysis and Integration 21,993 19,605 19,605 18,500 -1,105 
Materials Protection, Accounting. & Control Technology 6,983 7,600 7,600 7,600 0 
Used Nuclear Fuel Disposition 57,848 60,000 60,000 79,000 +19,000 
Fuel Resources 6,476 4,600 4,600 5,600 +1,000 

Total, Fuel Cycle Research and Development 169,896 186,205 186,205 189,100 +2,895 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $4,732; STTR: $613 
• FY 2014 Projected: SBIR $4,374; STTR: $625 
• FY 2015 Request: SBIR $4,614: STTR: $636 

1 Funding reflects the transfer of SBIR/STTR to Science. 
2 FY 2014 Enacted column reflects a rescission of $295K as identified within Section 317 of Public Law 113-76. 
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Fuel Cycle Research and Development 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Request 

Material Recovery and Waste Form Development: The increase from $34,300,000 to $35,300,000 supports the US-Republic of Korea (ROK) Joint 
Fuel Cycle Studies (JFCS) for the installation of integrated, kilogram-scale electrochemical processing equipment.  In general, the subprogram is 
shifting its focus to near-term support for the current fuel cycle and leveraging its technical expertise in material recovery to support U.S. non-
proliferation goals. 
 
Advanced Fuels: The decrease from $60,100,000 to $43,100,000 reflects completion or full funding of activities related to accident tolerant fuel 
development in FY 2014 resulting from the increased funding provided in the FY 2014 Omnibus Appropriations.  
 

+1,000 
 
 

 
 

-17,000 

Systems Analysis and Integration: The decrease from $19,605,000 to $18,500,000 reflects the completion of the evaluation and screening of fuel 
cycle options in FY 2014. 
 

-1,105 

Used Nuclear Fuel R&D: The increase from $60,000,000 to $79,000,000 supports research and development activities required to develop the 
technical knowledge to support long-term storage of high-burnup fuels.  Of this increase, $9M will be used to implement the adaptions that are 
determined to be necessary to use existing Idaho National Laboratory (INL) facilities to handle large transportation casks.  Funding increases to $6M 
for the high-burnup, dry storage demonstration effort.  It is expected that this will be the peak funding year for this effort.  Other increases include 
progress on deep borehole demonstration activities and implementing the field tests to advance salt repository science for disposal of heat-
generating waste. 
 

+19,000 

Fuel Resources: The increase from $4,600,000 to $5,600,000 is to investigate advanced ligand design and advanced adsorbent material for 
extracting uranium from seawater.  The subprogram exceeded its short-term goal to double the world’s best uranium adsorption capacity.  There is 
great potential to progress beyond this goal with additional R&D into advanced techniques and materials such as nanosynthesis and 
nanomanufacturing techniques and computational screening tools for evaluation and rational synthesis of additional functional ligands for 
enhanced selectivity, capacity, durability, and kinetics.  

+1,000 

  
Total, Fuel Cycle Research and Development +2,895 
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Fuel Cycle Research and Development 
Material Recovery and Waste Form Development 

 
Description 
Material Recovery and Waste Form Development, formerly Separations and Waste Forms, is increasingly applying the 
expertise and technical capabilities to a wider array of applications than just separations.  The subprogram now also 
leverages its expertise by working with others in areas such as environmental remediation, national security missions, as 
well as civilian nuclear applications.  
 
Regarding civilian nuclear applications, our future ability to sustainably and economically recycle LWR fuels and advanced 
reactor fuels, if deemed cost-effective, appropriate and necessary, will depend in part on our ability to separate the various 
elements from the used nuclear fuel into material for reuse and material for disposal.  The ability to engineer, produce, and 
manage fuel cycle waste forms that are chemically and structurally stable over relevant periods of time from decades to 
hundreds of thousands of years (depending on the radioisotope), would be critical for any advanced fuel cycle.   
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Material Recovery and Waste Form Development 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Material Recovery and Waste Form 
Development 

  

• Complete plans for initial integrated lab-
scale testing of a separations case study 
for aqueous separations. 

• Select and refine advanced waste forms 
for separations a separations case study. 

• Perform Phase 2 of US-ROK JFCS. 
• Conduct focused research on advanced 

aqueous separations technologies. 
• Continue research on the next 

generation electrochemical separation 
technology. 

• Continue limited exploration of used fuel 
pretreatment technologies as a low-risk 
extended storage alternative. 

• Develop minor actinide separation methods to support 
development/testing of reference process(es) for americium 
alone or americium and curium separation methods and of 
high potential alternatives that could provide significant 
improvement over a separation case study.   

• Support international collaborations with France, Japan, 
China, and Russia.  

• Develop and demonstrate alternative adsorbents for iodine 
(such as metal-organic framework, aerogels) and effective 
waste forms for iodine.  Perform deep bed sorption tests for 
Iodine capture using a variety of sorbents to determine 
sorption capacities.  Study the performance of iodine waste 
forms. 

• Conduct deep bed sorption tests for krypton using a variety 
of sorbents to determine sorption capacities. 

• Develop integrated off-gas flowsheet that includes tritium 
capture and seeks to maintain separation between iodine and 
tritium. 

• Investigate thermodynamics and kinetics of reference 
process(es) to better characterize operating window and 
optimize process performance. 

• Continue development of atomistic models for waste form 
performance over geologic timescales to include corrosion 
processes and radiation stability. 

• Continue progress on development of plant scale model 
framework and model integration; hydraulic modeling of 
centrifugal contactors, including generation of data to 
support model development; modeling of reference flow 
sheet to develop/determine waste compositions; and 
product compositions and waste quantities. 

• Begin defining and developing process parameters and 
testing plans for reference process(es). 

• Testing of solvent degradation mechanisms and products for 

A high priority of the subprogram is the US-ROK 
JFCS.  This activity receives increased funding in 
FY 2015 for the installation of integrated, 
kilogram-scale electrochemical processing 
equipment.  In general, the subprogram is 
shifting its focus to near-term support for the 
current fuel cycle and leveraging its technical 
expertise in material recovery with national 
security programs and international 
collaborations to support U.S. non-proliferation 
goals. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

reference processes and support international collaboration 
on solvent degradation with France. 

• Perform lab-scale chemistry testing of reference process(es) 
using simulants and actual fuel, perform flowsheet testing of 
reference processes on simulants. 

• Continue development of uranium/transuranic drawdown 
technologies on solid cathode.  

• Complete hot demonstration of zirconium purification from 
hulls. 

• Develop alternative glass ceramic waste forms, epsilon 
metals in undissolved solids and alternative crystalline 
ceramic waste forms. 

• Begin to develop engineering data for advanced processing 
using the cold crucible induction melter. 
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Fuel Cycle Research and Development 
Advanced Fuels 

 
Description 
The development of improved and advanced nuclear fuels is a major objective for both existing LWRs and the entire 
spectrum of advanced nuclear energy systems.  The development of advanced fuels is an essential part of certain future 
sustainable fuel cycle options.  Advanced fuels is pursuing two major paths: 1) the development of next generation LWR 
fuels with enhanced accident tolerance, and 2) development over the long term of transmutation fuels with enhanced 
proliferation resistance and resource utilization.  The Advanced Fuels subprogram sustains core development and 
experimental capabilities in support of the nuclear reactor technologies described in the Office of Nuclear Energy’s Reactor 
Concepts Research, Development, and Demonstration program. 
 
In FY 2015, the program continues feasibility and assessment activities of accident tolerant fuel (ATF) and clad concepts.  
This includes bench-scale fuel fabrication and testing involving irradiations, steam environments, furnaces, and mechanical 
property testing.  These feasibility and assessment activities also include establishing modeling capability for these new 
concepts (largely developed from existing models) as well as studies of impacts on economics, the fuel cycle, operations, 
safety, and the environment.  These evaluations will inform decisions about future activities in this subprogram. 
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Advanced Fuels 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Advanced Fuels   
• Continue feasibility testing of advanced 

LWR fuel concepts with enhanced 
accident tolerance in preparation for 
down selection of concepts for further 
study. 

• Complete impact studies to inform 
decisions about next steps. 

• Develop additional capabilities for a 
science-based approach to fuel 
development by initiating irradiation 
testing of selected single-crystal uranium 
dioxide separate effects samples to 
support model development. 

• Conduct focused testing/examinations in 
support of accident tolerant fuel (ATF) 
concept evaluation. 

• Supports industry's continued 
participation to evaluate the feasibility of 
accident tolerant fuel.  

• Identify steady state and transient 
testing equipment and associated 
advanced instrumentation needs, 
conduct options evaluation and begin 
preliminary design.  

• Accelerate provision of refined data from 
advanced testing instrumentation and 
post-irradiation examination results to 
the NE Advanced Simulation and 
Modeling program.  This will improve our 
capabilities to qualify accident tolerant 
fuel. 
 

• Perform R&D across multiple laboratory organizations 
supporting the development of innovative accident tolerant 
fuel for LWRs. 

• Develop metrics, performance assessment, and 
characterization for LWR accident tolerant fuel to inform 
next steps for the program.     

• Test accident tolerant fuel irradiation capsule in the INL’s 
Advanced Test Reactor.  

• Support international activities related to collaborations with 
Japan, France, Korea, Russia, China, and Euratom.  
International activities will include acquisition of neptunium 
dioxide (NpO2) for support to the Global Actinide Cycle 
International Demonstration Project. 

• Acquire, prepare, characterize, and maintain the uranium 
and actinide feedstocks. 

• Continue development of fabrication processes for minor 
actinide-bearing metal fuel. 

• Characterize minor actinide bearing metal alloy fuel 
composition for mechanical, physical, and thermal 
properties.   

• Install advanced post-irradiation examination equipment in 
the Irradiated Materials Characterization Laboratory at the 
Idaho National Laboratory. 

The reduction in Advanced Fuels reflects 
completion or full funding for several activities 
related to ATF development in FY 2014 resulting 
from the increased funding provided in the FY 
2014 Omnibus Appropriations.  
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Fuel Cycle Research and Development 
Systems Analysis and Integration 

 
Description 
Systems Analysis and Integration subprogram provides the critical capability needed to analyze complex fuel cycle system 
options, assess overall performance under various scenarios, and improve understanding of the interdependencies 
between various subsystems and associated technologies.  Systems analysis coupled with the application of the principles 
of systems engineering will: 1) help the program objectively and openly identify fuel cycle options worthy of further study; 
2) aid identification and prioritization of the R&D needed; 3) help formulate and execute program budgets; 4) enable 
clearer communication of the rationale for R&D funding decisions; and 5) enhance the ability of the program to rapidly 
adapt to future decisions. 
 
Hundreds of potential fuel cycle options exist within three broad fuel cycle strategies (once through, limited recycle, and full 
recycle).  The main focus of work in this area is evaluation and screening of fuel cycle options.  The screening results will be 
used to identify a relatively small number of those fuel cycle options that can potentially offer significant performance 
benefits compared to the current fuel cycle.  They will be used to determine fuel cycle component technology functions and 
requirements to inform future research.  
 
Systems analysis and integration provides support in knowledge management, communications, fostering innovation, 
project controls, and program integration.  
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Systems Analysis and Integration 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Systems Analysis and Integration   

• Complete and summarize fuel cycle 
evaluation and screening results to 
inform decisions about associated R&D 
directions. 

• Integrated fuel cycle analysis: develop 
fuel cycle data packages, perform 
detailed technology assessments, and 
develop analysis tools. 

• Fuel cycle evaluation and screening: 
identify options with highest potential 
and evaluate whether further research is 
warranted, integrate results into ongoing 
R&D activities. 

• Program support: continue information 
management, communications, quality 
assurance, knowledge management, 
program reviews, and innovation. 

• Program management: facilitate 
communication of guidance and 
technical direction to participating 
laboratories; coordinate the 
development of program R&D 
objectives, strategies, and activities; 
administer project control functions. 

• Continue to provide the leadership for 
the International Criticality Safety 
Benchmark Evaluation Project.   

• Complete independent peer review of 
selected subprograms. 

• Respond to evolving Fuel Cycle 
Technologies (FCT) R&D program needs 
for systems-level examinations of fuel 
cycle performance and integration of FCT 

• Conduct analyses of transitions from current fuel cycles to 
the much smaller set of "most promising" fuel cycles as 
defined by the evaluation and screening activity, including 
both evolutionary changes and introduction of new 
technologies, and including economics, growth rates, 
extended storage, and facility deployment. 

• Develop communication products for the results of the 
evaluation and screening, focusing on the identification of 
potential R&D directions.  

• Provide for fuel cycle catalog evolution and continued 
development to be available to the FCR&D program as a 
resource of fuel cycle knowledge. 

• Examine the nuclear energy system impacts of using 
accident tolerant fuel, including the effects on resources, 
economics, and potential impacts to the other parts of the 
fuel cycle, depending on the accident tolerant fuel and the 
fuel cycle being considered. 

• Participate in international systems analysis activities, 
including those at the International Atomic Energy Agency 
and Organization for Economic Cooperation and 
Development/Nuclear Energy Agency.  

• Provide supporting analyses of fuel cycle options to evaluate: 
safety, reliability, system maturity, intra-system cohesion, 
technology adoption risks.   

• Prepare addendum to the Fuel Cycle Cost Basis Report. 
• Develop Fuel Cycle Data Packages to support population of 

the Fuel Cycle Catalog. 
• Continue to revaluate and refine the specific credible fuel 

cycle options working with the R&D campaigns as the FCR&D 
program directions are defined, and as results are obtained. 

• Respond to evolving FCT R&D program needs for systems-
level examinations of fuel cycle performance and integration 
of FCT R&D program activities. 

• The decrease in Systems Analysis and 
Integration reflects the completion of the 
evaluation and screening of fuel cycle 
options in FY 2014. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

R&D program activities. 
• Establish effective interactions with the 

R&D campaigns to ensure that the Fuel 
Cycle Options campaign supports the 
need for integrated fuel cycle analysis of 
fuel cycle issues important to decision- 
and policy-makers. 
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Fuel Cycle Research and Development 
Materials Protection, Accounting and Control Technology 

 
Description 
The Materials Protection, Accounting and Control Technology (MPACT) subprogram strives to develop the technologies and 
analysis tools to support the next generation of nuclear materials management and safeguards for future U.S. nuclear fuel 
cycles.  It also includes assessing vulnerabilities and security of the consolidated storage of used nuclear fuel.  Moving 
forward to address the energy security needs of the country will require innovative approaches to materials control and 
accounting to ensure that nuclear material is not misused, diverted, or stolen. 
 
NE works closely with the National Nuclear Security Administration (NNSA), Department of State, and the Nuclear 
Regulatory Commission (NRC) on issues related to nuclear nonproliferation. NNSA has broad responsibilities in international 
nonproliferation and security matters for the present and into the future.  MPACT is focused on R&D as it relates to 
potential future fuel cycle facilities here in the United States. 
 
Challenges facing nuclear materials accountancy in general include: 

• Limitations of accuracy and timeliness of detection (especially in high radiation fields) 
• New reactor designs and fuel cycle concepts, which require new nuclear material management approaches 

(Small Modular Reactors, Gas-Cooled Reactors, Thorium, etc.) 
• Traditional material control and accountability challenges, such as uncertainty in large throughput facilities 
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Materials Protection, Accounting and Control Technology 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Materials Protection, Accounting and 
Control Technology 

  

• Continue development and initiate 
testing of improved nuclear materials 
accountancy technologies to support 
electrochemical separations processes. 
(Results of this work will be shared under 
the US-ROK JFCS as appropriate.) 

• Complete initial assessment of reference 
fuel cycle technologies and establish 
Safeguards and Security by Design 
methods and guidance. 

• Complete detailed assessment of used 
fuel transportation and consolidated 
storage safeguards. 

• Develop and test innovative new 
methods for proliferation and terrorism 
risk assessment. 

• Support interim storage design activities 
to advance Safeguards and Security by 
Design. 

• Develop analyses and technologies to address security of 
used fuel extended storage (publish guidance documents, 
develop and apply risk-informed nuclear security analytical 
methods, perform threat assessments, develop innovative 
security technologies). 

• Develop and demonstrate innovative new methods for 
proliferation and terrorism risk assessment (adversary 
analysis, decision analysis, game theory, and prototypic 
evaluations building on existing risk assessment methods).  

• Develop analysis tools to enable next generation nuclear 
materials management (fundamental models and signature 
development, statistical inference and methodology, facility-
level performance models). 

• Develop and demonstrate sensors to fill gaps in nuclear 
materials protection, accounting and control emphasizing 
electrochemical processing (microfluidic sampling, 
potentiometric sensor, level and density sensor, product 
assay). 

• Support the Department’s Strategy for Management and 
Disposal of Used Nuclear Fuel and High-Level Radioactive 
Waste through Safeguards and Security by Design. 

• Test next generation nuclear materials management 
technologies and approaches as opportunities arise. 

• Address safeguards and security issues associated with 
technology development in other Campaigns. 

• Support NRC rulemaking through engagement and data 
generation. 

• Continue international engagement to help influence and 
support nuclear energy enterprise. 

Related to proliferation risk assessment MPACT 
will conduct more focused studies using existing 
tools rather than develop new methodologies 
and tools.  This is consistent with the findings of 
the 2013 National Academy of Sciences study on 
proliferation risk.  The subprogram is increasing 
the demonstration of next generation nuclear 
materials management technologies as 
opportunities arise both domestically and 
internationally. 
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Fuel Cycle Research and Development 
Used Nuclear Fuel Disposition 

 
Description 
This subprogram is organized into two distinct activities: 1) research and development to identify alternatives and conduct 
scientific research and technology development to enable storage, transportation, and disposal of used nuclear fuel and 
wastes generated by existing and future nuclear fuel cycles, and 2) activities to lay the ground work and develop options for 
decision makers on the design of an integrated waste management system. 
 
Work continues with strong focus on researching and developing storage, transportation, and disposal technologies for 
used fuel and nuclear waste.  R&D efforts in these important areas began in NE in FY 2010.  There are a number of key 
elements that the Department has recognized as foundational to the nation’s used fuel management and high-level waste 
disposal program and UFD R&D encompasses these elements.   
 
Analyses conducted in FY 2012 indicated that the current inventory of domestic UNF has significantly evolved since the first 
50 years of nuclear power operation.  Examination of UNF discharges in recent years indicates an increase in average 
burnup projected to be 50 GWd/MTU.  R&D in this subprogram includes a focus on the need to develop the technical 
knowledge to support long-term storage and transportation of high-burnup fuels. 
 
Also, the Department began to work in FY 2012 to lay the groundwork that could lead to one or more facilities for spent 
fuel management under a consent-based siting program and prepare for large-scale transport of used fuel.   
 
In January 2013, the Administration released its Strategy for the Management and Disposal of Used Nuclear Fuel and High-
Level Radioactive Waste and all of the activities in this subprogram support this Strategy.  Full implementation of the 
Strategy requires legislation, however, in the meantime the Department is taking action on the Strategy to the extent 
possible within existing authorities.   
 
To support the nuclear waste management program over the long term, reform of the current funding arrangement is 
necessary and the Administration believes the funding system should consist of the following elements: ongoing 
discretionary appropriations, access to annual fee collections provided in legislation either through their reclassification 
from mandatory to discretionary or as a direct mandatory appropriation, and eventual access to the balance or “corpus” of 
the Nuclear Waste Fund.   
 
The FY 2015 Budget includes a proposal to implement such reform.  Discretionary appropriations are included for this new 
program for the duration of the effort.  These funds would be used for expenses that are regular and recurring, such as 
program management costs, including administrative expenses, salaries and benefits, studies, and regulatory interactions.  
In FY 2015 Department is requesting $30 million, including $24 million from the Nuclear Waste Fund, to support preliminary 
generic process development and other non-R&D activities related to storage, transportation, disposal, and consent-based 
siting.  Mandatory appropriations in addition to the discretionary funding are proposed to be provided annually beginning 
in 2018 to fund the balance of the annual program costs. 
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Used Nuclear Fuel Disposition  
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Used Nuclear Fuel Disposition   

Research and Development activities Perform 
R&D to support extended storage of used 
fuel. 
• Perform R&D on alternative disposal 

environments (modeling, evaluation and 
experiments). 

• Implement laboratory tests and 
modeling studies to further advance salt 
repository science.   

• Implement the field tests to advance salt 
repository science for disposal of heat-
generating waste. 

• Undertake R&D as necessary to further 
the understanding of hydro-geochemical, 
physical geology, structural geology, 
geophysical state and engineering 
properties of deep crystalline rocks--
borehole R&D. 

• Increase involvement with international 
organizations and groups working on the 
disposition of spent nuclear fuel to 
leverage existing international 
knowledge. 

• Perform R&D to support transportation 
of extended storage fuel: field testing to 
assess realistic loadings during transport. 
 

 
 
 
 
 
 
 

Research and Development activities 
• Develop the technical knowledge and the capability to 

examine high-burnup UNF to support NRC licensing for long-
term storage.  This activity involves the following: 
o Initiate activities to develop capabilities to examine fuel 

and evaluate high-burnup fuel in long-term storage 
through adapting existing facilities at the Idaho National 
Laboratory.  The adapted facilities will have the 
capability to examine the entire dry cask storage system 
(DCSS) after storage, including the fuel, cladding, 
assembly hardware, baskets, neutron poisons, and 
canister/cask and reseal the cask after examination. 

o Support for industry testing of canister material 
performance in situ at three additional independent 
Spent Fuel Storage installation sites in collaboration with 
the Electric Power Research Institute to obtain 
environmental samples and canister performance data. 

o Develop advanced instrumentation: Explore the 
development of nondestructive evaluation/examination 
and long-term online monitoring technologies for DCSS 
integrity assessments including crucial physical 
parameters such as temperature, pressure, leakage and 
structural integrity in general. 

o Conduct tests:  Conduct additional shaker table tests on 
industry-supplied dummy fuel assemblies.  Test high-
burnup cladding and stainless steel canisters for 
corrosion.  Test measurement of loads on fuel 
assemblies during transportation. 

• Continue long-term R&D and international collaborations on 
alternative disposal environments, including field tests.  

• Continue R&D work to explore the possibility of direct 
disposing existing loaded dual purpose canisters in a 
repository. 

• Evaluate alternative design concepts for deep borehole 

Research and Development activities  
Most of the $19M increase for research and 
development activities in FY 2015 is required to 
develop the technical knowledge to support 
long-term storage of high-burnup fuels.  Of this 
amount, $9M will be used to implement the 
adaptations that are determined to be necessary 
to use existing INL facilities to handle large 
transportation casks.   
 

Funding increases to $6M for the high-burnup, 
dry storage demonstration effort.  Other 
increases include field tests, including beginning 
implementation of the deep borehole 
demonstration tests. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

 
 
 
 
 
 
 
Integrated waste management system 
activities 
• Continue developing plans for a 

consent-based siting process. 
• Complete an analysis for initial used fuel 

shipments from shutdown reactor sites: 
including staffing, routing, procurement, 
operations, security, quality assurance, 
emergency response, training, logistics, 
site servicing, mobilization, operational 
readiness, and site servicing schedules. 

• Continue the conceptual design for a 
generic storage facility and supporting 
transportation system. 

• Conduct system architecture and 
operating evaluations of various used 
fuel management systems: Centralized 
and/or regional storage facilities, 
various repackaging scenarios and 
acceptance rates, update transportation 
and storage system models, and 
develop cost data bases. 

• Continue the evaluation of standardized 
containers for storage, transportation, 
and potentially disposal. 

• Continue to work cooperatively with the 
state regional groups on transportation 
issues. 

• Update the National Transportation Plan 
to address initial shipments from 
shutdown reactors to a generic 

disposal. Start to implement the deep borehole 
demonstration and participate in DOE’s Subsurface Crosscut 
tasks. 

• Continue evaluating 3 main geologic rock types: crystalline, 
clay/shale, and salt.  Analyses, lab and field tests will be 
conducted for all three rock types as appropriate. 

 
Integrated waste management system activities 
• Continue developing plans for a consent-based siting 

process. 
• Maintain and expand the unified and integrated UNF 

database and analysis system to characterize the input to the 
waste management system. 

• Prepare for large-scale transportation of UNF and high-level 
radioactive waste to a pilot interim storage facility with focus 
on UNF at shutdown reactor sites. Engage with State 
Regional Groups, tribes and other stakeholders, revise 
National Transportation Plan, prepare to implement the 
Nuclear Waste Policy Act Section 180(c) pilot program, 
initiate efforts to develop railcars per Association of 
American Railroads standard, initiate efforts according to 
hardware acquisition strategy, refine routing studies, address 
recommendations from the 2006 National Academy of 
Sciences Going the Distance study, etc. 

• Evaluate integrated approaches to storage, transportation, 
and disposal in the waste management system with an 
emphasis on providing flexibility, including evaluation of 
standardization of dry cask storage and transportation 
systems. 

• Evaluate expanded generic operational and conceptual 
design alternatives for the expanded interim storage facility. 
This includes developing more detailed cost and schedule 
data. 

• Develop a generic topical safety analysis report for a pilot 
integrated storage facility, including cask receipt and 
handling facilities, and engage with NRC on their review. 

• Complete expanded system architecture studies and decision 
analysis capability, expanded organizational infrastructure 
for document control and UNF data/knowledge 

 
 
 
 
 
 
 
The Department continues to make progress in 
implementing the recommendations of the 
Strategy for the Management and Disposal of 
Used Nuclear Fuel and High-Level Radioactive 
Waste. 

 

Page 450



FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

consolidated storage facility. 
 

management, and expanded efforts to support licensing and 
UNF acceptance. 

• Complete enveloping generic designs of small and medium 
size Standardized Transportation Aging and Disposal 
canisters. 

• Continue existing work in development of advanced 
modeling tools for systems-level analysis of repository 
concepts. 

• Verify and establish the next-generation waste management 
systems logistics analysis tool to enable the transition from 
legacy tools. 
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Fuel Cycle Research and Development 
Fuel Resources 

 
Description 
For nuclear energy to remain a sustainable energy source, there must be assurance that an economically viable supply of 
nuclear fuel is available.  The availability of fuel resources for each potential fuel cycle and reactor deployment scenario 
must be understood. Seawater contains more than 4 billion tons of dissolved uranium.  This unconventional uranium 
resource, combined with a suitable extraction cost, can potentially provide a price cap and ensure centuries of uranium 
supply even with aggressive world-wide growth in nuclear energy applications.  Seawater uranium recovery technology is 
identified in the Nuclear Energy Roadmap as an area most appropriate for federal involvement to support a long-term, 
“game-changing” approach. 
 
The Fuel Resources subprogram exceeded its initial goal to double the world’s best uranium adsorption capacity.  In FY 
2015, the subprogram continues to develop advanced adsorbent materials through fundamental understanding of uranium 
coordination chemistry in diluted seawater environments.  The subprogram is also pursuing the development of advanced 
adsorbents by taking advantage of tunable porosity, high surface area nano-materials.  The subprogram objectives are to 
reduce the seawater uranium recovery technology cost uncertainties and to provide options for addressing long-term 
sustainability of uranium resource. 
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Fuel Resources 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Fuel Resources   
• Continue utilizing nanosynthesis and 

nanomanufacturing techniques to 
develop new polymer sorbents. 

• Continue optimizing synthesis and the 
design of new functional ligands via 
computational tools. 

• Provide technical coordination of R&D 
activities within Fuel Resources area.  

• Develop advanced adsorbent materials 
by irradiation (e-beam and x-ray) 
induced and chemical grafting methods 
to increase the uranium sorption 
capacity and selectivity. 

• Conduct sorption and uranium recovery 
experiments in a marine environment to 
provide data for scale-up and evaluation 
of marine deployment.  

• Conduct cost and energy analyses and 
developed cost/energy models to 
include newly developed adsorbents and 
technologies to aid in focusing R&D 
efforts. 

 

• Continue improving adsorbent processing technology to 
reduce cost and increase performance. 

• Continue utilizing nanosynthesis and nanomanufacturing 
techniques to develop new polymer sorbents. 

• Continue optimizing synthesis and the design of new 
functional ligands via computational tools. 

• Optimize the development design of braided fiber 
adsorbents by increasing loop length, loop density and loop 
numbers. 

• Conduct sorption and uranium recovery experiments in a 
marine environment to provide data for scale-up and 
evaluation of marine deployment.  

• Conduct cost and energy analyses and developed 
cost/energy models to include newly developed adsorbents 
and technologies to aid in focusing R&D efforts.  

• Continue material durability evaluation. 
 

The increase in Fuel Resources is to investigate 
advanced ligand design and advanced adsorbent 
material for extracting uranium from seawater.    
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Fuel Cycle Research and Development 
Capital Summary ($K) 

 

 Total Prior Years FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Capital Operating Expenses Summary (including (Major Items of Equipment 
(MIE)) 

       

Capital Equipment > $500K (including MIE) n/a n/a 0 3,150  3,000 -150 
Plant Projects (GPP and IGPP) (<$10M) n/a n/a 822 0  0  0 
Accelerator Improvement Projects (AIP) (<$5M) n/a n/a 0 0  0 0 

Total, Capital Operating Expenses n/a n/a 822 3,150  3,000 -150 
        

Capital Equipment > $500K (including MIE)        
Electron Probe Micro-Analyzer  4,500 n/a 0 2,500  2,000 -500 
Glovebox and hoods 1,650 n/a 0 650  1,000 +350 

Total, Capital Equipment (including MIE) 6,150 n/a 0 3,150  3,000 -150 
        
Plant Projects (GPP and IGPP) (Total Estimated Cost (TEC) <$10M)        

Total Plant Projects (GPP/IGPP) (Total Estimated Cost (TEC) <$5M) 822 n/a 822 0  0 0 
High Density Fuel Glovebox 822 n/a 822 0  0 0 

Total, Plant Projects (GPP/IGPP) (Total Estimated Cost (TEC) <$10M) 822 n/a 822 0  0 0 
        
Total, Capital Summary 6,972 n/a 822 3,150  3,000 -150 
 
 
 
 
 
 
 

Page 454



Nuclear Energy Enabling Technologies 
 

Overview 
The Nuclear Energy Enabling Technologies (NEET) program sponsors research and development (R&D) in crosscutting 
technology areas, such as materials and sensors and instrumentation, and advanced manufacturing, that can inform  
extended economical operation of the current fleet of light water reactors and enable the development of advanced 
reactor designs and fuel cycle technologies.  This program also makes a strong investment in modeling and simulation 
efforts to bring 30 years of improved computational and material science to reactor and fuel system simulation.  The result 
will provide researchers, designers, and operators with advanced tools to better understand the behavior of nuclear 
systems and thereby improve safety and efficiency.  These technologies will advance the state of nuclear technology, 
improving its competitiveness, and promoting continued contribution to meeting our Nation’s energy and environmental 
challenges.   
 
The R&D activities will create the basis for improvements in safety, performance, reliability, economics, and proliferation 
risk reduction and promote creative solutions to the broad array of nuclear energy challenges related to reactor and fuel 
cycle development.  The activities undertaken in this program complement those within the Reactor Concepts and Fuel 
Cycle research and development programs.  The knowledge generated through these activities will allow the Office of 
Nuclear Energy (NE) to address key challenges affecting nuclear reactor and fuel cycle deployment (e.g., capital cost, 
technology risks, and proliferation concerns).  Further, these activities will contribute to sustaining nuclear energy as a key 
component of our energy portfolio and help to achieve energy security and greenhouse gas emission reduction objectives 
of the United States. 
 
In maximizing the benefits of nuclear power, work must be done to address the broader nuclear energy challenges:  

• Maintaining and improving the safety of nuclear energy. 
• Improving the affordability and efficiency of nuclear energy. 
• Addressing the management of nuclear waste. 
• Minimizing proliferation risks of nuclear materials. 

 
Highlights of the FY 2015 Budget Request  
The FY 2015 budget provides funding for the continuation of the Nuclear Energy Innovation Hub in Modeling and 
Simulation (Hub) into a final five year term, assuming the determination is made that the Hub meets all requirements and 
criteria to be eligible for renewal.  NE is using a formal process to determine whether or not the Hub meets the criteria for a 
second, final phase.  General criteria for this decision process were provided in a 2012 report to Congress and include 
completion of proposed milestones, successfully completing annual NE reviews, significant number of publications, and 
substantial evidence of technology transfer.  The final determination will be completed within FY 2014.  The Hub has 
effectively utilized Nuclear Energy Advanced Modeling and Simulation (NEAMS) technologies to address several important 
operational issues with the current fleet.  In the second term the Hub would address additional reactor operational 
challenges and demonstrate the technology transfer from lab to industry of Hub analytic techniques.  The NEAMS program 
will initiate critical experiments and benchmarking activities to verify and validate the computer models for use by industry, 
academia and the national laboratory communities while continuing the development of its state-of-the-art simulation 
capabilities. 
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Nuclear Energy Enabling Tehcnologies 
Funding ($K) 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current2 

FY 2015 
Request 

FY 2015 
vs 

FY 2014  
Enacted 

Nuclear Energy Enabling Technologies      
Crosscutting Technology Development 13,230 13,923 13,923 13,901 -22 
Nuclear Energy Advanced Modeling and Simulation 16,717 13,363 13,363 21,536 +8,173 
Energy Innovation Hub for Modeling and Simulation 23,838 24,293  24,293  24,300 +7 
National Scientific User Facility (NSUF) 14,119 19,530 19,530 18,509 -1,021 

Total, Nuclear Energy Enabling Technologies 67,904 71,109  71,109  78,246 +7,137 
 
SBIR/STTR: 
• FY 2013 Transferred:  SBIR $1,891; STTR:  $245 
• FY 2014 Projected:  SBIR $1,991; STTR:  $284 
• FY 2015 Request:  SBIR $2,269; STTR:  $313 
 

1 Funding reflects the transfer of SBIR/STTR to Science. 
2 FY 2014 Enacted column reflects a rescission of $21,100 as identified within Section 317 of Public Law 113-76. 

Page 456



Nuclear Energy Enabling Technologies 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

 
Crosscutting Technology Development:  No significant changes. 
 
Nuclear Energy Advanced Modeling and Simulation:  The overall increase of $8,173,000 accommodates the need for verification and validation 
activities associated with the NEAMS program.  NEAMS develops advanced analytic tools for use by national labs, industry, and academia to 
simulate nuclear energy systems including reactors and fuels.  The additional funding will be used to fund one or two additional Nuclear Energy 
University Program (NEUP) awards for NEAMS verification and validation, and to accelerate the verification and validation of NEAMS tools through 
modeling and testing so that end users can use them with confidence.  This includes a highly leveraged three dimensional in-core nuclear fuels test 
being designed for the Halden Reactor in Norway and continuing bilateral research with other countries interested in benchmarking exercises for 
NEAMS codes.  Completion of the validated NEAMS Toolkit will provide the nuclear energy enterprise with a modern analytic capability that 
incorporates the latest understanding of physics and that scales to run on laptops to supercomputers.   
 
Energy Innovation Hub for Modeling and Simulation: No significant changes. 
 
National Scientific User Facility:  The overall reduction of $1,021,000 represents the successful completion of NSUF-sponsored R&D projects in 
FY 2014.   
 

 
-22 

 
+8,173 

 
 
 
 
 
 
 
 

+7 
 

-1,021 
 
 

Total, Nuclear Energy Enabling Technologies +7,137 
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Nuclear Energy Enabling Technologies 
Crosscutting Technology Development 

 
Description 
The Crosscutting Technology Development activities support the Light Water Reactor Sustainability, Reactor Concepts and 
Fuel Cycle programs.  A balanced science-based R&D approach includes both performance enhancement of evolutionary 
concepts and investigation of novel concepts, which crosscut two or more reactor concepts or fuel cycles.  Incorporating 
these technologies and capabilities as part of an integrated system offers the potential of revolutionary improvement in 
safety, performance, reliability, economics, and proliferation risk reduction.  
 
The Crosscutting Technology Development subprogram includes the following elements: (1) Reactor Materials (materials 
for nuclear applications), (2) Advanced Sensors and Instrumentation, and (3) Advanced Methods for Manufacturing.  Each 
element provides overall coordination of its associated technology research focus area across NE to ensure synergy, 
prevent redundancies, and help identify NE R&D programs’ on-going research activities, needs, gaps, and common 
crosscutting issues.  
 
The potential benefits of the technology research activities within this subprogram include: 
• High risk research which could overcome current technological limitations. 
• Examination of new classes of materials not previously considered for nuclear applications. 
• Coordinated capabilities common across NE R&D programs. 
• Development of enabling technologies beyond individual programs. 
• New capabilities needed by the NE R&D enterprise. 
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Crosscutting Technology Development 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Crosscutting Technology Development   
Advanced Sensor and Instrumentation (ASI)  
• Initiate competitively-awarded ASI research 

to develop advanced sensor and 
communication requirements for power 
harvesting; fault tolerant and resilient 
systems; and real time embedded 
instrumentation and control (I&C). 

• Competitively award ASI research-supporting 
equipment and infrastructure capability to 
national laboratories and universities.  

• Continue direct-funded research on digital 
technology qualification to obtain the basis 
for implementing fully digital systems for 
nuclear power applications.   

• Complete direct-funded research on 
fabrication and evaluation of prototype harsh 
environment sensors that are compact and 
can measure thermal flux, fast flux, and 
temperature simultaneously. 

• Continue development of advanced 
hardened electronics for high irradiation 
environment. (Post-Fukushima R&D).  
 

Advanced Methods for Manufacturing (AMM)  
• Initiate competitively-awarded AMM 

research to develop new methods of additive 
manufacturing, modular/traditional 
manufacturing and welding techniques. 

• Complete research on laser-arc hybrid 
welding and the development of seismic 
isolation systems. 

• Continue research on hybrid laser-GMAW 
monitoring processes, additive 
manufacturing technologies such as the 

Advanced Sensor and Instrumentation  
• Initiate competitively-awarded ASI research projects to 

develop improved performance measurement 
technology that provides revolutionary gains in reactor 
and fuel cycle systems.  

• Complete research on the development of a scientific 
basis for implementing fully digital I&C systems for 
nuclear power application and complete the 
identification of digital technologies that could replace 
legacy analog actuator technologies in new plant 
designs. 

• Continue development of advanced hardened 
electronics for harsh environments.  Continue 
development and demonstration of advanced, multi-
functional, diverse power system capability for NPP 
instrumentation (power harvesting) and advanced 
sensors to improve physical measurement accuracy 
and reduce uncertainty.  

• Continue development of harsh environment sensors, 
advanced sensing and control embedded electronic 
system, and study sensor degradation and transient 
models. 

 
Advanced Methods for Manufacturing  
• Initiate competitively-awarded AMM research projects 

to develop new methods of welding techniques, 
factory and field fabrication techniques and assembly 
innovations to enhance modular building techniques.  

• Complete the development and demonstration of a 
real-time nondestructive examination technology to 
monitor hybrid laser-GMAW processes for a more 
efficient fabrication process. 

• Complete research on the powder metallurgy/hot 
isostatic process to accelerate the deployment of large, 

Advanced Sensor and Instrumentation  
Completion of two direct-funded projects in FY 
2014 allows increase in funds for competitively-
awarded, fully-funded, multi-year research in FY 
2015 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
powder metallurgy/hot isostatic and the 
laser direct manufacturing processes, and the 
steel-plate composite wall connection 
technologies. 

• Continue research on new methods of 
additive manufacturing, modular/traditional 
manufacturing and welding techniques. 
 
 
 
 
 
 

Reactor Materials (RM)  
• Initiate competitively-awarded RM research 

in advanced techniques in joining and joint 
analysis. 

• Competitively award RM research-supporting 
modern materials science capabilities to 
national laboratories  

• Continue irradiation of nanocomposite 
dielectrics for advanced cabling materials 

• Continue computational modeling for the 
advanced alloy design of zirconium bearing 
ferritic/martensitic steels. 

 
Management & Integration (M&I) 
• Planned activities include managing the CTD 

program and coordinating research across 
NE, including holding mid-term reviews of 
materials and manufacturing research 
awarded at the end of FY2012 and 
transitioning advanced sensor and 
instrumentation direct-funded research to a 
fully competitive approach. 

 

near-net shaped components with erosion/corrosion 
resistant surfaces. 

• Complete research on the laser direct manufacturing 
process to more effectively generate nuclear 
components with radiation tolerant alloys. 

• Complete development of steel-plate composite wall 
connection technologies which will accelerate the 
licensing and construction of SMRs utilizing this 
technology. 

• Continue research on new methods of additive 
manufacturing, modular/traditional manufacturing and 
welding techniques.  

 
Reactor Materials  
• Initiate competitively-awarded RM research on 

advanced alloy and materials development for nuclear 
structural materials. 

• Competitively award RM research-supporting modern 
materials science capabilities to national laboratories.  

• Continue ion irradiations of advanced amorphous-
ceramic/metal composites for an increased irradiation 
resistant material. 

• Continue mechanical testing on nanocrystalline 
SiC/Ti3SiC2 composites for increased fracture 
toughness and thermal conductivity. 

 
Management & Integration  
• Planned activities include managing the Crosscutting 

Technology Development program and coordinating 
research across NE, including holding mid-term reviews 
of materials, advanced sensors and instrumentation, 
and manufacturing research awarded at the end of 
FY2013.  
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Nuclear Energy Enabling Technologies 
Nuclear Energy Advanced Modeling and Simulation (NEAMS) 

 
Description 
NEAMS provides support relevant to both Reactor Concepts and Fuel Cycle R&D programs by creating analytic tools, codes 
and methods for use by scientists and engineers who need to simulate nuclear energy systems.  NEAMS is developing a 
computational ToolKit which is comprised of both reactor and fuel systems analysis capabilities that can be exercised either 
coupled or independently, depending on the needs of the end user.  NEAMS tools are already in use by over 60 
organizations domestically and abroad.  NEAMS tools today define the state of the art in nuclear simulation.   
 
In FY 2015 the work on the ToolKit will focus on creating a release version that incorporates a fully functional pressurized 
water reactor (PWR) fuel performance code for steady state, operational transients, and accident conditions (BISON).  In 
addition, the next-generation RELAP-7 reactor systems code will continue development for light water reactor applications.  
Additional investments will be made in verification and validation for the Toolkit.  
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Nuclear Energy Advanced Modeling and Simulation 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Nuclear Energy Advanced Modeling and Simulation   
Fuels Product Line 
• Use atomistic and MARMOT simulations to develop a 

quantitative oxide fuel fracture model for BISON 
implementation. 

• Issue BISON Validation Plan (Rev. 0).  This plan will lay 
out the approach to validating BISON, including the 
experimental databases used. 

• Release BISON Update for LWR Fuel Performance 
(Rev. 1) in quasi-steady state and off-normal 
conditions.  This release of BISON will be fully 
functional for PWR performance under steady-state 
conditions and operational transients. It will have 
advanced mechanistic models for thermal 
conductivity and fission gas behavior.  

• Issue Update to BISON Validation and Assessment 
Report (Rev. 1).  Will include BISON simulations of 
steady-state and ramp scenarios compared to 
(selected) relevant PWR experimental pins from the 
FRAPCON and FUMEX-III databases. 

 
 
 
 
 
Reactor Product Line: 
• Demonstrate coupling of SHARP and RELAP-7 

components (neutronics, fluid dynamics, and 
structural dynamics assembly-scale tools) to the 
engineering-scale fuel performance tool (BISON) in 
the Fuels Product Line.   

• Demonstrate computational cost savings with 
Nek5000 URANS CFD module for nuclear reactor fuel 
assembly and release module to users.  Release 
Diablo structural mechanics module to early users. 

Fuels Product Line 
• Continue to refine atomistic and MARMOT 

simulations used to inform engineering scale models 
in the BISON fuels code.   

• Release BISON Update for LWR Fuel Performance 
(Rev. 2) in transient conditions.  This release of BISON 
will be fully functional for PWR performance under 
steady-state conditions, operational transients (i.e., 
normal power shifts), and accident conditions 
(reactivity insertion accidents and loss of coolant 
accidents).  Will also provide some capability to 
perform boiling water reactor simulations.  It will add 
advanced, mechanistic models for cracking and 
restructuring. 

• Issue Update to BISON Validation and Assessment 
Report (Rev. 2).  Will include BISON simulations of 
steady-state, ramp, and RIA scenarios compared to 
(selected) relevant PWR experimental pins from the 
FRAPCON and FUMEX-III databases. 

• Complete design of three dimensional in-core fuels 
validation experiment to be conducted at the Halden 
Reactor. 

 
Reactor Product Line: 
• Use SHARP to complete a high-resolution, multi-

physics simulation of the Unprotected Loss of Flow 
(ULOF) transient in EBR-II, with explicit calculation of 
reactivity feedback due to structural deformation of 
fuel pins, assembly components and core support 
structures.  

• Release version 0.9 of the integrated SHARP reactor 
core analysis toolkit to early users.   

• Initiate expanded effort to validate NEAMS Toolkit 

Fuels Product Line 
FY 2015 builds on the performance of FY 2014.  
Additional funds in the amount of $8,173,000 are 
provided in FY 2015 to accelerate the verification 
and validation of NEAMS tools so that end users can 
be confident in using the codes.  Validation efforts 
include enhanced data mining of relevant older 
experiments, identification and design of new 
experiments, benchmarking against industry 
standard codes, and collaborations with 
international bodies, 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

• Complete review of state of the art in neutronics 
simulation and identify lower cost options for 
continued development of high-fidelity neutronics 
tools.   

• Use SHARP to complete a high-resolution, multi-
physics simulation of a transient event in the EBR-II. 

 

components through the use of experimentation, 
benchmarking, and collaborations with end user 
partners. 
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Nuclear Energy Enabling Technologies 
Energy Innovation Hub for Modeling and Simulation 

 
Description 
The Energy Innovation Hub for Modeling and Simulation (Hub) has been creating a virtual reactor model of an actual 
Tennessee Valley Authority-owned (TVA), Westinghouse-designed, operating pressurized water reactor (PWR) to simulate 
reactor behavior.  Engineers will be able to use this virtual model to improve the safety and economics of reactor 
operations by simulating proposed solutions to reactor power production increases and reactor life and license extensions.  
The combination of data gained from the virtual model and the physical reactor will be used to resolve technology issues 
that have long confronted nuclear energy development.  The Oak Ridge National Laboratory is leading a consortium (CASL – 
Consortium for Advanced Simulation of Light Water Reactors) of national labs, universities, and industry partners to 
manage Hub execution.  The FY 2015 budget provides funding for the continuation of the Nuclear Energy Innovation Hub in 
Modeling and Simulation into a final five year term, assuming the determination is made that the Hub meets all 
requirements and criteria to be eligible for renewal.  NE is using a formal process to determine whether or not the Hub 
meets the criteria for a second, final phase.  General criteria for this decision process were provided in a 2012 report to 
Congress and include completion of proposed milestones, successfully completing annual NE reviews, significant number of 
publications, and substantial evidence of technology transfer.   The final determination will be completed within fiscal year 
2014.  If the Hub is renewed, the scope of the final five years will involve completing ongoing activities and extending the 
capabilities developed by CASL to other types of operating reactors, the next generation of pressurized water reactors that 
are under construction, and new small modular reactors. The CASL-developed virtual reactor modeling and simulation tools 
will be used to assist the design and the start-up testing of those reactors.  
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Energy Innovation Hub for Modeling and Simulation 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Energy Innovation Hub for Modeling and 
Simulation 

  

• Issue Version 4.0 of VERA: Implement, 
associated with the release, a sustainable 
strategy for community support and 
evolution of this modeling and simulation 
technology. 

• Apply core simulator capabilities within 
VERA to PWR operational cycles for a TVA 
PWR nuclear plant and compare the 
results with available operational data. 

• Apply the advanced capabilities within 
VERA to estimate long-life reactor 
environment phenomena expected in 
PWRs after 60 or more operational years 
such as neutron fluencies, thermal 
fatigue and mechanical performance. 

• Deliver a robust multi-phase thermal 
hydraulics capability within VERA with 
models for subcooled boiling, bubbly 
flows, and departure from nucleate 
boiling under transient and steady-state 
PWR-relevant conditions. 

• Deliver and demonstrate a functional and 
robust 3D pin-resolved transport 
capability within VERA. 

• Demonstrate a functional 3D fuel 
performance capability for prediction of 
in-core PWR fuel behavior by comparing 
the predictions with relevant capability 
within VERA. 

• Perform uncertainty analysis of CASL 
challenge problems that incorporate 
verification and validation, sensitivity 
analysis, uncertainty quantification, and 

If the Hub is renewed:  
• Start final phase of the Hub. 
• Release version 5.0 of the Virtual Environment for 

Reactor Analysis. 
• Adapt the VERA toolset to be used to improve 

understanding of LWRs currently under construction 
and startup testing. 

• Apply CASL modeling and simulation tools to support 
design improvements for Small Modular Reactors. 

• Extend deployment the CASL computer test stands 
beyond the core consortium partners. 

• Start implementation of the CASL deployment strategy 
that supports increased use of the virtual reactor tool 
set by nuclear technology vendors and utilities to 
improve the operational performance and safety of 
existing and new reactors. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
data assimilation. 

• Complete detailed definition of Phase 2 
challenge problems that will focus Hub 
technology development on performance 
and safety issues on currently operating 
reactors.  
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Nuclear Energy Enabling Technologies 

National Scientific User Facility 

Description 
The National Scientific User Facility (NSUF) subprogram represents a “prototype laboratory for the future” promoting the 
use of unique nuclear research facilities for science-based experiments and encourages active university, industry, and 
laboratory collaboration in relevant nuclear scientific research.  The NSUF, through competitive solicitations, provides a 
mechanism for research organizations to collaborate and conduct experiments and post-experiment analysis at facilities not 
normally accessible to these organizations.  On an annual basis, researchers propose projects to be conducted at these 
unique facilities that may last from a few months to a few years.  When projects are awarded, the NSUF program pays for 
experiment support and laboratory services at the user facilities.  In this manner, researchers are introduced to new 
techniques, equipment, and personnel so that their research benefits from new technologies and experimental capabilities.  
The Idaho National Laboratory Advanced Test Reactor and post-irradiation examination (PIE) facilities at the Center for 
Advanced Energy Studies and Materials and Fuels Complex are available as user facilities.  In addition, research reactors at 
Oak Ridge National Laboratory, the Massachusetts Institute of Technology, and North Carolina State University, the 
Advanced Photon Source beam line capabilities at the Illinois Institute of Technology, irradiation experiment design and 
fabrication capabilities at Pacific Northwest National Laboratory, hot cells and fabrication capabilities at Westinghouse, and 
examination facilities at the Universities of Wisconsin, Michigan, California-Berkeley, Purdue and Nevada-Las Vegas are 
partnered with the NSUF, bringing additional user facilities to the research community.  Since its designation as a user 
facility in 2007, NSUF has awarded 72 experiments to 20 universities and 4 laboratories.  All new awards are fully funded 
upfront, eliminating mortgages and improving consistency. 
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National Scientific User Facility 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
National Scientific User Facility   
• Continue work on previously awarded 

multi-year irradiation and post irradiation 
examination (PIE) projects.  

• Award approximately one long-term 
project with full (forward) funding to 
eliminate future NSUF mortgages. May 
be a joint award with a NEUP project. 

• Award, execute and complete a minimum 
of 5 "rapid turnaround" PIE experiments 
addressing research areas such as 
advanced alloy and materials 
development for nuclear structural 
materials, neutron irradiation effects on 
microstructures of fine grained steels, 
study of microstructures evolution of Kr 
irradiated UO2, and other competitively-
awarded nuclear-energy-related research 
topics.  

• Evaluate expansion of testing and 
monitoring capabilities at ATR and MFC 
to provide enhanced sensor and 
mechanical test rigs required to support 
NSUF-user experiments.  Will continue to 
provide testing upgrades (e.g., SiC 
temperature monitors, multiple 
thermocouples, in-pile creep test rigs, 
and hardware/systems supporting Loop 
2A experiments) to ensure NSUF 
continues to provide irradiation and PIE 
capabilities broadly supporting the NSUF-
user community and to maintain a 
capability level on par with other national 
user facilities. 

• Coordinate with NEUP to issue an 

• Accelerate work on previously awarded multi-year 
irradiation and PIE projects to largely eliminate this 
mortgage during FY 2015 and fully eliminate it by the 
end of FY 2016. 

• Award approximately one long-term project with full 
(forward) funding to avoid future NSUF mortgages. 
May be a joint award with a NEUP project. 

• Award, execute and complete a minimum of 5 
competitively-awarded "rapid turnaround" PIE 
experiments nuclear energy-related research topics. 

• Coordinate with NEUP to issue an infrastructure award 
to help support NE relevant work. 

• Initiate the design and procurement of the shielding 
and confinement for the Focused Ion Beam. 

The reduction in FY 2015 of $1,021,000 reduction 
represents the successful completion of NSUF-sponsored 
R&D projects in FY 2014. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

infrastructure award to help support NE 
relevant work. 

• Purchase and install a Focused Ion Beam 
to support advanced post irradiation 
work at the Irradiated Materials 
Characterization Laboratory. 

• Support mechanical and instrumentation 
capabilities required to support NSUF-
user experiments. 

  

   

Page 469



Nuclear Energy Enabling Technologies 
Capital Summary ($K) 

 

 Total Prior Years FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Capital Operating Expenses Summary (including (Major Items of 
Equipment (MIE)) 

       

Capital Equipment > $500K (including MIE) n/a n/a 0 4,812 4,812 0 -4,812 
Total, Capital Operating Expenses n/a n/a 0 4,812 4,812 0 -4,812 
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Radiological Facilities Management 
 

Overview 
Radiological Facilities Management (RFM) provides support for Radiological Facilities not on DOE property or that do not 
directly support NE missions.  In FY 2015, the Department is requesting funding only for the Research Reactor Infrastructure 
(RRI) subprogram.  RRI supports the continued operation of United States (U.S.) research reactors by providing research 
reactor fuel services and maintenance of fuel fabrication equipment. 
 
In FY 2014, the Space and Defense Infrastructure subprogram, which executes radioisotope power system production oper-
ations and infrastructure transitioned to a full cost recovery funding model and funding for that effort was appropriated to 
the National Aeronautics and Space Administration.  Therefore funding will no longer be requested in RFM for that program 
or any related infrastructure.  However, DOE retains its responsibility and authority to manage its facilities and personnel 
consistent with Departmental requirements and retains its independence in nuclear safety determinations. 
 
Highlights of the FY 2015 Budget Request  
Research Reactor Infrastructure 
In FY 2015, in support of its mission and objectives, the RRI subprogram will provide project management, technical sup-
port, quality engineering and inspection, and nuclear material support to 25 reactors located at 24 U.S. universities.  Major 
program deliverables will be the procurement of and shipment to universities of new plate fuel elements and shipment of 
used plate and TRIGA fuel elements from universities to DOE used fuel receipt facilities.  In addition, work will continue on 
initiatives to procure a second used nuclear fuel shipping cask and to evaluate alternatives to the current TRIGA reactor fuel 
sole source. 
 
For the RRI subprogram, continued delays and uncertainties associated with the planned 2018 restart of the TRIGA fuel 
fabrication facility operated in France by TRIGA International has potential to disrupt the continued operability of a subset 
of the 12 TRIGA research reactors serviced by the RRI subprogram.  Evaluation of alternatives has commenced and will be 
intensified and more formalized in FY 2014 and 2015. 
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Radiological Facilities Management 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted1 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Radiological Facilities Management      
  Space and Defense Infrastructure 60,707 19,968 19,968 0 -19,968 
  Research Reactor Infrastructure 4,663 5,000 5,000 5,000 0 
Total, Radiological Facilities Management 65,370 24,968 24,968 5,000 -19,968 
 
 

1 FY 2014 Enacted column reflects a rescission of $31,600 as identified within Section 317 of Public Law 113-76.   
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Radiological Facilities Management 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014  
Enacted 

  
Space and Defense Infrastructure:  The decrease from $19,968,000 to $0 reflects  elimination of unrequested funding for non NE mission infrastru-

ture maintenance at Oak Ridge National Laboratory. 
 

-19,968 

Research Reactor Infrastructure:  There are no significant changes to the RRI subprogram from FY 2014 to FY 2015.  - 
  
Total, Radiological Facilities Management -19,968 
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Radiological Facilities Management 
Space and Defense Infrastructure 

 
Description 
Consistent with Congressional direction, this category provided funds in FY 2014 to support Oak Ridge National Laboratory 
(ORNL) hot cells. 
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Space and Defense Infrastructure 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   

• Complete hot cell and equipment maintenance 
based on Congressional Direction for non-mission 
infrastructure. 

  

•  No funding is requested. Decrease reflects completion of criti-
cal hot cell equipment and infrastruc-
ture activities. 
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Radiological Facilities Management 
Research Reactor Infrastructure 

 
Description 
The Research Reactor Infrastructure (RRI) subprogram provides fresh reactor fuel to, and removes used fuel from 26 oper-
ating university reactors thus supporting the continued operation of university research reactors.  This in turn provides con-
tinued test reactor capability to universities, coupled with research, development, and educational opportunities in support 
of U.S. nuclear energy initiatives. 
 
The continued operation of university research reactors plays an important role in developing future scientists and engi-
neers in the United States.  This subprogram sustains unique capabilities for research and development and educational 
opportunities supporting U.S. energy initiatives.  Used nuclear fuel shipments support U.S. and DOE non-proliferation and 
national security objectives. 
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Research Reactor Infrastructure 
Activities and Explanation of Changes 

FY 2014 Enacted  FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
• Procure 40 and deliver 36 plate fuel elements re-

quired annually by MURR and MIT as determined 
by need and fuel availability.  Complete up to 6 
used fuel shipments to SRS and INL, pending reso-
lution of moratorium on such shipments to INL. 

• RRI project management, quality assurance, nu-
clear material accountability, and BEA Research 
Reactor (BRR) fuel transportation cask mainte-
nance. 

• As supported by carryover or other available 
funding (e.g., shipment cancellations), develop 
policy and initiate planning to evaluate the poten-
tial re-use of used TRIGA low burn-up low-
enriched fuel currently in inventory at INL as part 
of alternatives analysis to address uncertainties 
due to extended outage at TRIGA International, 
the current sole source of fresh TRIGA fuel. 

• As supported by carryover or other available 
funding, procure ten zircalloy fuel element clad-
ding “boxes” to support fabrication of ten addi-
tional fuel elements for the North Carolina State 
PULSTAR reactor to support continued operations 
beyond FY 2015. 

• As supported by carryover or other available 
funding, initiate amendment to the BRR Cask 
safety analysis report to support modification to 
Nuclear Regulatory Commission (NRC) license to 
allow cask use for all university fuel types. 

• Procure 40 and deliver 36 plate fuel elements required an-
nually by MURR and MIT as determined by need and fuel 
availability.  Complete up to 6 used fuel shipments to SRS 
and INL, pending resolution of moratorium on such ship-
ments to INL. 

• RRI project management, quality assurance, nuclear mate-
rial accountability, and transportation cask maintenance.  

• Continue TRIGA fuel alternatives analysis and implementa-
tion activities as warranted by results of FY 2014 analysis 
results and status of TRIGA International outage. 

• Complete and receive NRC approval of BRR cask SAR 
amendment and procure associated universial “basket” to 
support shipment of university fuel types that lack an ap-
proved basket. 

No significant change from FY 2014. 
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Radiological Facilities Management Capital Summary ($K) 
 

 Total Prior 
Years 

FY 2013 
Current 

FY 2014 
Enacted 

 
FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted  

Capital Operating Expenses Summary (including (Major Items of  
Equipment (MIE)) 

       

Capital Equipment > $500K (including MIE) n/a n/a 500 0 0 0 0 
Total, Capital Operating Expenses n/a n/a 500 0 0 0 0 
 
 

Page 478



13-D-905, Remote-Handled Low-Level Waste Disposal Project 
Idaho National Laboratory 

Project is for Design and Construction 
 

1. Summary and Significant Changes 
 
The most recent DOE O 413.3B approved Critical Decision (CD) is CD-1, Approve Alternative Selection and Cost Range, that 
was approved on July 13, 2011 with a Total Project Cost of $95 million based on the upper end of the cost range. CD-2, 
Approve Performance Baseline, and CD-3, Approve Start of Construction, is anticipated to be approved in the 3rd Quarter of 
FY 2014 in compliance with the DOE O 413.3B. The project data sheet (PDS) will be updated to reflect the performance 
baseline cost and schedule upon approval of CD-2. This is a non-major acquisition project with a cost range less than $100 
million. Based on the conceptual design and estimate, the lower and upper bound of the cost range is between $75 million 
and $95 million respectively. This project is subject to the Freeze the Footprint Initiative. 
 
The project will be jointly funded in accordance with a Memorandum of Agreement between the Department of Energy 
(DOE) Office of Nuclear Energy (NE) and the Office of Naval Reactors (NR). 
 
A Federal Project Director has been assigned to this project. 
 
This project data sheet (PDS) does not include a new start for the FY 2015 budget year. 
 
This PDS is an update of the FY 2014 PDS. 
 
This PDS reflects a design-build delivery method. The project will employ a combined CD-2/3 critical milestone approach 
regarding “Approval of the Performance Baseline and Approval to Start Construction”, with hold points established by DOE-
Idaho (DOE-ID) to verify readiness prior to actual Start of Construction. The funding presented in Sections 5 and 6 represent 
the upper end of the cost range. The funding will be updated to reflect the performance baseline point estimate upon 
approval of CD-2/3. 
 
The PDS reflects a revision to the CD-4 date to align with current plans for facility closure of the existing RH LLW Disposal 
Facility located at the Radioactive Waste Management Complex by the Office of Environmental Management. The 
performance baseline established at CD-2/3 in 3Q FY 2014 will define the project schedule against which performance will 
be measured. 
 

2. Critical Decision (CD) and D&D Schedule 
 

(fiscal quarter or date) 
 CD-0 CD-1 CD-2/3a CD-4a,b D&Da Start D&Da Complete 

FY 2013 07/01/2009 07/13/2011 1Q FY 2013 4Q FY 2017 4Q FY 2037  4Q FY 2038 
FY 2014 07/01/2009 07/13/2011 2Q FY 2014 4Q FY 2017 4Q FY 2058c 4Q FY 2059c 
FY 2015 07/01/2009 07/13/2011 3Q FY 2014 4Q FY 2020 --d --d 
 
a. The Critical Decision (CDs) dates for CD-2/3, CD-4 and D&D are estimates and will be updated to reflect the performance 

baseline upon approval of CD-2. 
b. Dates are based on plans for facility closure of the existing RH LLW Disposal Facility located at the Radioactive Waste 

Management Complex by the Office of Environmental Management (EM); closure costs of the existing disposal facility, 
are funded as part of EM activities and are not part of the project. 

c. Date change based on design for a 50 year life-expectancy. Funding requested will provide up to 20 years of disposal 
capacity and infrastructure with a life expectancy of 50 years to allow for expansion. 

d. CD schedule does not include future D&D of the facility that is being constructed. 
 
CD-0 – Approve Mission Need 
CD-1 – Approve Alternative Selection and Cost Range 
CD-2/3– Approve Performance Baseline/Start of Execution 
CD-4 – Approve Start of Operations or Project Closeout 
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D&D Start – Start of Demolition & Decontamination (D&D) work 
D&D Complete –Completion of D&D work 
 

3. Baseline and Validation Status 
 

(dollars in thousands) 

 TECa, Design 
TECa,b 

Construction TEC, Totala 
OPC 

Except D&Da 
OPC, 

D&Da, c OPC, Totala TPCa 
FY 2013b 3,820 63,440 67,260 27,740 0 27,740 95,000 
FY-2014b 3,820 63,440 67,260 27,740 0 27,740 95,000 
FY-2015b 3,820 63,440 67,260 27,740 0 27,740 95,000 
 
a. A design-build acquisition strategy is being implemented. 
b. The baseline has been set at the high-end of the TPC range; the project baseline will be approved upon approval of CD-

2/3. No construction will be performed until the project performance baseline has been validated and CD-3 conditions 
have been addressed and approved by the Acquisition Executive. 

c. D&D of the existing RH LLW Disposal Facility located at RWMC is part of the Waste Area Group-7 CERCLA cleanup 
activity being performed by the Office of Environmental Management in response to the Idaho Settlement Agreement. 

 
4. Project Description, Scope, and Justification 

 
Mission Need 
 
The continuing mission of the Idaho National Laboratory (INL), associated ongoing and planned operations, and Naval spent 
fuel activities at the Naval Reactors Facility (NRF) requires continued capability to appropriately dispose of remote-handled 
low level waste (LLW) in support of Office of Nuclear Energy and Office of Naval Reactors mission-critical operations. On 
July 13, 2011, the Office of Nuclear Energy approved Critical Decision-1, selecting development of a new facility for disposal 
of remote-handled LLW generated at the Idaho site as the preferred alternative to meet the mission need. In accordance 
with NEPA (42 USC§ 4321 et seq.), a thorough analysis of a range of reasonable alternatives was subsequently performed 
and, after evaluating the results of the analysis, the DOE Idaho Operations Office Manager issued a Finding of No Significant 
Impact on December 21, 2011. A preliminary Disposal Authorization Statement, based on the Low-Level Waste Disposal 
Facility Federal Review Group’s review of the facility’s current Performance Assessment and related documentation, was 
received on April 2, 2012.  The new facility can accommodate disposal of up to twenty years of remote-handled LLW 
generated at the INL, and provide capability for further expansion. 
 
Scope and Justification – 13-D-905 Remote-Handled Low-Level Waste Disposal Project 
 
Scope 
The project will provide on-site disposal capability for ten to twenty years of remote-handled LLW generated at the Idaho 
National Laboratory (INL); however, facilities are being designed to allow operation for 50 years to support future 
expansion, if needed. Replacement capability must be available when the current waste disposal site, which has been in 
operation since 1952, becomes unavailable for expansion with the closure of the Radioactive Waste Management Complex 
(RWMC). The subsurface vaults are envisioned to be constructed of precast concrete cylinders (pipe sections) stacked on 
end and placed in a honeycomb-type array. Based on waste projections, for a 20 year period, approximately 900 canisters 
of waste will be disposed of at the facility. The facility is projected to be a Hazard Category 2 nuclear facility, subject to the 
requirements of DOE-STD-1189, “Integration of Safety into the Design Process.” The disposal facility will be located on a 
suitable site within the INL boundary. Performance of the site/facility will be analyzed in accordance with requirements of 
DOE Order 435.1, “Radioactive Waste Management.” 
 
Supporting infrastructure to the new facility will include a paved access road; electrical service; firewater and potable 
water; security fence and systems; a maintenance building; administration building; communications and emergency 
systems; and other operational capabilities. Transportation and handling equipment systems also will be developed for 
onsite shipments of activated metals and debris waste from the Advanced Test Reactor Complex and the Material and Fuels 
Complex. 
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Justification 
As DOE’s lead nuclear energy laboratory, INL is a multipurpose national laboratory delivering specialized science and 
engineering global solutions for the DOE. INL also hosts the National Nuclear Security Administration’s (NNSA) Naval 
Reactors Facility (NRF). NRF supports the U.S. Navy’s nuclear-powered fleet through research and development of materials 
and equipment and management of naval spent nuclear fuel. In addition to the nuclear energy mission, Environmental 
Management (EM) is supporting a large-scale cleanup mission at the INL. These activities include closure of the RWMC 
under CERCLA (42 USC 9601 et seq. 1980). Remote-handled LLW generated by INL and NRF has been disposed of at RWMC 
since 1952. EM has notified NE and NR that disposal at RWMC should not be assumed beyond September 30, 2020. 
 
The continuing nuclear energy mission of INL and NRF require continued capability to dispose of remote-handled LLW. 
Without established, viable remote-handled LLW disposal capability, ongoing and future operations at the INL and NRF 
would be adversely impacted. In addition to impacting INL operations at the Advanced Test Reactor and Material and Fuels 
Complex, remote-handled LLW disposal capability also is critical to the NNSA’s mission to “provide the United States Navy 
with safe, militarily effective nuclear propulsion plants and to ensure the safe and reliable operation of those plants.” Spent 
nuclear fuel from the Navy’s nuclear-powered fleet is sent to NRF for examination, processing, dry storage, and ultimate 
disposition. A reliable disposal path for remote-handled LLW is essential to NRF’s continued receipt and processing of naval 
spent nuclear fuel and, therefore, national security. Based on an evaluation of on-site and off-site alternatives and 
completion of an Environmental Assessment in accordance with the National Environmental Policy Act [NEPA], the highest-
ranked alternative for providing continued, uninterrupted remote-handled LLW disposal capability is construction of a new 
onsite remote-handled LLW disposal facility. The life cycle cost to construct and operate a new onsite facility and the risk to 
the public have been determined to be significantly lower than the offsite disposal alternatives evaluated. 
 
Project Status 
With Congressional authorization of the project provided through the Consolidated Appropriations Act of 2014, the project 
started in FY14.  A competitive procurement has been initiated to select a design-build contractor, and will be completed 
pending CD-2/3 in FY14. 
 
Risks 
A detailed evaluation of project risks and mitigations has been performed (INL PLN-2541). Contingency and management 
reserve adequate to address project risks has been identified and will be managed in accordance with the requirements of 
DOE O 413.3B. 
 
Funds appropriated under this data sheet may be used to provide independent assessments related to project planning and 
execution. 
 
The project is being conducted in accordance with the project management requirements in DOE O 413.3B, Program and 
Project Management for the Acquisition of Capital Assets, and all appropriate project management requirements have been 
met. 

5. Financial Schedule 
 

 
(dollars in thousands) (Total Project Cost @ Upper Boundb)   

 
Appropriations Obligations Costs 

  NE NR Total NE NR Total NE NR Total 
Total Estimated Cost (TEC)          

Design        
  

FY 2014 $47 $1,463 $1,510 $47 $1,463 $1,510 $47 $1,463 $1,510 

FY 2015 $940 $1,370 $2,310 $940 $1,370 $2,310 $940 $1,370 $2,310 

Total Design $987 $2,833 $3,820 $987 $2,833 $3,820 $987 $2,833 $3,820 

Construction        
  

FY 2014 $16,351 $19,610 $35,961 $16,351 $19,610 $35,961 $3,973 $3,305 $7,278 

FY 2015 $4,429 $13,050 $17,479 $4,429 $13,050 $17,479 $8,711 $21,151 $29,862 

FY 2016 $5,870 $0 $5,870 $5,870 $0 $5,870 $10,855 $4,891 $15,746 

FY 2017 $4,130 $0 $4,130 $4,130 $0 $4,130 $7,241 $843 $8,084 
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(dollars in thousands) (Total Project Cost @ Upper Boundb)   

 
Appropriations Obligations Costs 

  NE NR Total NE NR Total NE NR Total 

FY 2018 $0 $0 $0 $0 $0 $0 $0 $2,470 $2,470 

Total Construction $30,780 $32,660 $63,440 $30,780 $32,660 $63,440 $30,780 $32,660 $63,440 

TEC        
  

FY 2014 $16,398 $21,073 $37,471 $16,398 $21,073 $37,471 $4,020 $4,768 $8,788 

FY 2015 $5,369 $14,420 $19,789 $5,369 $14,420 $19,789 $9,651 $22,521 $32,172 

FY 2016 $5,870 $0 $5,870 $5,870 $0 $5,870 $10,855 $4,891 $15,746 

FY 2017 $4,130 $0 $4,130 $4,130 $0 $4,130 $7,241 $843 $8,084 

FY 2018 $0 $0 $0 $0 $0 $0 $0 $2,470 $2,470 

Total TEC $31,767 $35,493 $67,260 $31,767 $35,493 $67,260 $31,767 $35,493 $67,260 

Other Project Cost (OPC)        
  

OPC, except D&D        
  

FY 2009 $184 $0 $184 $184 $0 $184 $184 $0 $184 

FY 2010 $3,706 $0 $3,706 $3,706 $0 $3,706 $3,706 $0 $3,706 

FY 2011 $3,774 $0 $3,774 $3,774 $0 $3,774 $3,774 $0 $3,774 

FY 2012 $3,611 $0 $3,611 $3,611 $0 $3,611 $3,611 $0 $3,611 

FY 2013 $325 $1,310 $1,635 $325 $1,310 $1,635 $325 $1,310 $1,635 

FY 2014 $415 $1,075 $1,490 $415 $1,075 $1,490 $415 $1,075 $1,490 
FY 2015 $2,553 $570 $3,123 $2,553 $570 $3,123 $2,553 $570 $3,123 
FY 2016 $2,551 $3,640 $6,191 $2,551 $3,640 $6,191 $2,300 $796 $3,096 
FY 2017 $2,651 $1,375 $4,026 $2,651 $1,375 $4,026 $2,808 $1,194 $4,002 
FY 2018 $0 $0 $0 $0 $0 $0 $94 $3,025 $3,119 

Total OPC, except D&D $19,770 $7,970 $27,740 $19,770 $7,970 $27,740 $19,770 $7,970 $27,740 
D&Dc $0 $0 $0 $0 $0 $0 $0 $0 $0 
Total D&Dc $0  $0  $0  $0  $0  $0  $0  $0  $0  
OPC        

  
FY 2009 $184 $0 $184 $184 $0 $184 $184 $0 $184 
FY 2010 $3,706 $0 $3,706 $3,706 $0 $3,706 $3,706 $0 $3,706 
FY 2011 $3,774 $0 $3,774 $3,774 $0 $3,774 $3,774 $0 $3,774 
FY 2012 $3,611 $0 $3,611 $3,611 $0 $3,611 $3,611 $0 $3,611 
FY 2013 $325 $1,310 $1,635 $325 $1,310 $1,635 $325 $1,310 $1,635 

FY 2014 $415 $1,075 $1,490 $415 $1,075 $1,490 $415 $1,075 $1,490 

FY 2015 $2,553 $570 $3,123 $2,553 $570 $3,123 $2,553 $570 $3,123 

FY 2016 $2,551 $3,640 $6,191 $2,551 $3,640 $6,191 $2,300 $796 $3,096 

FY 2017 $2,651 $1,375 $4,026 $2,651 $1,375 $4,026 $2,808 $1,194 $4,002 

FY 2018 $0 $0 $0 $0 $0 $0 $94 $3,025 $3,119 

Total OPC $19,770 $7,970 $27,740 $19,770 $7,970 $27,740 $19,770 $7,970 $27,740 

 
       

  

Total Project Cost (TPC)        
  

FY 2009 $184 $0 $184 $184 $0 $184 $184 $0 $184 

FY 2010 $3,706 $0 $3,706 $3,706 $0 $3,706 $3,706 $0 $3,706 

FY 2011 $3,774 $0 $3,774 $3,774 $0 $3,774 $3,774 $0 $3,774 

FY 2012 $3,611 $0 $3,611 $3,611 $0 $3,611 $3,611 $0 $3,611 

FY 2013 $325 $1,310 $1,635 $325 $1,310 $1,635 $325 $1,310 $1,635 

FY 2014 $16,813 $22,148 $38,961 $16,813 $22,148 $38,961 $4,435 $5,843 $10,278 

FY 2015 $7,922 $14,990 $22,912 $7,922 $14,990 $22,912 $12,204 $23,091 $35,295 
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(dollars in thousands) (Total Project Cost @ Upper Boundb)   

 
Appropriations Obligations Costs 

  NE NR Total NE NR Total NE NR Total 

FY 2016 $8,421 $3,640 $12,061 $8,421 $3,640 $12,061 $13,155 $5,687 $18,842 

FY 2017 $6,781 $1,375 $8,156 $6,781 $1,375 $8,156 $10,049 $2,037 $12,086 

FY 2018d $0 $0 $0 $0 $0 $0 $94 $5,495 $5,589 

Total TPC $51,537 $43,463 $95,000 $51,537 $43,463 $95,000 $51,537 $43,463 $95,000 

 
a. Budget figures shown are only estimates and based on the high end of the cost range. 
b. Design costs are part of the design-build contract, which is funded with construction funds. 
c. Existing disposal capability at the INL is managed and operated by EM. Therefore, costs for closure of the existing 

disposal capability are not included as part of the Remote-Handled Low-Level Waste Disposal Project. 
d. The financial schedule presented represents anticipated costs at the high end of the cost range pending CD-2/3 

approval. The CD-4 date presented in Section 2 aligns with current plans for closure of the existing disposal capacity. The 
performance baseline established at CD-2/3 in 3Q FY 2014 will define the project schedule against which performance 
will be measured. Anticipated costs (and schedule) will be adjusted to reflect the approved performance baseline at CD-
2/3. 

 
6. Details of Project Cost Estimatea 

 
 (dollars in thousands) 

 
CD-1 Upper 

Bound 
Estimate 

Previous 
Total 

Estimateb 

Original 
Validated 
Baseline 

    
Total Estimated Cost (TEC)    

    
Design     

Design 3,220 3,220  N/A 
Contingency 600 600 N/A 

Total, Design 3,820 3,820 N/A 
    

Construction    
Site Preparation NA NA N/A 
Equipment 10,000 10,000 N/A 
Construction 51,520 51,520 N/A 
Contingency 1,920 1,920 N/A 

Total, Construction 63,440 63,440 N/A 
    

Total, TEC 67,260 67,260 N/A 
Contingency, TEC 2,520 2,520 N/A 

    
    
    
    
    
    
 
Other Project Cost (OPC)    

    
OPC except D&D    

Conceptual Planning 8,030 8,030 N/A 
Conceptual Design 3,240 3,240 N/A 
Other OPC Costs 8,490 8,490 N/A 
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 (dollars in thousands) 

 
CD-1 Upper 

Bound 
Estimate 

Previous 
Total 

Estimateb 

Original 
Validated 
Baseline 

Start-Up 3,430 3,430 N/A 
Contingency 4,550 4,550 N/A 

Total, OPC except D&D 27,740 27,740 N/A 
    

D&D    
D&D 0 0 N/A 
Contingency 0 0 N/A 

Total, D&D 0 0 N/A 
    
Total, OPC 27,740 27,740 N/A 
Contingency, OPC 4,550 4,550 N/A 

    
Total, TPC 95,000 95,000 N/A 
Total, Contingency 7,070 7,070 N/A 
    
    

a. CD-2 approval is expected during the 3Q FY 2014. All funding numbers are only estimates and based on the high end of 
the cost range approved at CD-1. 

b. Previous Total Estimate is from the FY 2014 PDS. 
 

7. Schedule of Appropriation Requestsa 
 

Request  
Prior 
Years 

FY 
2013 

FY 
2014 

FY 
2015 

FY 
2016 

FY 
2017 Outyears Total 

FY 2013 
(Initial 
Request) 

TEC 0 15,570 39,490 12,600 0 0 0 67,260 
OPC 11,990 1,740 1,490 1,600 7,810 3,110 0 27,740 
TPC 11,990 16,910 40,980 14,200 7,810 3,110 0 95,000 

FY 2014a 
TEC 0 0 37,471 23,919 5,870 0   67,260 
OPC 11,990 1,740 1,490 1,600 7,810 3,110   27,740 
TPC 11,990 1,740 38,961 25,519 13,680 3,110 0 95,000 

FY 2015 
 

TEC 0 0 37,471 19,789 5,870 4,130   67,260 
OPC 11,275 1,635 1,490 3,123 6,191 4,026   27,740 
TPC 11,275 1,635 38,961 22,912 12,061 8,156 0 95,000 

 
a. CD-2/3 approval is expected during the 3Q FY 2014. All funding numbers are only estimates and based on the high end 

of the cost range approved at CD-1.  
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8. Related Operations and Maintenance Funding Requirements 
 

Start of Operation or Beneficial Occupancya (fiscal quarter or date)  4Q FY 2020 
Expected Useful Lifeb (number of years) 50 years 
Expected Future Start of D&D of this capital asset (fiscal quarter)  4Q FY 2070 

 
a. Date is based on plans for facility closure of the existing RH LLW Disposal Facility located at the Radioactive Waste 

Management Complex by the Office of Environmental Management (EM). 
b. Facility is designed for a 50 year life-expectancy. Funding requested will provide up to 20 years of disposal capacity and 

infrastructure with a life expectancy of 50 years to allow for expansion. 
 

 (Related Funding requirements) 
 

 (dollars in thousands) 
 Annual Costs Life Cycle Costs 

 
Current Total 

Estimate 
Previous Total 

Estimate 
Current Total 

Estimate 
Previous Total 

Estimate 
Operations $4,585 $5,130 $91,700 $102,600 
Closurea N/A N/A $10,900 $0 
Maintenance $490 $490 $9,800 $9,800 
Total, Operations & Closure $5,075 $5,620 $112,400 $112,400 

 
a. Closure was included in Operations in previous submission. 
 

9. Required D&D Information 
 

Area Acres 
Area of new construction  10 acres 

Area of existing facility(s) being replaced and D&D’d by this project 0 acres 
Area of other D&D outside the project 97 acres 
Area of additional D&D space to meet the “one-for-one” 
requirement taken from the banked area 

0 acres 

 
Name(s) and site location(s) of existing facility(s) to be replaced: 
 
The existing Remote-handled LLW disposal vaults are located within the Subsurface Disposal Area of the Radioactive Waste 
Management Complex.  The RWMC, including the existing remote-handled LLW disposal vaults is funded by DOE EM as part 
of CERCLA remediation of Waste Area Group 7, Operable Unit 13/14 and is not included in this PDS. 
 

10. Acquisition Approach 
 
The INL Management and Oversight (M&O) contractor will competitively procure the facility design and construction of the 
proposed onsite remote-handled LLW disposal facility utilizing a negotiated, design-build subcontract. A competitive 
procurement has been initiated to select a design-build contractor, and will be completed pending CD-2/3 in FY 2014. 
Responses to the request for proposal will be evaluated using a “best value” selection process that considers pricing, 
qualifications, and functionality; conformance with established requirements; safety record; and past performance. 
 
Additional support subcontracts (e.g., monitoring well installation) are envisioned. Services will be solicited only from 
qualified firms via requests for proposal. Dependent on the action, selection will be based on technical merits and price 
considerations as provided for in the INL operating contractor’s DOE-approved procurement procedures manual. 
 
The types of contracts used for acquisition (e.g., fixed price or fixed labor rate) will vary, dependent on the specific scope of 
work. Financial incentives may be used, as appropriate, to motivate contractor performance, along with competition to 
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select suppliers. To the extent feasible, procurements will be accomplished by fixed-price contracts awarded based on “best 
value.” 
 
Because this project is based on proven technology and a simplistic design, the design-build delivery method is considered 
the best acquisition method to complete the project. This method provides continuity between the designer and 
constructor, reducing project risks, conflicts, schedule, and cost.  
 
The INL M&O contractor will provide project management, construction oversight, and Safety and Quality inspection during 
construction. In addition, the INL M&O contractor will also perform the following key project activities with subcontractor 
support and DOE-ID oversight: preparation of documents to support CDs; preparation of engineering design 
documentation; preparation of NEPA documentation, including a siting study and an environmental assessment; 
preparation and support to DOE Headquarters approval of a performance assessment and composite analysis; preparation 
of disposal facility waste acceptance criteria; preparation of nuclear safety documentation; preparation of requests for 
proposal and performance specifications; subcontractor selection and contract administration; facility design and 
construction management; and, operational readiness activities. 
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Idaho Facilities Management 
 

Overview 
The mission of the Idaho Facilities Management (IFM) program is to manage the planning, acquisition, operation, mainte-
nance, and disposition of the Office of Nuclear Energy (NE)-owned facilities and capabilities at the Idaho National Laborato-
ry (INL).  The IFM program maintains Department of Energy (DOE) mission-supporting facilities and capabilities at INL in a 
safe, compliant status to support the Department’s nuclear energy research, testing of naval reactor fuels and reactor core 
components, and a range of national security technology programs that support the National Nuclear Security Administra-
tion (NNSA) and other Federal agencies such as the Department of Homeland Security in the areas of critical infrastructure 
protection, nuclear nonproliferation, and incident response.  
 
The IFM program enables long-term nuclear research and development (R&D) activities by providing the people, facilities, 
equipment, and nuclear materials necessary to conduct a wide array of experimental activities in a safe and compliant 
manner.  The Advanced Test Reactor (ATR) provides unique irradiation capability to further nuclear fuel and reactor com-
ponent research in support of advanced nuclear reactor design activities.  The Materials and Fuels Complex (MFC) contains 
a comprehensive range of fuel and experiment fabrication, and pre- and post-irradiation examination capabilities to assess 
material and fuel characteristics and performance in varying reactor environments.  A limited number of facilities at the 
Idaho Nuclear Technology and Engineering Center (INTEC) are utilized to support material consolidation and storage at the 
Material Security Consolidation Facility (CPP-651), fuel cycle research and development, and National and Homeland Securi-
ty (N&HS) activities. The Research and Education Campus is home to a range of research capabilities and facilities support-
ing research in nuclear energy as well as N&HS and energy and the environment. 
 
Highlights of the FY 2015 Budget Request  
To enable and facilitate R&D activities, strategic priorities for the IFM Program in FY 2015 include maximizing the utility of 
existing facilities and capabilities through focused sustainment activities and cost-effective rehabilitation.  Activities focus 
on safe and compliant operation of INL’s nuclear research reactor and non-reactor research facilities, while conducting cor-
rective and cost-effective preventative maintenance activities necessary to sustain this core infrastructure.  When deemed 
necessary, critical capability improvements or replacements are accomplished through operating activities, plant projects 
(General Plant Projects and Institutional General Plant Projects), and line item capital projects.  In FY 2015, these activities 
include: 
 

• The Department is proceeding with restart of the Transient Reactor Test Facility (TREAT) Reactor at the INL to 
reestablish a domestic transient testing capability. This capability will enable the NE R&D programs to understand 
fuel performance phenomenology at the milli-second to second time scales as well as provide a capability  to 
screen advanced fuel concepts, including accident tolerant fuels, which allows for early identification of the limits 
of fuel performance. 

• The Remote-Handled Low-Level Waste Disposal Project will provide onsite replacement of INL’s remote-handled 
low-level waste disposal capability. The capability is needed to support ongoing and future programs (including NE 
and Naval Reactors) at INL. This project is funded by NE and Naval Reactors. 

 
In FY 2015, activities associated with the ATR Life Extension Program will complete.  Since inception in FY 2005, the LEP Pro-
gram has successfully completed activities and implemented strategies necessary to ensure the ATR remains viable for the 
nation’s nuclear energy needs.  Activities completed as part of the program include seismic analyses and upgrades, nuclear 
safety design basis analyses and documentation, material condition assessments, identification and procurement of critical 
spare parts and one-of-a-kind components, and system replacement of critical systems. 
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Idaho Facilities Management 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted1 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Idaho Facilities Management      
INL Nuclear Research Reactor Operations and Maintenance  67,858 87,868 87,868 87,264 -604 
INL Non-Reactor Nuclear Research Facility Operations and Maintenance 59,557 69,090 69,090 69,151 +61 
INL Engineering and Support Facility Operations and Maintenance 10,096 10,632 10,632 11,076 +444 
INL Regulatory Compliance 6,970 10,288 10,288 13,050 +2,762 
Advanced Post Irradiation Examination (APIE) Capabilities 500 2,000 2,000 0 -2,000 
Construction 0 16,398 16,398 5,369 -11,029 

Total, Idaho Facilities Management 144,981 196,276  196,276 185,910 -10,366 
 

1 FY 2014 Enacted column reflects a rescission of $285k as identified within Section 317 of Public Law 113-76 
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Idaho Facilities Management 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014  
Enacted 

  
INL Nuclear Research Reactor Operations and Maintenance: The decrease from $87,868,000 to $87,264,000 reflects  completion of the ATR Life Ex-

tension Program, completion of additional ATR fuel purchases, and planned activities to support ATR remote monitoring and management. 
 

-604 

INL Non-Reactor Nuclear Research Facility Operations and Maintenance: The increase from $69,090,000 to $69,151,000 reflects planned facility modi-
fications identified in Materials and Fuels Complex (MFC) Documented Safety Analyses (DSAs), continued implementation of a material condition 
assessment program at MFC to improve understanding of facility conditions and long-term maintenance requirements, and continued mainte-
nance of hot cells and procurements/activities associated with hot cell manipulators at MFC. 

 

+61 

INL Engineering and Support Facility Operations and Maintenance: The increase from $10,632,000 to $11,076,000 reflects activities to reduce excess 
building footprint through planned non-nuclear facility disposition activities, to conduct facility condition assessments necessary to ensure appro-
priate investment in NE real property, and to support the consolidation and co-location of mission assets and associated activities. 

 

+444 

INL Regulatory Compliance: The increase from $10,288,000 to $13,050,000 reflects funding necessary to receive and treat used nuclear fuel from wet 
storage and other project costs/operating funding for the Remote-Handled Low-Level Waste (RHLLW) Disposal Project  consistent with the project 
schedule. 

 

+2,762 

Advanced Post-Irradiation Examination (APIE) Capabilities: The decrease from $2,000,000 to $0 reflects a pause in new capability planning to allow for 
planned curtailment of activities in order to obtain additional operational experience from existing PIE capabilities and to assess the demand and 
need for APIE capabilities. 

-2,000 

  
Construction: The decrease from $16,398,000 to $5,369,000 reflects funding necessary to support continued construction of new replacement  dispos-

al capability to meet NE and Office of Naval Reactor (NR) long-term program needs.  This project is joint-funded with the Office of Naval Reactors. 
-11,029 

  
Total, Idaho Facilities Management -10,366 
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Idaho Facilities Management 
INL Nuclear Research Reactor Operations and Maintenance 

 
Description 
This category supports nuclear research reactor operations and maintenance at the ATR for the INL, including the associat-
ed support infrastructure, the ATR Critical Facility (ATRC), the TREAT Facility and the Neutron Radiography Reactor (NRAD).  
NRAD and TREAT are located at the MFC. 

 
ATR is the primary reactor at INL.  The ATR supports the majority of NE R&D programs, as well as NNSA programs including 
Global Threat Reduction Initiatives to support conversion of research and test reactors to low-enriched uranium fuel and 
Naval Reactors Program work in support of the U.S. Navy nuclear fleet.  The ATR is also used by universities and industry. 
Research and development demand for neutron irradiation at ATRC and neutron radiography and small component test 
irradiation at NRAD has increased significantly over the past several years.  All programmatic work is funded by the sponsor-
ing federal programs. The cost to other users is determined in accordance with DOE regulations and depends upon the de-
mands on the reactor and the nature of the user.  

 
This category also funds activities related to the resumption of a domestic transient fuel testing capability utilizing TREAT at 
INL.  Activities associated with the restart of the TREAT Reactor include system and component evaluations, design, and 
refurbishment and replacement, as needed, and safety evaluations. 
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INL Nuclear Research Reactor Operations and Maintenance 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

  
INL Nuclear Research Reactor Operations and Maintenance  
• Maintain and operate INL reactors and 

supporting infrastructure. 
• Continue planned ATR Life Extension Pro-

gram (LEP) activities such as Nuclear In-
strumentation Replacement and ATR Core 
Modeling Update with the goal of com-
pleting LEP in FY 2015. 

• Complete all major procurement activi-
tiesand continue preparatory activities for 
the ATR Core Internal Changeout (CIC). 

• Conduct over 30 irradiation campaigns as 
scheduled while maintaining an operating 
efficiency greater than 80%. 

• Complete an Environmental Assessment 
to support Departmental decision on re-
sumption of transient testing. 

• Initiate screening of TREAT reactor sys-
tems and development of safety basis 
documentation required to conduct phys-
ical, in-plant assessments in support of 
the resumption of transient testing. 

• Support increased fuel purchases,  end-of-
life equipment replacement and remote 
monitoring and management of the ATR. 

  

• Maintain and operate INL reactors and supporting infrastruc-
ture. 

• Maintain a two year minimum ATR fuel inventory and suffi-
cient ATR critical spares. 

• Complete the ATR LEP, including Nuclear Instrumentation ac-
tivities.  

• Complete installation of Uninterrupted Power Supply to sup-
port ATR operations. 

• Continue preparatory activities for the ATR CIC. 
• Conduct over 30 irradiation campaigns as scheduled while 

maintaining an operating efficiency greater than 80%. 
• Continue planned ATR Safety Margin Improvement activities 

such as installation of automated primary cooling system leak 
detection. 

• Complete TREAT system assessments to support resumption 
of transient testing. 

• Initiate replacement of electrical equipment at ATR that is 
past the end of useful life. 

 

The decrease  reflects completion of the ATR 
Life Extension Program and planned activities 
associated with ATR remote monitoring and 
management. 
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Idaho Facilities Management 
INL Non-Reactor Nuclear Research Facility Operations and Maintenance 

 
Description 
This category funds operations, maintenance, and support for non-reactor nuclear and radiological research facilities, pri-
marily located at the MFC.  Activities within this category support sustainment of unique nuclear and radiological capabili-
ties that are required to support NE’s essential research and development programs.  Work scope focuses on maintaining a 
safe operating envelope, while conducting corrective and cost-effective preventative maintenance activities necessary to 
sustain this core infrastructure.  The non-reactor nuclear research facilities support core programmatic research capabilities 
including: 
 

• Post Irradiation Examination (PIE) and Fresh Fuel Characterization – Receipt of irradiated fuels/materials; nonde-
structive examination; destructive examinations and analyses; and mechanical testing of highly radioactive materi-
als. 

• Experimental Fuel Fabrication – Glovebox lines, fume hoods, and hot cell capabilities; unique fabrication capabili-
ties; and instrumentation and testing equipment that support R&D on multiple fuel types and hazard levels. 

• Advanced Separation and Waste Forms – Aqueous separations and pretreatment technologies, and electrochemi-
cal separations and waste form development (engineering scale) 

 
This category also funds the management of NE-owned special nuclear material (SNM), including the characterization, 
packaging, storage, and disposition of surplus SNM.  Access to and responsible management of SNM is fundamental to en-
suring the availability of nuclear material, when needed, to support mission activities. 
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INL Non-Reactor Nuclear Research Facility Operations and Maintenance 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

  
INL Non-Reactor Nuclear Research Facility Operations and Maintenance  
• Provide trained operators and technicians, quali-

fied criticality safety officers, and material balance 
custodians to operate and maintain MFC nuclear 
facilities.  

• Analyze and authorize adjustments to operating 
parameters and facility operations.  

• Perform program integration to support effective 
execution of projects and programs within the nu-
clear facilities at the MFC. 

• Support planning for and execution of compliance 
level operations and maintenance activities.  

• Support reliable and efficient availability of critical 
facilities and capabilities to meet  the R&D mission. 

• Support Implementation and complete planned 
facility modifications identified in MFC DSAs. 

• Complete 1-3 shipments of surplus NE-owned spe-
cial nuclear material for off-site disposition. 

• Establish a Materials Condition Assessment pro-
gram at MFC to improve understanding of facility 
conditions and long-term maintenance require-
ments. 

• Support increased maintenance of hotcells and 
procurements/activities associated with hotcell 
manipulators at MFC. 

• Provide trained operators and technicians, quali-
fied criticality safety officers, and material balance 
custodians to operate and maintain MFC nuclear 
facilities.  

• Analyze and authorize adjustments to operating 
parameters and facility operations and coordinate 
programmatic work activities.  

• Perform program integration to support effective 
execution of projects and programs within the nu-
clear facilities at the MFC. 

• Perform maintenance within the MFC nuclear facil-
ities and infrastructure consistent with the ap-
proved safety bases.  

• Support reliable and efficient availability of critical 
facilities and capabilities for the growing demand 
of R&D mission needs. 

• Complete planned facility modifications identified 
in MFC DSAs. 

• Complete 1-3 shipments of surplus NE-owned spe-
cial nuclear material for off-site disposition. 

• Continue the Materials Condition Assessment pro-
gram at MFC to improve understanding of facility 
conditions and long-term maintenance require-
ments. 

The increase reflects planned facility modifications 
identified in MFC DSAs, continued implementation 
of a material condition assessment program at MFC 
to improve understanding of facility conditions and 
long-term maintenance requirements, and contin-
ued maintenance of hotcells and procure-
ments/activities associated with hotcell manipula-
tors at MFC. 
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Idaho Facilities Management 
INL Engineering and Support Facility Operations and Maintenance 

 
Description 
This category funds all activities that support the effective management of the buildings, structures, and systems that sup-
port the non-nuclear facilities at the INL consistent with Departmental orders and regulations.  This category includes activi-
ties to support Departmental sustainability goals to achieve measureable and verifiable energy, water, and greenhouse gas 
reductions; for responsible use and disposal of materials and resources; and for cost-effective facilities, services, and pro-
gram management. 
 
Additionally, support is provided for Federally-funded program activities and community regulatory support activities to 
meet obligations defined in crosscutting agreements and contracts such as: Shoshone-Bannock Tribes, Defense Contract 
Audit Agency, site environmental monitoring, Payment in Lieu of Taxes, and the National Oceanic and Atmospheric Admin-
istration.   
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INL Engineering and Support Facility Operations and Maintenace 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

  
INL Engineering and Support Facility Operations and Maintenace  
• Manage non-nuclear facilities, real property 

management, sustainment, and community 
support activities. 

• Conduct performance-based real property 
life-cycle asset management activities.   

• Recapitalization activities structured to 
keep existing facilities modern and relevant 
in an environment of changing standards 
and missions, consistent with DOE Order 
430.1B.  

• Continue facility and land use life-cycle 
planning to identify essential capital altera-
tions and additions; improvements to land, 
buildings, and utility systems necessary to 
maintain INL general purpose infrastruc-
ture; common/domestic services infrastruc-
ture; and multi-program infrastructure. 

• Continue implementation of a systematic 
real property asset building inspection pro-
gram and operation and maintenance of 
the Department's Facility Information Man-
agement System and Condition Assessment 
Information System. 

• Manage non-nuclear facilities, real property management, 
sustainment, and community support activities. 

• Conduct performance-based real property life-cycle asset 
management activities.   

• Implement recapitalization activities structured to keep exist-
ing facilities modern and relevant in an environment of chang-
ing standards and missions, consistent with DOE Order 
430.1B.  

• Continue facility and land use life-cycle planning to identify 
essential capital alterations and additions; improvements to 
land, buildings, and utility systems necessary to maintain INL 
general purpose infrastructure; common/domestic services 
infrastructure; and multi-program infrastructure. 

• Continue implementation of a systematic real property asset 
building inspection program and operation and maintenance 
of the Department's Facility Information Management System 
and Condition Assessment Information System.  

• Conduct planned disposition work for non-nuclear excess 
buildings. 

• Conduct planned roof repair and replacement activities utiliz-
ing cool roof technology. 

The increase reflects activities to reduce excess 
building footprint through planned non-nuclear 
facility disposition activities , to conduct facility 
condition assessments necessary to ensure ap-
propriate investment in NE real property, and 
to support the consolidation and co-location of 
mission assets and associated activities. 
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Idaho Facilities Management 
INL Regulatory Compliance 

 
Description 
This category supports compliance activities driven by state and Federal environmental and other regulations that are un-
der the purview of NE owner responsibilities.  Compliance activities focus on air, soil, and water monitoring and waste dis-
posal consistent with Federal and State permit requirements and agreements such as the INL Site Treatment Plan.  Regula-
tory activities also include work that supports the 1995 Settlement Agreement with the State of Idaho, which governs man-
agement and disposition of used nuclear fuel and transuranic wastes at the INL.   
 
This category also supports other project costs for the proposed RHLLW Disposal Project to meet long-term waste disposal 
needs for NE and NR, consistent with regulatory requirements. 
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INL Regulatory Compliance 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

INL Regulatory Compliance   
• Continue regulatory compliance program 

management. 
• Meet INL Site Treatment Plan milestones 

for treatment of two cubic meters of mixed 
low-level waste (MLLW). 

• Complete transfer(s) of used nuclear fuel 
from wet storage in accordance with the 
1995 Idaho Settlement Agreement and con-
sistent with material requirements for the 
treatment of enriched uranium EBR-II used 
nuclear fuel. 

• Support other project cost (OPC)-funded 
activities for the RHLLW Disposal Project. 

• Continue regulatory compliance program management. 
• Meet INL Site Treatment Plan milestones for treatment of two 

cubic meters of MLLW. 
• Complete transfer(s) of used nuclear fuel from wet storage in 

accordance with the 1995 Idaho Settlement Agreement and 
consistent with material requirements for the treatment of 
enriched uranium EBR-II used nuclear fuel. 

• Support design and construction activities for RHLLW Disposal 
Project, including the review and approval process for the 
Composite Analysis prepared in accordance with DOE O 
435.1, Radioactive Waste Management. 

   

The increase reflects funding necessary to re-
ceive and treat used nuclear fuel from wet stor-
age and  funding to support project activities 
and other project costs for the RHLLW Disposal 
Project  consistent with the project schedule, 
including construction management activities. 

 

Page 497



Idaho Facilities Management 
Advanced Post Irradiation Examination (APIE) Capabilities 

 
Description 
This activity assesses the benefits and options for developing a possible future large-scale APIE facility.  The Department 
has not committed to constructing any facility that may be considered in this program element.  In future years, the De-
partment will decide whether to proceed with a project based on a variety of factors including project costs, research 
needs, budgetary constraints, and competing priorities.  No funding for activities beyond Critical Decision (CD)-1 has been 
requested.  Activities will be curtailed in FY 2015 in order to obtain additional operational experience from existing PIE 
capabilities and assess the demand and need for APIE capabilities. 
 
NE completed the Irradiated Materials Characterization Laboratory (IMCL), which provides modern, flexible nano- and 
atomic-scale PIE capabilities.  IMCL provides the ability to meet modern electrical, cleanliness, vibration isolation and 
radiological control requirements to support current PIE tools and equipment and provides a concept testing ground to 
inform future decisions on the APIE capabilities, including machine-to-sample and machine-to-building interfaces.  
 
If a larger-scale, Advanced PIE Capabilities Project were ever executed, it would require equipment that would allow high 
hazard materials to be routinely examined in a safe and secure environment.  Any such facility could serve as a center for 
advanced fuels and materials characterization, as well as development of new processes, tools and instruments to further 
research.  The project requirements would specify that alternatives have a flexible footprint with a variety of laboratory 
capabilities in both fixed and reconfigurable space.   
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Advanced Post Irradiation Examination (APIE) Capabilities 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Advanced Post Irradiation Examination (APIE) Capabilities  
• Complete alternatives analysis, conceptual 

design, preparation of the National Envi-
ronmental Policy Act documentation, pro-
ject execution plan activities and support 
design activities pending approval of CD-1, 
Approve Alternative Selection and Cost 
Range. 

 The decrease reflects a pause in new capability 
planning to allow for planned curtailment of ac-
tivities in order to obtain additional operational 
experience from existing PIE capabilities and to 
assess the demand and need for APIE capabili-
ties.  
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Idaho Facilities Management 
Construction 

 
Description 
Line-item capital projects are required at INL to maintain its infrastructure and its ability to support mission goals.  These 
projects help achieve NE and DOE strategic objectives by maintaining site services or providing critical information for fu-
ture decisions.  This activity is focused on two primary objectives: (1) identification, planning, and prioritization of projects 
required to meet NE program objectives, and (2) development and execution of these projects within approved cost and 
schedule baselines as such projects are deemed necessary.  While the Department’s acquisition management process does 
not guarantee that a project will be completed once the initial information gathering and preliminary design phase are 
complete, it does provide an important decision-making framework that, when well executed, allows only the most critical-
ly necessary, cost-effective projects to proceed to construction.  
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Construction 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Construction   
Remote-Handled Low-Level Waste Disposal 
Project (13-D-905) 

  

• Initiate design and construction of the se-
lected alternative to construct a new dis-
posal facility at INL to meet NE and NR 
long-term program needs.  

• Design and construction of new replacement disposal capabil-
ity to meet NE and NR long-term program needs 
• Complete final design and initiate construction on waste re-
ceiving facility and site infrastructure. 

• Complete final design for RHLLW vault system for disposal 
of waste containers.  
 

The decrease in funding reflects funding neces-
sary to support construction of new replace-
ment disposal capability to meet NE and NR 
long-term program needs.  This project is joint-
funded with NR. 
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Idaho Facilities Management  
Capital Summary ($K) 

 

 Total Prior 
Years 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current FY 2015 

Request 

FY 2015 vs 
FY 2014 
Enacted  

Capital Operating Expenses Summary (including (Major Items of  
Equipment (MIE))2 

       

Plant Projects (GPP and IGPP) (<$10M) n/a n/a 2,954 0 0 5,478 +5,478 
Total, Capital Operating Expenses n/a n/a 2,954 0 0 5,478 +5,478 

        
Plant Projects (GPP) (Total Estimated Cost (TEC) <$10M)        

Total Plant Projects (GPP) (Total Estimated Cost (TEC) <$5M) n/a n/a 2,954 0 0 5,478 +5,478 
Total, Plant Projects (GPP) (Total Estimated Cost (TEC) <$10M) n/a n/a 2,954 0 0 5,478 +5,478 
        
Total, Capital Summary n/a n/a 2,954 0 0 5,478 +5,478 

 

 
 

 

2 Each MIE Total Estimated Cost (TEC) > $2M; Each Plant Project (GPP) Total Estimated Cost (TEC) > $5M 
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Idaho Facilities Management  
Construction Projects Summary ($K) 

 

 
Total Prior 

Years 
FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

13-D-905, Remote-Handled Low-Level Waste Disposal Project, INL 
(Summary represents NE costs; Project is co-funded with NR)     

 
  

Total Estimated Cost (TEC) 31,767 0 0 16,398 16,398 5,369 -11,029 
Other Project Costs (OPC)* 19,770 11,275 325 415 415 2,553 +2,138 

Total Project Cost (TPC) Project Number 13-D-905 51,537 11,275 325 16,813 16,813 7,922 -8,891 
        
Total All Construction Projects        

Total Total Estimated Cost (TEC) 31,767 0 0 16,398 16,398 5,369 -11,029 
Total Other Project Costs (OPC) 19,770 11,275 325 415 415 2,553 +2,138 

Total Project Cost (TPC) All Construction Projects 51,537 11,275 325 16,813 16,813 7,922 -8,891 
 

* Indicates a project where the cost of the Conceptual Design Report is estimated to exceed $3M 
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Idaho Sitewide Safeguards and Security 
 

Overview 
The Idaho Sitewide Safeguards and Security (S&S) program supports the Idaho National Laboratory (INL) complex nuclear 
facility infrastructure and enables the Office of Nuclear Energy (NE) to conduct research and development in support of 
multiple program missions.  To better align the S&S funding with INL infrastructure and R&D programs, the S&S program 
was transferred to the Nuclear Energy appropriation in FY 2014.   

The S&S program funds NE base physical and cyber security activities for the INL, providing protection of the Department of 
Energy’s (DOE) nuclear materials, classified and unclassified matter, government property, personnel and other vital assets 
from theft, diversion, sabotage, espionage, unauthorized access, compromise, and other hostile acts that may cause 
adverse impacts on our national security; program continuity; or the health and safety of employees, the public, or the 
environment.   

The S&S program at the INL benefits the site infrastructure and users by providing the safeguards and security functions 
required at DOE sites to enable R&D utilizing nuclear materials and protected information.  In addition to the Office of 
Nuclear Energy R&D activities, S&S enables a range of national security programs that support the National Nuclear Security 
Administration (NNSA) and other Federal agencies including the Department of Homeland Security in the areas of critical 
infrastructure protection, nuclear nonproliferation and incident response.  Safeguards and security functions through the 
INL S&S program enable the Department of the Army, the Department of the Navy and NNSA Naval Reactors mission 
activities. 
 
The FY 2015 request provides direct funding for the S&S base program for NE.  Base program costs determined to be 
allocable, i.e., beneficial to Departmental programs and Work for Others (WFO), are paid by those programs and WFO via 
full cost recovery.  The costs for program and WFO-specific security requirements beyond the S&S base program that are 
specifically requested or driven by the program or WFO project are directly charged to those customers as appropriate. 
 
Highlights of the FY 2015 Budget Request  

 In FY 2015, the S&S program will focus on establishing and maintaining effective staffing levels by filling personnel gaps, 
restoring preventative and corrective maintenance programs, and reducing deferred maintenance and equipment 
backlogs.  In addition, the FY 2015 request will support infrastructure, capital improvements, and emerging technologies 
investments to adequately secure site assets while simultaneously supporting operations, including completing detailed 
plans for major system replacements including Perimeter Intrusion Detection and Assessment Systems (PIDAS) for INL 
high priority facilities.   

 
 In order to sustain protection of INL assets while simultaneously meeting operational demands, FY 2015 funding 

supports: 

 
• Establishing and maintaining Protective Force staffing levels capable of providing effective protection and services at all 

INL facilities including 24/7 operation of the Warning Communication System. 
• Completing preventative/corrective maintenance and lifecycle replacement, including backlog, of physical security 

systems - intrusion detection, assessment, alarm monitoring equipment and access control systems and maintaining 
staffing levels consistent with effective maintenance, replacement and performance testing of physical security 
systems. 

• Maintaining an effective Cyber Security program through the addition of lifecycle hardware/software upgrades and 
replacements, external penetration capabilities, essential cyber security positions and associated training.  
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Idaho Sitewide Safeguards and Security 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Idaho Sitewide Safeguards and Security      

Protective Forces  0 53,277 53,277 57,547 +4,270 

Security Systems 0 10,434 10,434 14,718 +4,284 

Information Security 0 3,181 3,181 3,451 +270 

Personnel Security 0 6,634 6,634 7,050 +416 

Material Control & Accountability 0 4,130 4,130 4,340 +210 

Program Management 0 5,354 5,354 5,626 +272 

Cyber Security 0 10,990 10,990 11,268 +278 
Total, Idaho Sitewide Safeguards and Security 0 94,000  94,000 104,000 +10,000 
 
 
 

Page 506



Idaho Sitewide Safeguards and Security 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

  
Protective Forces: The increase from $53,277,000 to $57,547,000 supports protective force staffing levels consistent with the approved site 

protection plan and approved site labor wage agreement; including 24/7 operation of the Warning Communication System utilized for site-wide 
notification and coordination of response to emergency and security events.   

 

+4,270 

Security Systems: The increase from $10,434,000 to $14,718,000 provides funds to complete preventative/corrective maintenance and lifecycle 
replacement, including addressing the backlog of physical security systems.  The increase also supports staffing for effective maintenance, 
replacement and performance testing of physical security systems and to complete detailed planning for major system replacements including 
high priority facility Perimeter Intrusion Detection and Assessment Systems. 

 

+4,284 

Information Security: The increase from $3,181,000 to $3,451,000 provides funds to maintain information security services for key INL facilities 
consistent with the site operational needs. 

 

+270 

Personnel Security: The increase from $6,634,000 to $7,050,000 provides additional funds to maintain personnel security services for key INL 
facilities consistent with the site operational needs including HSPD-12 badging and smart card administration requirements. 

 

+416 

Material Control & Accountability: The increase from $4,130,000 to $4,340,000 provides additional funds for accounting and control of special 
nuclear material at key INL facilities consistent with the site operational needs.  

+210 

  
Program Management: The increase from $5,354,000 to $5,626,000 provides funds for additional efforts to update security program 

documentation, develop and implement plans to address new security requirements and undertake performance assurance activities (table top 
exercise, simulations, self-assessments, limited scope performance tests and force-on-force exercises) required to ensure adequate protection 
of INL assets. 

+272 

  
Cyber Security: The increase from $10,990,000 to $11,268,000 maintains an effective cyber security program consistent with the Department’s 

measured risk management and vulnerability management strategies.  
+278 

Total, Idaho Sitewide Safeguards and Security +10,000 
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Idaho Sitewide Safeguards and Security 
Protective Forces 

 
Description 
Protective Force provides security police officers (SPO’s) and other specialized personnel, equipment, training, and 
management needed during normal and security emergency conditions for adequate protection of Special Nuclear Material 
(SNM), classified and sensitive information, Government property and personnel.  Protective force personnel are deployed 
24 hours a day, 7 days a week, across the 890 square miles of the INL site to deter, detect, delay and respond to adversarial 
threats.  Funding needs are based on protection strategies designed to ensure adequate protective force staffing levels, 
equipment, facilities, training, management and administrative support are available to respond to any security incident 
outlined in the Site Security Plans. 
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Protective Forces 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Protective Forces   
• Provides funds to maintain a protective force 

consistent with the Site Security Plans and 
approved site labor wage agreement, and 
associated training activities, including 
facilities, required to maintain protective 
force qualifications.  
• Conduct Basic Police Officer Training for 

new hires.   
• Conduct Special Response Force Selection 

and Training.  
• Conduct Use of force training on active 

shooter and lesser threat scenarios. 
• Establish uniformed supervisor positions 

consistent with Site operational needs.  
• Provides funding to purchase protective force 

equipment such as ammunition, weapons, 
protective gear (tactical vests, helmets, etc) 
and vehicles. 
• Additional weapons and protective gear 

for new hires. 
• Replacement weapons for those at the 

end of useful life.  
 

• Provides funds to maintain a protective force consistent with 
the Site Specific Security Plan and approved site labor wage 
agreement, and associated training activities, including 
facilities, required to maintain protective force qualifications.  
• Provide increased Protective Force services for INL in-town 

assets.  
• Maintain and provide 24/7 operation of the Warning 

Communication System  
• Conduct Basic Police Officer Training for new hires.   
• Conduct Use of force training on active shooter and lesser 

threat scenarios. 
• Complete refurbishment of Range 3. 

• Provides funding to purchase protective force equipment 
such as ammunition, weapons, protective gear (tactical vests, 
helmets) and vehicles.  
• Additional weapons and protective gear for new hires. 
• Replacement weapons for those at the end of useful life. 

 
 

The increase is due to additional protective 
force work scope associated with providing 
protective force services at all INL facilities 
including in-town assets and 24/7 operation 
of the Warning Communication System.  
Increase also reflects the annual cost of 
additional protective force personnel hired in 
FY 2014 and FY 2015, additional equipment 
needs and equipment life-cycle replacements.   
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Idaho Sitewide Safeguards and Security 
Security Systems 

 
Description 
Security Systems provides equipment to protect vital security interests and government property, including performance 
testing, intrusion detection and assessment, entry and search control, barriers, secure storage, lighting, sensors, 
entry/access control devices, locks, explosives detection, and tamper-safe monitoring.  Security Systems provides 
maintenance of approximately 4,600 security alarms and 6,100 security locks at multiple INL security areas ensuring 24 
hour a day, 7 days a week operation of these systems.  Maintaining a reliable physical security infrastructure allows the 
Idaho Sitewide S&S program to maintain consistent/lower staffing levels and lower labor costs. 
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Security Systems 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Security Systems   
• Provides funds to plan and conduct 

preventative and corrective maintenance 
on physical security systems at multiple INL 
security areas to ensure 24 hour operation 
of these systems including associated 
staffing requirements.  

• Supports the operation of INL central alarm 
stations, development and modification of 
security alarm systems and life cycle 
replacement of systems including: 
• HSPD-12 card readers, access control 

system components, entry control 
systems (X-Ray, metal detectors, 
turnstiles) and long range detection 
capabilities. 

• Provides funds to plan and conduct preventative and 
corrective maintenance on physical security systems at 
multiple INL security areas to ensure 24 hour operation of 
these systems including associated staffing requirements.  

• Supports the operation of INL central alarm stations, 
development and modification of security alarm systems and 
life cycle replacement of systems including:  
• Access control system database servers and field panels 

and detection system equipment (motion sensors, door 
sensors, cameras, radars, etc.)  

 
 

The increase is due to the cost of addressing the 
backlog of systems requiring lifecycle 
replacement and the associated staffing to 
implement replacement, preventative and 
corrective maintenance and performance 
testing of the systems. 
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Idaho Sitewide Safeguards and Security 
Information Security 

 
Description 
Information Security provides for the protection and control of classified and sensitive matter that is generated, received, 
transmitted, used, stored, reproduced or destroyed at the INL.  The Classified Matter Protection and Control Program and 
Operations Security Program ensure that classified and sensitive unclassified matter is appropriately managed and 
adequately protected and controlled to prevent access by unauthorized individuals and that those individuals that do have 
access are trained to handle classified matter.  Information Security executes the Technical Security Countermeasures 
(TSCM) program and conducts TSCM surveys. 
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Information Security 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Information Security   
• Provides funds to implement INL 

information security activities to protect 
classified and sensitive unclassified 
matter, including programs for Classified 
Matter and Control, Technical 
Surveillance Countermeasures, 
Classification/ Declassification, and 
Operations Security.   

• Supports coordination activities with INL 
R&D programs to develop project-specific 
security requirements within the context 
of the overall INL information security 
program and to support increased 
classification work scope. 

• Provides funds to implement INL information security 
activities to protect classified and sensitive unclassified 
matter, including programs for Classified Matter and Control, 
Technical Surveillance Countermeasures, Classification/ 
Declassification, and Operations Security.   

• Supports coordination activities with INL R&D programs to 
develop project-specific security requirements within the 
context of the overall INL information security program and to 
support increased classification work scope. 

• Provides funds to support personnel necessary to enhance 
the Site Operations Security Program. 

The increase is due to costs associated with 
maintaining information security services for 
key INL facilities/programs consistent with the 
site operational needs and anticipated growth 
in work scope. 
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Idaho Sitewide Safeguards and Security 
Personnel Security 

 
Description 
Personnel Security provides for access to classified and sensitive information and assignment of personnel in sensitive 
positions through the clearance program, adjudication, security awareness and education, U.S. citizen and foreign visitor 
control, Human Reliability Program, psychological/medical assessments, and administrative review costs.  Personnel 
security also provides for the annual cost to support the database that maintains smart card credentials for INL personnel 
and badging requirements. 
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Personnel Security 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Personnel Security   
• Provides funds to conduct INL personnel 

security programs including security 
investigations to determine the suitability of 
INL personnel for classified work, assessing 
requests for U.S and foreign researchers to 
work in selected sensitive subject areas, and 
maintaining databases that hold clearance 
information.   

• Provides funds for federal activities related to 
processing, tracking, and adjudication of 
security investigations for federal and non-
federal employees, including medical 
examinations.   

• Provides funds to conduct INL personnel security programs 
including security investigations to determine the suitability 
of INL personnel for classified work, assessing requests for U.S 
and foreign researchers to work in selected sensitive subject 
areas, and maintaining databases that hold clearance 
information for approximately 6,000 employees.   

• Provides funds for federal activities related to processing, 
tracking, and adjudication of security investigations for 
federal and non-federal employees, including medical 
examinations.   

• Support HSPD-12 badging and smart card administration 
requirements. 

 

The increase is due to costs associated with 
maintaining personnel security services 
consistent including foreign visits and 
assignments consistent with the site 
operational needs and additional staffing 
required to support HSPD-12 badging and 
smart card administration requirements. 

 
 

Page 515



Idaho Sitewide Safeguards and Security 
Material Control & Accountability 

 
Description 
Material Control & Accountability (MC&A) provides the personnel, equipment, and services required to account for and 
control all special nuclear material (SNM) at INL from diversion.  MC&A is accomplished through the administration of a 
robust formal inventory process for all SNM on site that allows INL security personnel to locate and track specific quantities 
in real time, state of the art measurement equipment, non-destructive analysis and a robust tamper indicating device 
program. 
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Material Control & Accountability 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Material Control & Accountability   
• Provides funds to maintain the site’s SNM 

database and tracking systems, 
coordinate on-and off-site material 
movements, and to conduct SNM 
inventories. 

• Provides funds to maintain the site’s SNM database and 
tracking systems, coordinate increased on-and off-site 
material movements, and to conduct SNM inventories. 

The increase is due to costs associated with 
maintaining material control and 
accountability services for key INL 
facilities/programs consistent with the site 
operational needs and increased site material 
consolidation and disposition activities. 
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Idaho Sitewide Safeguards and Security 

Program Management 
 
Description 
Program Management includes policy oversight, development and update of site security plans; vulnerability assessments 
and performance testing to ensure adequate protection of SNM; and investigations into incidents of security concern and 
issuance of security infractions.  The activities completed within Program Management allow for risk-informed decision 
making, support a performance-based S&S program and directly test the efficacy of the INL protection 
methodology/posture. 
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Program Management 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Program Management   
• Provides funds to maintain and update 

security program documentation, 
vulnerability assessments and 
performance testing through a 
combination of table-top exercises, 
simulations and force-on-force exercises 
to assure program effectiveness and 
efficiency. 

• Provides funds to maintain and update security program 
documentation, vulnerability assessments and performance 
testing through a combination of table-top exercises, 
simulations and force-on-force exercises to assure program 
effectiveness and efficiency as required annually by 
Departmental policy.  

• Provides funds to conduct risk assessments and performance 
testing activities required to develop implementation plans 
for additional security requirements. 

The increase is due to additional work scope 
associated with the development of 
implementation plans for additional security 
requirements. 
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Idaho Sitewide Safeguards and Security 
Cyber Security 

 
Description 
Cyber Security maintains the computing infrastructure and network security configuration necessary to support classified 
and unclassified information and electronic operations at the INL.  The Cyber Security program uses a graduated risk 
approach based on data sensitivity and impact of loss/ compromise to ensure that electronic or computer information 
systems, are protected in a manner consistent with upholding key priorities, including importance to national security, 
support of DOE missions and programs, vulnerability to threats, and the magnitude of harm that would result from an 
information system compromise. 
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Cyber Security 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Cyber Security   
• Provide funds to operate, test, and 

maintain cyber security systems for the 
INL consistent with the Department’s 
measured risk management and 
vulnerability management strategies. 

• Support certification and accreditation 
activities for classified cyber security 
systems. 

• Conduct INL training programs to educate 
users on cyber security strategies and 
implementation of optimized Contractor 
Assurance System (CAS) operating 
procedures and supporting processes. 

• Complete lifecycle hardware/software 
upgrades and replacements and essential 
cyber security positions and associated 
training. 

• Provide funds to operate, test, and maintain cyber security 
systems for the INL consistent with the Department’s 
measured risk management and vulnerability management 
strategies. 

• Support certification and accreditation activities for classified 
cyber security systems. 

• Conduct INL training programs to educate users on cyber 
security strategies and implementation of optimized 
Contractor Assurance System (CAS) operating procedures and 
supporting processes. 

• Complete lifecycle hardware/software upgrades and 
replacements and essential cyber security positions and 
associated training. 

• Enhance cyber security program to support increasing INL 
cloud services solutions 

• Re-categorize two INL network enclaves data categorization 
from low enclaves to Federal Information Security 
Management Act (FISMA) to moderate protection 

• Perform feasibility study for extending the INL cyber security 
program to include the indusial control systems for INL 

The increase is due to additional work scope 
associated with continuous monitoring and 
enhanced external penetration capabilities. 
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Idaho Sitewide Safeguards and Security 
Capital Summary ($K) 

 

 Total Prior 
Years 

FY 2013 
Current 

FY 2014 
Enacted 

 
FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted  

        
Capital Equipment > $500K (including MIE)1        

Total Non-MIE Capital Equipment (>$500K) n/a n/a 0,000 1,500 1,500 1,500 000,000 
Total, Capital Equipment (including MIE) n/a n/a 0,000 1,500 1,500 1,500 000,000 
        
Total, Capital Summary n/a n/a 0,000 1,500 1,500 1,500 000,000 
 
 
 
 

1 Each MIE Total Estimated Cost (TEC) > $2M; Each Plant Project (GPP/IGPP) Total Estimated Cost (TEC) > $5M 
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International Nuclear Energy Cooperation 
 

Overview 
International Nuclear Energy Cooperation’s (INEC) mission is to serve as the Department’s overall lead for all international 
activities related to civil nuclear energy, including analysis, development, and implementation of international civil nuclear 
energy policy and coordination and integration of the Office of Nuclear Energy’s (NE) international nuclear technical 
activities.  These activities support international bilateral and multilateral engagement and civil nuclear energy research and 
development (R&D) activities with countries with an established or planned civilian nuclear power sector.  INEC may also 
employ workshops to engage industry and foreign governments on international civil nuclear issues such as financing, 
safety, or comprehensive nuclear fuel services (CFS).  
 
INEC provides the Department the ability to meet growing demands for engagement with international partners on civil 
nuclear policy, R&D, and related activities.  INEC engages both bilaterally and multilaterally to support broader U.S. policy 
and commercial goals related to nuclear energy globally and allow more effective integration of NE international R&D and 
policy interests.  INEC also leverages nuclear energy efforts with Department of Energy’s (DOE) National Nuclear Security 
Administration, Office of Environmental Management, and Office of International Affairs; the National Security Council; 
Department of State; Department of Commerce; and the Nuclear Regulatory Commission to facilitate U.S. nuclear energy 
R&D, policy, and commercial interests internationally. 
 
 
Highlights of the FY 2015 Budget Request  
In FY 2015, INEC will continue to support existing international agreements and work with the Department of State and 
other Departments on establishing new engagements with advanced and developing nuclear energy countries as necessary, 
particularly in the Western Hemisphere.  INEC will continue multilateral collaboration on CFS concepts and continue 
analytical studies to support this engagement.  
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International Nuclear Energy Cooperation 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted1 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

International Nuclear Energy Cooperation      
International Nuclear Energy Cooperation 2,806 2,496 2,496 3,000 +504 

Total, International Nuclear Energy Cooperation 2,806 2,496 2,496 3,000 +504 
 
 

     
 

1 FY 2014 Enacted column reflects a rescission of $3,900 as identified within Section 317 of Public Law 113-76. 
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International Nuclear Energy Cooperation 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014  
Enacted 

International Nuclear Energy Cooperation:  The increase from $2,496,000 to $3,000,000 reflects expansion of existing and developing new bilateral 
and multilateral activities that will be conducted with France, Russia, Western Hemisphere countries, and other states and organizations as 
determined by Office of Nuclear Energy and U.S. Government strategic priorities and objectives.  

 

+504 

Total, International Nuclear Energy Cooperation +504 
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International Nuclear Energy Cooperation 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

International Nuclear Energy Cooperation   
• Conduct bilateral and multilateral 

collaboration on CFS concepts and 
continue analytical studies to support 
this engagement. 

• Provide country-specific policy and 
logistical support required to 
effectively implement NE’s bilateral 
nuclear energy R&D activities with 
expert support from national 
laboratory lead country coordinators. 
Maintain the existing bilateral and 
multilateral cooperation commitments 
as appropriate.  

• Provide expertise and technical 
assistance to the Department of 
Commerce in its efforts to support U.S. 
nuclear exports.  

• Develop new collaboration opportunities with France, 
Russia and Japan in light of R&D Agreements and 
implementing arrangements completed in 2014.  

• Provide country-specific policy and logistical support 
required to effectively implement NE’s bilateral nuclear 
energy R&D activities with expert support from national 
laboratory lead country coordinators.  Maintain the 
existing bilateral and multilateral cooperation 
commitments as appropriate.  Enhance Western 
Hemisphere technical cooperation with advanced and 
developing nuclear energy countries to support both the 
Office of Nuclear Energy and U.S. Government strategic 
priorities and objectives. 

• Provide expertise and technical assistance to the 
Department of Commerce in its efforts to support U.S. 
nuclear exports. 

• Advance multilateral collaboration on CFS concepts and 
continue analytical studies supporting this engagement. 
 

 

The increase is a result of leveraging existing 
appropriations in FY 2014 because of high uncosted 
balances.  
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Program Direction 
 
Overview 
Program Direction provides the Federal staffing resources and associated costs required to provide overall direction and 
execution of the Office of Nuclear Energy (NE) programs.  NE staff is located in Washington, DC, the Idaho Operations 
Office, Oak Ridge Operations Office and the Nevada Site Office.  The Idaho site office funding supports their efforts to 
continue to be a fully functional service center, not only for the Office of Nuclear Energy, but other Department of Energy 
offices. Activities within the site office support function include execution of headquarters directed procurements, as well 
as supplemental support for any unforeseen actions. 
 
In addition to NE federal personnel, Program Direction also supports the coordination of the Energy portfolio by the Office 
of the Under Secretary for Science and Energy.  NE Program Direction also supports select federal staff from the Office of 
the General Counsel and Energy Information Administration responsible for administrative activities and judicial litigation 
associated with the termination of the Yucca Mountain Nuclear Waste Repository project, legal issues related to the 
standard contract, and the Department's responsibilities regarding spent fuel and high level waste as specified by the 
Nuclear Waste Policy Act (NWPA).  
 
Program Direction also includes travel funding for transportation of HQ and field NE personnel, per diem allowances while 
in authorized travel status, and other expenses incidental to travel.  Support Services allows the Department to cost-
effectively hire the best available industry experts to assist federal staff in managing the nuclear programs and complex 
activities.  In addition to rapidly acquiring this expertise on an as needed basis, using support services provides unlimited 
flexibility in team composition as the needs of NE evolve.  Finally, Other Related Expenses provides NE’s contribution to the 
Department’s Working Capital Fund (WCF) for common administrative services at HQ.  DOE is working to achieve 
economies of scale through an enhanced WCF.  The WCF covers certain shared, enterprise activities including enhanced 
cyber security architecture, employee health and testing services, and consolidated training and recruitment initiatives 
which were created in previous fiscal years and are being maintained in FY 2015. 
 
In addition to appropriated funds, NE also manages approximately $140 million dollars annually in work for others and 
reimbursable funding from the National Aeronautics and Space Administration and the Department of Defense for the 
development of advanced radioisotope power systems for space exploration and national security missions.  The Program 
Direction request reflects NE’s continued attempts to optimize support for its Federal workforce, while continuing to 
improve efficiency and cost-effectiveness and ensure the expert Federal management and oversight of NE mission 
activities. 
 
Highlights of the FY 2015 Budget Request 
The Nuclear Energy Program Direction request is about 19% less than the FY 2014 request reflecting ongoing efforts to 
right-size the federal oversight activities of the Nuclear Energy program and to eliminate excess prior year uncosted 
balances. 
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Program Direction 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

 Program Direction Summary 
Washington Headquarters      

Salaries and Benefits 29,279 30,000 30,000 30,600 +600 
Travel 933 925 925 925 0 
Support Services 3,000 3,000 3,000 1,500 -1,500 
Other Related Expenses 15,158 13,750 13,750 4,465 -9,285 

Total, Washington Headquarters 48,370 47,675 47,675 37,490 -10,185 
      
Oak Ridge      

Salaries and Benefits 1,073 1,100 1,100 1,125 +25 
Travel 8 25 25 25 0 
Support Services 258 300 300 300 0 
Other Related Expenses 1,000 1,000 1,000 1,000 0 

Total, Oak Ridge 2,339 2,425 2,425 2,450 +25 
 
Idaho Operations Office   

 
  

Salaries and Benefits 25,000 26,000 26,000 26,250 +250 
Travel 909 900 900 900 0 
Support Services 4,000 4,000 4,000 2,000 -2,000 
Other Related Expenses 4,500 9,000 9,000 4,000 -5,000 

Total, Idaho Operations Office 34,409 39,900 39,900 33,150 -6,750 
      
Total Program Direction      

Salaries and Benefits 55,352 57,100 57,100 57,975 +875 
Travel 1,850 1,850 1,850 1,850 0 
Support Services 7,258 7,300 7,300 3,800 -3,500 
Other Related Expenses 20,658 23,750 23,750 9,465 -14,285 

Total, Program Direction 85,118 90,000 90,000 73,090 -16,910 
Federal FTEs 403 418 418 418 0 
      

 Support Services and Other Related Expenses 
Support Services      

Technical Support      
Mission Related 2,390 2,505 2,505 1,400 -1,105 
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 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Advisory and Assistance 325 365 365 185 -180 
Total, Technical Support 2,715 2,870 2,870 1,585 -1,285 
      
Management Support      

Administrative  1,729 1,720 1,720 915 -805 
IT  2,814 2,710 2,710 1,300 -1,410 

Total Management Support 4,543 4,430 4,430 2,215 -2,215 
Total, Support Services 7,258 7,300 7,300 3,800 -3,500 
      
Other Related Expenses      

Working Capital Fund 3,638 9,096 9,096 6,980 -2,116 
Training 515 550 550 250 -300 
Miscellaneous 15,100 12,604 12,604 1,235 -11,369 
Rents and Utilities 1,405 1,500 1,500 1,000 -500 

Total, Other Related Expenses 20,658 23,750 23,750 9,465 -14,285 
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Program Direction 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Salaries and Benefits   
Provides salaries and benefits for 418 federal 
staff. 

Provides salaries and benefits for 418 federal staff. Increase provides for a net increase of 2% in federal 
salary costs for step increases and federal pay scale 
increases. 

Travel   
Provides for travel of the federal staff 
including any necessary permanent change of 
duty status costs, particularly associated with 
the NE staff at DOE overseas offices. 

Provides for travel of the federal staff including any 
necessary permanent change of duty status costs, 
particularly associated with the NE staff at DOE overseas 
offices. 

Travel remains level at approximately at 70% of FY 
2010 Office of Nuclear Energy expenditures.  FY 2014 
and FY 2015 include 1 -2 permanent change of 
stations for NE personnel assigned to overseas 
offices.  

Support Services   
Provides for technical and administrative 
support services for the NE federal staff 
including access to and participation with 
external and international nuclear energy 
organizations such as the Organization for 
Economic Co-operation and Development / 
Nuclear Energy Agency.  

Provides for technical and administrative support services 
for the NE federal staff including access to and participation 
with external and international nuclear energy organizations 
such as the Organization for Economic Co-operation and 
Development / Nuclear Energy Agency. 

Reduction of $1,285,000 for technical support 
services reflects ongoing efforts to reduce costs while 
maintaining appropriate oversight of NE missions.  
 
Reduction of $805,000, 46.8%, in administrative 
support services reflects ongoing savings achieved 
streamlining and coordination of IT services through 
the DOE integrated IT services program. 

   
Other Related Expenses   
Provides for NE’s share of goods and services 
procured through the Department’s Working 
Capital Fund; rents and utilities associated 
with the Idaho Operations Office and 
allocated shared of such costs for the Nevada 
Site Office; federal training expenses; and 
other miscellaneous expenses. 

Provides for NE’s share of goods and services procured 
through the Department’s Working Capital Fund; rents and 
utilities associated with the Idaho Operations Office and 
allocated shared of such costs for the Nevada Site Office; 
federal training expenses; and other miscellaneous 
expenses. 

Significant savings through the elimination of excess 
prior year uncosted balances and the reduction of 
marginal value activities are partially offset by the 
ongoing growth in the scope and cost of the 
Department’s Working Capital Fund.  Also includes 
NE’s modest share of allocated charges at the Nevada 
Site Office.  
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Nuclear Energy 
Facilities Maintenance and Repair 

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

Costs for Direct-Funded Maintenance and Repair (including Deferred Maintenance Reduction) ($K) 
 

  
FY 2013 

Actual Cost 

FY 2013 
Planned 

Cost 

FY 2014 
Planned 

Cost 

FY 2015 
Planned 

Cost 
Idaho National Laboratory  13,218 15,657 13,721 12,519 
Total, Direct-Funded Maintenance and Repair  13,218 15,657 13,721 12,519 
 

Costs for Indirect-Funded Maintenance and Repair (including Deferred Maintenance Reduction) ($K) 
 

  
FY 2013  

Actual Cost 

FY 2013 
Planned 

Cost 

FY 2014 
Planned 

Cost 

FY 2015 
Planned 

Cost 
 
Idaho National Laboratory  

 
13,606 13,097 

 
14,409 

 
14,210 

Total, Indirect-Funded Maintenance and Repair  13,606 13,097 14,409 14,210 
_____________________________________________________________________________________________________ 
 

Report on FY 2013 Expenditures for Maintenance and Repair 
 
This report responds to legislative language set forth in Conference Report (H.R. Conf. Rep. No. 108-10) accompanying the 
Consolidated Appropriations Resolution, 2003 (Public Law 108-7) (pages 886-887), which requests the Department of 
Energy provide an annual year-end report on maintenance expenditures to the Committees on Appropriations. This report 
compares the actual maintenance expenditures in FY 2013 to the amount planned for FY 2013, including Congressionally 
directed changes.  
 

Nuclear Energy 
Total Costs for Maintenance and Repair ($K) 

  

FY 2013  
Actual  
Cost 

FY 2013  
Planned 

Cost 
Idaho National Laboratory  26,824 28,754 
Total, Maintenance and Repair  26,824 28,754 
 
 
The Idaho Facilities Management program did not meet its planned minimum target in FY 2013.  The variance from the 
target was due to a reallocation of funding to address unplanned equipment failures and outages at mission dependent and 
mission critical nuclear facilities.  There has not been a negative impact on worker safety, environmental safety or mission 
deliverables.   
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Nuclear Energy Research and Development 
Research and Development ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Basic 0 0 0 0 
Applied 630,863 612,235 581,619 -30,616 
Development 26,661 21,871 21,527 -344 
Subtotal, R&D 657,524 634,106 603,146 -30,960 
Equipment 0 0 0 0 
Construction 0 0 0 0 
Total, R&D 657,524 634,106 603,146 -30,960 
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Nuclear Energy 
Small Business Innovation Research/Small Business Technology Transfer (SBIR/STTR) ($K) 

 

 
FY 2013 

Transferred 
FY 2014 

Projected 
FY 2015  
Request 

FY 2015 vs 
FY 2014 

Projected 
Reactor Concepts Research, Development and Demonstration 3,296 3,610 3,318 -292 
Fuel Cycle Research and Development 5,345 4,999 5,250 +251 
Nuclear Energy Enabling Technologies 2,136 2,275 2,582 +307 
Total, SBIR/STTR 10,777 10,884 11,150 +266 
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Nuclear Energy 
Safeguards and Security ($K) 

 

 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Protective Forces  52,054 53,277 53,277 57,547 +4,270 
Security Systems 9,916 10,434 10,434 14,718 +4,284 
Information Security 3,112 3,181 3,181 3,451 +270 
Personnel Security 5,643 6,634 6,634 7,050 +416 
Material Control & Accountability 3,668 4,130 4,130 4,340 +210 
Program Management 4,988 5,354 5,354 5,626 +272 
Cyber Security 10,472 10,990 10,990 11,268 +278 
Total, Idaho Sitewide Safeguards and Security 89,8531 94,000  94,000 104,000 +10,000 

 
 
 

1 Funding level includes $4.1m Appropriations Transfer. 
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Nuclear Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Argonne National Laboratory
Fuel Cycle R & D

10,79910,30012,725Fuel Cycle R & D
Nuclear Energy Enabling Technologies

4,6503,2203,891Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

11,81011,49011,864Reactors Concepts RD&D
International Nuclear Energy Cooperation

7255651,022International Nuclear Energy Cooperation
SMR Licensing Technical Support

00275SMR Licensing Technical Support
Total, Argonne National Laboratory 27,98425,57529,777

Brookhaven National Laboratory
Fuel Cycle R & D

2,2251,8002,465Fuel Cycle R & D
Reactors Concepts RD&D

220220457Reactors Concepts RD&D
Total, Brookhaven National Laboratory 2,4452,0202,922

Idaho National  Laboratory
Fuel Cycle R & D

46,46943,50038,371Fuel Cycle R & D
Radiological Facilities Management

4,3804,38015,103Radiological Facilities Management
Idaho Facilities Management

178,490189,852138,721Idaho Facilities Management
Idaho Sitewide Safeguards and Security

101,90091,9000Idaho Sitewide Safeguards and Security
Nuclear Energy Enabling Technologies

27,21929,31519,762Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

41,82045,92047,784Reactors Concepts RD&D
International Nuclear Energy Cooperation

1,1559251,133International Nuclear Energy Cooperation
SMR Licensing Technical Support

01,2501,436SMR Licensing Technical Support

Total, Idaho National  Laboratory 401,433407,042262,310
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Nuclear Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Idaho Operations Office
University Research Program

05,5004,677University Research
Fuel Cycle R & D

35,75050,00030,144Fuel Cycle R & D
Radiological Facilities Management

6006001,187Radiological Facilities Management
Idaho Facilities Management

5,8005,1005,054Idaho Facilities Management
Idaho Sitewide Safeguards and Security

2,1002,1000Idaho Sitewide Safeguards and Security
Program Direction‐NE

33,15039,90034,950Program Direction‐NE
Nuclear Energy Enabling Technologies

16,0168,82814,676Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

20,95232,69824,425Reactors Concepts RD&D
International Nuclear Energy Cooperation

353735International Nuclear Energy Cooperation
SMR Licensing Technical Support

96,500107,63460,530SMR Licensing Technical Support
Supercritical Transformational Electric Power Generatio

27,50000Supercritical Transformational Electric Power Generation
Total, Idaho Operations Office 238,403252,397175,678

Kansas City Site Office
Idaho Facilities Management

40060152Idaho Facilities Management

Total, Kansas City Site Office 40060152

Lawrence Berkeley National Laboratory
Fuel Cycle R & D

3,7802,9002,930Fuel Cycle R & D
Nuclear Energy Enabling Technologies

50500Nuclear Energy Enabling Technologies
Total, Lawrence Berkeley National Laboratory 3,8302,9502,930
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Nuclear Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Lawrence Livermore National Laboratory
Fuel Cycle R & D

1,2201,2002,525Fuel Cycle R & D
Radiological Facilities Management

00100Radiological Facilities Management
Nuclear Energy Enabling Technologies

505200750Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

100100220Reactors Concepts RD&D
Total, Lawrence Livermore National Laboratory 1,8251,5003,595

Los Alamos National Laboratory
Fuel Cycle R & D

12,64512,60013,258Fuel Cycle R & D
Radiological Facilities Management

0027,325Radiological Facilities Management
Nuclear Energy Enabling Technologies

1,0208751,100Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

00250Reactors Concepts RD&D
International Nuclear Energy Cooperation

503014International Nuclear Energy Cooperation
Total, Los Alamos National Laboratory 13,71513,50541,947

Nevada Site Office
Idaho Facilities Management

400272217Idaho Facilities Management
Total, Nevada Site Office 400272217

Oak Ridge National Laboratory
Fuel Cycle R & D

22,27920,35022,312Fuel Cycle R & D
Radiological Facilities Management

019,96818,855Radiological Facilities Management
Nuclear Energy Enabling Technologies

24,93125,08124,320Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

17,25014,88014,530Reactors Concepts RD&D
International Nuclear Energy Cooperation

410410337International Nuclear Energy Cooperation
SMR Licensing Technical Support

00150SMR Licensing Technical Support
Total, Oak Ridge National Laboratory 64,87080,68980,504
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Nuclear Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Oak Ridge Office
Fuel Cycle R & D

550550550Fuel Cycle R & D
Program Direction‐NE

2,4502,4252,339Program Direction‐NE
Reactors Concepts RD&D

00200Reactors Concepts RD&D
Total, Oak Ridge Office 3,0002,9753,089

Pacific Northwest National Laboratory
Fuel Cycle R & D

9,64211,0009,998Fuel Cycle R & D
Nuclear Energy Enabling Technologies

070250Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

1,1501,1501,721Reactors Concepts RD&D
International Nuclear Energy Cooperation

1004050International Nuclear Energy Cooperation
Total, Pacific Northwest National Laboratory 10,89212,26012,019

Sandia National Laboratories
Fuel Cycle R & D

15,81710,70013,325Fuel Cycle R & D
Radiological Facilities Management

001,385Radiological Facilities Management
Nuclear Energy Enabling Technologies

420200305Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

3,2002,6202,830Reactors Concepts RD&D
International Nuclear Energy Cooperation

190160140International Nuclear Energy Cooperation
SMR Licensing Technical Support

01,1160SMR Licensing Technical Support

Total, Sandia National Laboratories 19,62714,79617,985

Savannah River National Laboratory
Fuel Cycle R & D

4,9423,8004,093Fuel Cycle R & D
Radiological Facilities Management

0070Radiological Facilities Management
Total, Savannah River National Laboratory 4,9423,8004,163
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Nuclear Energy

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Washington Headquarters
Fuel Cycle R & D

22,98217,50517,200Fuel Cycle R & D
Radiological Facilities Management

20201,345Radiological Facilities Management
Idaho Facilities Management

820992837Idaho Facilities Management
Program Direction‐NE

37,49047,67547,829Program Direction‐NE
Nuclear Energy Enabling Technologies

3,4353,2702,850Nuclear Energy Enabling Technologies
Reactors Concepts RD&D

4,0383,744499Reactors Concepts RD&D
International Nuclear Energy Cooperation

33532975International Nuclear Energy Cooperation
SMR Licensing Technical Support

5000279SMR Licensing Technical Support
Total, Washington Headquarters 69,62073,53570,914

863,386893,376708,202Total, Nuclear Energy
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Fossil Energy Research and Development 
Proposed Appropriation Language 

 
For necessary expenses in carrying out fossil energy research and development activities, under the authority of the 
Department of Energy Organization Act (Public Law 95–91), including the acquisition of interest, including defeasible and 
equitable interests in any real property or any facility or for plant or facility acquisition or expansion, and for conducting 
inquiries, technological investigations and research concerning the extraction, processing, use, and disposal of mineral 
substances without objectionable social and environmental costs (30 U.S.C. 3, 1602, and 1603), [$420,575,000] 
$475,500,000, to remain available until expended: Provided, That [$115,753,000] $114,202,000  shall be available until 
September 30, [2015]2016, for program direction.[: Provided further, That for all programs funded under Fossil Energy 
appropriations in this Act or any other Act, the Secretary may vest fee title or other property interests acquired under 
projects in any entity, including the United States.] 
 

Explanation of Changes 
 
No changes. 
 
Public Law Authorizations 
Coal: 
• Public Law 95-91 
 
CCS and Power Systems: 
• Public Law 95-91 
 
Natural Gas Technologies: 
• Public Law 91-91, “Department of Energy Organization Act”, 1977 
• Public Law 109-58, “Energy Policy Act of 2005” 
 
Unconventional Fossil Energy Technologies: 
• Public Law 95-91, “Department of Energy Organization Act”, 1977 
• Public Law 109-58, “Energy Policy Act of 2005” 
 
Plan and Capital Equipment: 
• Public Law 95-91, “Department of Energy Organization Act”, 1977 
• Public Law 108-153, “21st Century Nanotechnology Research and Development Act 2003” 
• Public Law 109-58, “Energy Policy Act of 2005” 
• Public Law 110-69, “America COMPETES Act of 2007” 
• Public Law 110-140, “Energy Independence and Security Act 2007” 
• Public Law 111-358, “America COMPETES Act of 2010” 
 
Environmental Restoration: 
• Public Law 95-91, ”Department of Energy Organization Act”, 1977 
• Public Law 108-153, “21st Century Nanotechnology Research and Development Act 2003” 
• Public Law 109-58, “Energy Policy Act of 2005” 
• Public Law 110-69, “America COMPETES Act of 2007” 
• Public Law 111-358, “America COMPETES Act of 2010” 
 
Special Recruitment Programs: 
• Public Law 95-91, ”Department of Energy Organization Act”, 1977 
• Public Law 108-153, “21st Century Nanotechnology Research and Development Act 2003” 
• Public Law 109-58, “Energy Policy Act of 2005” 
• Public Law 110-69, “America COMPETES Act of 2007” 
• Public Law 111-358, “America COMPETES Act of 2010” 
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Fossil Energy Research and Development 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

498,715 561,931 561,931 475,500 
 

Overview 
The Office of Fossil Energy (FE) advances technologies related to the reliable, efficient, affordable, and environmentally 
sound use of fossil fuels which are essential to our Nation’s security and economic prosperity.  FE leads Federal research, 
development, and demonstration efforts on advanced carbon capture, and storage (CCS) technologies to facilitate 
achievement of the President’s climate goals.  FE also develops technological solutions for the prudent and sustainable 
development of our unconventional domestic resources.  These Fossil Energy Research and Development (FER&D) 
programs create public benefits by 1) performing and managing research that reduces market barriers to the 
environmentally sound use of fossil fuels, 2) partnering with industry and others to advance fossil energy technologies 
toward commercialization, and 3) supporting the development of information and policy options that benefit the public. 
 
Highlights and Major Changes in the FY 2015 Budget Request 
In FY 2015, Fossil Energy Research and Development will continue to focus on carbon capture and storage and activities 
that increase the efficiency and availability of systems integrated with CCS. 
 
CCS Demonstrations 
In FY 2015, the $25 million requested would be competed to fund work that directly demonstrates technology to capture 
and store more than 75 percent of the carbon from treated emissions from a natural gas power system. 
 
Carbon Capture/Storage 
The request decreases funding for Carbon Capture by (-$15,000) while maintaining priority on post-combustion and pre-
combustion capture for fossil fuel-fired plants.  The requested  funding for post combustion capture (-$15,000 continues to 
support the transition and scale-up of multiple, advanced CO2 capture technologies up through large-scale pilot projects 
(10+ MWe) to validate performance and operation.  Funding for Carbon Storage activities are decreased (-$28,682) while 
continuing the Storage Infrastructure activities on large-scale injection operation and monitoring activities and supporting 
small-scale field projects for other geologic storage formation classes.  Funding for Geologic Storage Technologies is 
decreased while continuing to focus on understanding risks and addressing geo-mechanical impacts such as induced 
seismicity. 
 
Advanced Energy Systems 
In FY 2015, the funding request enables the program to continue the development of pressurized oxy-combustion and 
chemical looping combustion pilot-scale systems, materials engineering design for hydrogen turbines, and advanced 
gasification technology components such as oxygen membranes, warm gas cleanup and hydrogen separation at bench 
through pilot-scale.  In addition, the request supports research on durable SOFC materials.  The AES mission is to increase 
the availability and efficiency of fossil energy systems integrated with CO2 capture, while maintaining the highest 
environmental standards at the lowest cost.  The program elements focus on gasification, oxy-combustion, advanced 
turbines, and other energy systems. 
 
Cross-Cutting Research 

In FY 2015, Cross Cutting Research supports fundamental work in modeling and simulation, materials, water-energy nexus, 
grid technologies, sensors and controls, and university research.  These activities serve as the scientific foundation for 
RD&D of technologies at various stages of development within Carbon Capture, Carbon Storage, and Advanced Energy 
Systems. The request increases the amount for Coal Utilization Science by (+$14,850), including Computational System 
Dynamics and the Focus Area for Computational Energy Science. This funding level will support the Carbon Capture 
Simulation Initiative (CCSI) to facilitate more rapid development and commercialization of capture technologies, and Grid 
Tech to enable fossil-based facilities to better integrate with advanced grid technologies.  
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Natural Gas Impacts 
The increase in funding for Gas Hydrates will allow for the progression from laboratory and modeling-based research to 
field based projects. These public sector-led efforts will evaluate the occurrence, nature, and behavior of naturally occurring 
gas hydrates and the resulting resource, hazard, and environmental implications.   
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Fossil Energy Research and Development 
Funding by Congressional Control ($K) 

 

  FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 
Enacted 

Coal       CCS Demonstrations       
Natural Gas Carbon Capture and Storage 0 0 0 0 25,000 25,000 

CCS and Power Systems             
Carbon Capture 63,725 92,000 0 92,000 77,000 -15,000 
Carbon Storage 106,745 108,766 0 108,766 80,084 -28,682 
Advanced energy systems 92,438 99,500 0 99,500 51,000 -48,500 
Cross-cutting research 45,618 41,925 0 41,925 35,292 -6,633 
NETL Coal Research and Development 33,338 50,011 0 50,011 34,031 -15,980 

Total, CCS and Power Systems 341,864 392,202 0 392,202 277,407 -114,795 
Total, Coal 341,864 392,202 0 392,202 302,407 -89,795 
Natural Gas Technologies 13,865 20,600 0 20,600 35,000 14,400 
Unconventional Fossil Energy Technologies from 

Petroleum – Oil Technologies 4,621 15,000 0 15,000 0 -15,000 
Program Direction 114,201 120,000 0 120,000 114,202 - 5,798 
Plant & Capital Equipment 15,982 16,032 0 16,032 15,294 -738 
Fossil Energy Environmental Restoration 7,515 5,897 0 5,897 7,897 2,000 
Special Recruitment Programs 667 700 0 700 700 0 
Subtotal, Fossil Energy R&D 498,715 570,431 0 570,431 475,500 -94,931 

Use of Prior Year Balances 0 -8,500 0 -8,500 0 8,500 
Total, Fossil Energy R&D 498,715 561,931 0 561,931 475,500 -86,431 
Federal FTEs2 671 655 0 655 651 -4 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR: $8,393; STTR: $1,088 
• FY 2014 Projected: SBIR $9,892; STTR: $1,413 
• FY 2015 Request: SBIR $8,221; STTR: $1,131 

 
1 Funding reflects FY 2013 SBIR/STTR funds which were transferred from FER&D to Science. 
2 Includes Federal FTEs in the following Programs:  NETL Coal Research and Development (FY 2013 Current: 195, FY 2014 Enacted: 192, FY 2015 Request: 189) and 

Program Direction (FY 2013 Current: 671, FY 2014 Enacted: 655, FY 2015 Request: 651). 
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Coal 
 

Overview 
The mission of the CCS and Power Systems R&D activities is to support secure, affordable, and environmentally acceptable 
near-zero emissions fossil energy technologies.  This will be accomplished via research, development, and demonstration to 
improve the performance of advanced CCS technologies.  Commercial availability of CCS technologies will provide an option 
to use fossil fuel resources to provide energy and meet the President’s climate goals.  
 
The Department’s September 2011 Quadrennial Technology Review (QTR) outlined three challenges, energy security, 
environmental protection, and economic competitiveness to which FE’s Coal Program aligns its activities:  1) Deploy the 
Technologies that have significant technical headroom, yet could be demonstrated at commercial scale within a decade and 
2) Discover the New Solutions We Need like technologies that could have a consequential impact on meeting national 
energy goals in two decades, and 3) technologies that could be expected to be adopted by the relevant markets, 
understanding that these markets are driven by economics  shaped by public policy.   
 
The Clean Coal Power Initiative (CCPI) program has provided government co-financing for new coal technologies that have 
helped utilities cut sulfur, nitrogen and mercury pollutants from power plants and aims to reduce greenhouse gas emissions 
by boosting plant efficiencies and capturing and storing carbon dioxide. The CCPI was initiated in 2002 to advance a broad 
spectrum of promising technologies. Through three solicitations, many projects were selected and developed.  There are 
currently four active CCPI projects remaining.  Of these, three projects are under development and one is completing 
construction activities and plans to be operational in CY14.   
 
In addition to the CCPI program, FER&D manages two American Recovery and Reinvestment Act CCS demonstration 
programs: FutureGen 2.0 and the Industrial Carbon Capture and Storage program. FutureGen 2.0 represents the world’s 
first commercial-scale repowering effort with oxy-combustion technology to capture and store approximately one million 
metric tons of CO2 per year.  FutureGen is currently under development. The ICCS addresses CO2 emissions from the 
industrial sector that accounts for approximately one-quarter of total U.S. emissions. While the ICCS program encompasses 
a broad range of projects and technologies, CCS Demonstrations include only the large-scale demonstrations performed by 
Air Products, Archer Daniels Midland (ADM), and Leucadia.  Air Products’ CO2 capture and storage project applied to 
hydrogen production is currently operational and plans to achieve the cumulative storage of over 1,000,000 metric tons of 
CO2 during FY 2014. The ADM and Leucadia projects are currently under development. 
 
The ability to demonstrate advanced technologies at scale that have been developed in the FER&D or other R&D programs 
is an important benefit of the demonstration programs. In addition, successful completion of the existing projects will help 
in meeting the President’s broad national energy goal for reducing greenhouse gas emissions by 17 percent by 2020 and 83 
percent by 2050, from a 2005 baseline. 
 
Highlights of the FY 2015 Budget Request  
Natural Gas Carbon Capture and Storage Demonstration  
In FY 2015, the $25 million requested would be competed to fund work that demonstrates technology to capture and store 
more than 75 percent of the carbon from treated emissions from a natural gas power system. 
 
Advanced Energy Systems (AES) 
In FY2015, the funding request enables the program to continue the development, through design and construction, of 
pressurized oxycombustion and chemical looping combustion pilot-scale systems.  Continue development of materials and 
engineering design for hydrogen turbines.  Continue advanced gasification technology component development such as 
oxygen membranes, warm gas cleanup and hydrogen separation at bench through pilot-scale.  Initiate core technology 
effort in the SOFC Program to focus on durable SOFC materials.  The AES mission is to increase the availability and efficiency 
of fossil energy systems integrated with CO2 capture, while maintaining the highest environmental standards at the lowest 
cost.  The program elements focus on gasification, oxy-combustion, advanced turbines, and other energy systems.   
 
Carbon Capture 
In FY 2015, the funding request increases support for up to 3 pilot scale projects testing advanced carbon capture 
technologies from natural gas power systems.  The request reduces funding for post-combustion capture from fossil fuel -
fired systems.  This funding allows continued scale-up of advanced technologies up through large-scale pilot tests 
(10MWe+) that will focus on addressing the key issues of lowering the cost of carbon capture and reducing the energy 
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penalty. Additionally, funding continues to support R&D of promising transformational technologies such as those 
previously developed by ARPA-E and the EFRCs. 
 
Carbon Storage 
Funding for Carbon Storage continues to focus on Storage Infrastructure efforts such as those by the RCSPs and other small 
and large-scale field tests to validate the long-term permanent storage of CO2, and existing and novel technologies to 
provide the necessary knowledge and data to support regulatory requirements.  The request also continues critical core 
R&D efforts that will lower the cost of geologic storage and monitoring of CO2and supports small-scale characterization and 
field projects in offshore and onshore unconventional reservoirs. 
 
Cross-Cutting Research 
The funding will allow for R&D efforts in the Sensor and Controls, Materials and the Nation Risk Assessment Partnerships 
(NRAP) and Carbon Capture Simulation Initiative (CCSI) programs.  Funding for CCSI will continue sorbent based models for 
capture technologies.  Funding for NRAP will continue model development for quantifying risk profiles associated with long-
term storage of CO2 within saline reservoirs with three National Laboratories. 
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Coal 
Funding ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 
vs 

FY 2014 
Enacted 

Coal      
CCS Demonstrations      

Natural Gas Carbon Capture and Storage 0 0 0 25,000 +25,000 
Total, CCS Demonstrations 0 0 0 25,000 +25,000 
CCS and Power Systems      

Carbon Capture      
Post-Combustion Capture Systems 51,336 80,000 80,000 65,000 -15,000 
Pre-Combustion Capture Systems 12,389 12,000 12,000 12,000 0 

Total, Carbon Capture 63,725 92,000 92,000 77,000 -15,000 
      

Carbon Storage      
Storage Infrastructure (formerly Regional Carbon Sequestration Partnerships) 76,961 71,866 71,866 60,084 -11,782 
Geologic Storage Technologies 13,845 16,300 16,300 8,500 -7,800 
Monitoring, Verification, Accounting, and Assessment 6,229 10,000 10,000 4,500 -5,500 
Carbon Use and Reuse 719 800 800 0 -800 
Focus Area for Carbon Sequestration Science 8,991 9,800 9,800 7,000 -2,800 

Total, Carbon Storage 106,745 108,766 108,766 80,084 -28,682 
      

Advanced Energy Systems      
Advanced Combustion Systems 14,790 18,500 18,500 15,000 -3,500 
Gasification Systems 36,051 36,000 36,000 22,000 -14,000 
Hydrogen Turbines 13,866 15,000 15,000 11,000 -4,000 
Coal and Coal Biomass to Liquids 4,621 5,000 5,000 0 -5,000 
Solid Oxide Fuel Cells 23,110 25,000 25,000 3,000 -22,000 

Total, Advanced Energy Systems 92,438 99,500 99,500 51,000 -48,500 
      

Cross-cutting Research      
Plant Optimization Technologies      

Sensors and Controls 12,629 6,525 6,525 4,542 -1,983 
Cross-cutting Materials R&D 0 500 500 1,500 1,000 
Advanced Ultrasupercritical 0 5,000 5,000 500 -4,500 
Water Management R&D 0 5,000 5,000 500 -4,500 

1 Funding reflects the transfer of SBIR/STTR from Coal to Science. 
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 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 
vs 

FY 2014 
Enacted 

Subtotal Plant Optimization Technologies 12,629 17,025 17,025 7,042 -9,983 
Coal Utilization Science      

Computational System Dynamics  10,907 9,500 9,500 11,800 2,300 
Focus Area for Computational Energy Science 12,386 9,500 9,500 11,750 2,250 

Subtotal Coal Utilization Science 23,293 19,000 19,000 23,550 4,550 
Energy Analyses      

Environmental Activities 428 450 450 450 0 
Technical and Economic Analyses 476 500 500 400 -100 
System Analysis/Product Integration 3,807 0 0 0 0 

Subtotal Energy Analyses 4,711 950 950 850 -100 
University Training and Research      

University Coal Research 2,774 2,500 2,500 2,000 -500 
HBCU's, Education, and Training 925 1,100 1,100 750 -350 

Subtotal University Training and Research 3,699 3,600 3,600 2,750 -850 
International Activities      

Coal Technology Export 619 650 650 500 -150 
International Program Support 667 700 700 600 -100 

Subtotal International Activities 1,286 1,350 1,350 1,100 -250 
Total, Cross-cutting Research 45,618 41,925 41,925 35,292 -6,633 
NETL Coal Research and Development 33,338 50,011 50,011 34,031 -15,980 

Total, CCS and Power Systems 341,864 392,202 392,202 277,407 -114,795 
Total, Coal 341,864 392,202 392,202 302,407 -89,795 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR: $7,909; STTR: $1,025 
• FY 2014 Projected: SBIR: $8,954; STTR: $1,280 
• FY 2015 Request: SBIR $7,267: STTR: $1,000 
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Coal 
Explanation of Major Changes ($K) 

 

 
FY 2015 vs 

FY 2014 
Enacted 

  
CCS Demonstrations: Natural Gas CCS supports work that demonstrates technology to capture and store more than 75 percent of the carbon from 
treated emissions from a natural gas power system. 
 

+25,000 

CCS and Power Systems  
Carbon Capture: Post-Combustion (-$15,000) continues to pursue advanced technology development of post- and pre-combustion capture for 
fossil fuel-fired plants.  Funding will support the transition of some advanced CO2 capture technologies up through large-scale slipstream tests 
(10+ MWe) and continue the development of transformational capture technologies (e.g., those previously pursued by the ARPA-E and EFRC 
programs) at laboratory and bench-scale. 

 

-15,000 

Carbon Storage Storage Infrastructure (Formerly Regional Carbon Sequestration Partnerships) (-$11,782) continues funding for key Storage 
Infrastructure projects such as the Regional Carbon Sequestration Partnerships (RCSPs) and supports characterization and small-scale field 
projects for offshore and unconventional geologic reservoirs.  Funding continues to support Core R&D areas such as geologic storage and 
monitoring, verification, and accounting technologies, but defers funding for CO2 Use and Reuse to the outyears.   Geologic Storage (-$7,800) 
Continues funding for projects focused on understanding of geomechanical effects/induced seismicity, and natural system leakage detection and 
intervention (Monitoring, Verification, Accounting, Assessment (-$5,500) Funding supports only existing projects.  (Focus Area for Carbon 
Sequestration Science (-$2,800) Prioritizes funding for current research needs. 

 

-28,682 

Advanced Energy Systems: Advanced Combustion Systems (-$3,500) will enable the program to continue the development, through design and 
construction, of pressurized oxy-combustion and chemical looping combustion pilot-scale systems.    Gasification Systems (-$14,000) allows 
continued support of development of advanced oxygen production, dry feed technologies for low rank coal use, warm-gas cleanup, and 
hydrogen separation.  Hydrogen Turbines (-$4,000) will accommodate a phase-in of component development activities for high pressure ratio 
and high temperature turbine technologies. Coal and Coal Biomass to Liquids (-$5,000) will continue collaboration with the DOD, but no funds 
are requested in FY 2015 for this activity.  Solid Oxide Fuel Cells (-$22,000) will narrow the focus to materials research essential to commercial 
viability. 

 

-48,500 

Cross-cutting Research and Development: For Plant Optimization Technology (-$9,983) the requested funding level will continue to support the 
current scope of activities. The requested in the Coal Utilization Science ($4,550) area where work will be done to deploy tools to assess and 
verify 99% storage permanence for a variety of sites and basins.  Work will also be done to demonstrate 25% reduction in uncertainty for risk 
management. 

 

-6,633 
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FY 2015 vs 

FY 2014 
Enacted 

NETL Coal Research and Development:  The reduction in the NETL Coal R&D budget line is two-fold.  The FY 2014 Enacted amount included 
$15,000 to perform an assessment and analysis of the feasibility of economically recovering rare earth elements and coal byproduct streams, 
such as fly ash, coal refuse, and aqueous effluents.  This area is not included in the FY 2015 request.  Also, the amount requested for the on-
going portion of this budget line is reduced by $980 due to a reduction in contractor support and the monitoring of new hires in support of the 
in-house research and development operations. 

 

-15,980 

Total CCS and Power Systems -114,795 
Total, Coal -89,795 
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CCS Demonstrations 
Natural Gas Carbon Capture and Storage 

 
Description 
In FY 2015, the $25 million requested would be competed to fund work that demonstrates technology to capture and store 
more than 75 percent of the carbon from treated emissions from a natural gas power system. 
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Natural Gas Carbon Capture and Storage 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Natural Gas Carbon Capture and Storage   
No funding was requested in FY 2014. Requested amount would be competed to fund work that 

demonstrates technology to capture and store more than 75 
percent of the carbon from treated emissions from a natural 
gas power system. 

Requested funding level is needed for work to 
support the demonstration. 
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CCS and Power Systems 
Carbon Capture 

 
Description 
The Carbon Capture activity is focused on the development of post-combustion and pre-combustion CO2 capture and 
compression technologies for new and existing fossil fuel-fired power plants and industrial sources.  Post-combustion CO2 
capture technology R&D is focused on capturing CO2 from flue gas after the fuel has been consumed/combusted. Pre-
combustion CO2 capture is applicable to systems that capture and separate the CO2 from mixed gas streams prior to 
combustion or utilization of the gas. 
 
Post-Combustion 
The Post-Combustion subactivity focuses specifically on developments related to 2nd generation technologies that can 
achieve CO2 capture at $40/tonne CO2 capture cost for new and existing fossil fuel-fired power plants.  2nd generation 
technologies are those that are not currently in commercial application at any scale or level of integration, but have 
potential to improve the efficiency or reliability of carbon capture processes. Significant improvements in both cost and 
efficiency of CO2 separation and compression will be required to achieve this goal.  Critical R&D milestones have been 
achieved by laboratory- through pilot-scale testing of a broad spectrum of CO2 capture approaches including advanced 
solvents, sorbents, and membranes since 2008; and initiation of multiple, small-scale (0.5-1 MWe) slipstream tests of the 
most promising of these CO2 capture technologies that began in 2010.  FY 2015 activities continue support of second 
generation and transformational technologies for fossil fuel-fired plants, and initiation of larger-scale pilot tests of 
advanced post-combustion capture concepts and components.  
 
Pre-Combustion 
The Pre-Combustion subactivity focuses on development of 2nd generation and transformational technologies for pre-
combustion capture that achieve CO2 capture at $40/tonne removed CO2 capture cost.  Significant improvements are 
required to reduce parasitic energy load and cost, and many technologies that are available in the near-term have not been 
scaled up or applied to fossil fuel-powered generation systems.  FY 2015 funding continues the support of laboratory, 
bench, and small slipstream-scale tests of 2nd generation and transformational technologies, such as advanced solvents, 
sorbents, and membranes, including process intensification efforts which incorporate two or more technology concepts. 
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Carbon Capture 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Post-Combustion Capture Systems   
• Complete construction and begin field testing of 

up to five bench-scale slipstream projects. 
• Begin design of small pilot-scale slipstream post-

combustion capture projects. 
• Continue funding for the National Carbon 

Capture Center to support testing of DOE and 
industrial sponsored projects at bench-scale to 
small pilot-scale on actual flue gas. 

 

• Continue field testing of up to five bench-scale 
slipstream projects. 

• Plan to complete design and begin construction of small 
pilot-scale slipstream projects selected in FY 2014. 

• Solicit and award at least one large pilot-scale project 
for post-combustion capture. 
 

Continue scale-up of 2nd generation technologies 
through large-scale pilot projects and laboratory 
and bench-scale testing of transformational 
technologies for fossil-fuel-fired plants.  This will 
include additional projects selected from 
competitive solicitation including at least one 
large scale pilot project for a 2nd generation 
capture.  The scale and number of projects is 
dependent on the research and development 
and solicitation submittals in FY 2014. 

Pre-Combustion Capture Systems   
• Continues advanced laboratory scale and small 

slipstream R&D for FY 2014 awarded pre-
combustion capture projects. 

• Continue funding for the National Carbon Capture 
Center to support testing of DOE and industrial 
sponsored projects at bench-scale on actual 
synthesis gas. 

• Continue to support laboratory and bench scale 
projects selected in FY 2014 which are focused on 
developing advanced pre-combustion capture 
technologies. 
Solicit and award small pilot-scale projects for advanced 
pre-combustion capture technologies  

Activities continued the support and testing of 
advanced pre-combustion capture slipstream 
projects through support of the national carbon 
capture center and solicitations focused on 
scaling up advanced technologies to the small 
pilot scale.  The scale and number of projects is 
dependent on results from FY 2014 activities. 

 

Page 560



CCS and Power Systems 
Carbon Storage 

 
Description 
The overall goal of the Carbon Storage Program is to develop and validate technologies to ensure safe and permanent 
geologic storage of captured CO2.  Development and validation of these technologies is critical to ensure industry and 
regulatory agencies have the capability to assess, monitor and mitigate storage risks for CO2 onshore and offshore and 
ensure the viability of carbon storage as an effective technology solution that can be implemented on a large-scale to 
mitigate carbon emissions.  Applied R&D and field projects are being conducted in five primary storage types (saline 
formations, oil and natural gas reservoirs, unmineable coal seams, basalts, and organic shales) in geologic reservoirs across 
eleven different geologic storage formation classes.  Technologies developed and validated through the Carbon Storage 
Program will improve storage efficiency and reduce the overall cost of CCS with a goal of ensuring the cost effective ability 
to ensure 99 percent storage permanence of injected CO2 in all storage types while minimizing the environmental footprint 
of carbon storage activities. 
 
Storage Infrastructure (formerly Regional Carbon Sequestration Partnerships) 
In FY 2015 the Regional Carbon Sequestration Partnership (RCSPs) sub-activity will be renamed Storage Infrastructure to 
better represent the characterization and field activities that occur in the RCSPs and other small and large-scale field 
projects in a variety of geologic reservoirs in onshore and offshore settings. 
 
The Storage Infrastructure sub-activity focuses on development and validation of technologies, infrastructure, and human 
capital through the RCSPs and other small- and large-scale field projects.  These field projects conduct regional and site-
specific characterization and validation; simulation and risk assessment; and application of monitoring, verification, 
accounting and assessment (MVAA) technologies for various storage reservoirs. They aim to improve our understanding of 
CO2 injection, fluid flow and pressure migration, and geomechanical and geochemical impacts from CO2 injection, and 
develop a “commercial toolbox” for cost-effective monitoring in all storage types.  These field projects are critical to 
ensuring deployment of safe and permanent storage and monitoring. 
 
Field projects conducted under this technology area are implemented in three phases:  (i) Regional and Site 
Characterization; (ii) Site Development and Injection Operations; and (iii) Post-Injection Monitoring Operations.  Regional 
characterization activities are focused on identifying regional opportunities for CCS, CO2 sources, and priority opportunities 
for field sites. Site characterization evaluation builds on previous characterization with greater detail to ensure a field 
project site is qualified with suitable geologic characteristics for safe injection and post-injection operations.   Both small- 
and large-scale field projects can integrate CO2 capture, transportation, injection, and storage such that it can be achieved 
safely and permanently.  As part of the field projects, project developers and regulatory agencies are addressing regulatory 
and public outreach and education issues associated with carbon storage.  Resource assessment is also a critical component 
of this effort, regional understanding of storage types and estimated storage potential aids in the development of carbon 
mitigation plans and provides the foundation for first-mover projects.  All of this information is made available to the public 
through the DOE’s NATCARB geographic information system, Best Practices Manuals and updates to the Carbon Storage 
Atlas. 
 
Geologic Storage Technologies 
The Geologic Storage Technologies sub-activity is focused on developing and validating storage and simulation and risk 
assessment technologies that have the potential to safely, permanently, and cost effectively store CO2 in geologic reservoirs 
for onshore and offshore project settings. This area involves developing technologies to: ensure well integrity, CO2 resistant 
construction materials and novel well completions; detect, mitigate, and identify potential CO2 leakage pathways; assess 
and manage fluid flow, pressure and water at field and basin-scale; and assess and minimize negative geochemical and 
geomechanical processes and impacts at field and basin-scale. The simulation and risk assessment models integrate storage 
technologies with field operations for CO2 flow and trapping mechanisms, geochemical changes, and geomechanical 
impacts within the geologic formations reducing potential risks and providing the foundation for future MVAA plans.  These 
technologies assist in assessing and mitigating potential storage risk while maintaining the integrity of the storage 
operations to ensure 99 percent storage permanence and optimizing storage capacity. 
 
Monitoring, Verification, Accounting and Assessment 
The Monitoring, Verification, Accounting, and Assessment (MVAA) sub-activity focuses on developing robust technologies 
to monitor the transport and fate of injected CO2.  MVAA technologies are necessary to address safety and environmental 
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concerns; verify CO2migration to meet regulatory requirements; and account for greenhouse gas (GHG) emissions 
mitigation.  Technologies being developed and validated in onshore and offshore field projects improve our ability to 
monitor CO2 at atmospheric, near-surface and subsurface levels for integration into an intelligent monitoring system.  
Research focuses on developing technologies such as advanced optical detection, remote sensing and spatial averaging 
over large field areas; real-time monitoring; advanced geophysical techniques; and integrated autonomous intelligent 
monitoring systems.  These technological advances improve our ability to ensure 99 percent storage permanence and 
optimize storage capacity. 
 
Carbon Use and Reuse 
The Carbon Use and Reuse subactivity focuses on technologies, other than enhanced hydrocarbon recovery, that have the 
potential to reduce CO2 emissions by developing beneficial uses for the CO2.  These beneficial uses include the conversion 
of CO2 to chemicals, plastics, building materials, and curing for cement. To focus on addressing the key challenges 
associated with geologic storage, no funding is requested for this area of research in FY 2015. 
 
Focus Area for Carbon Sequestration Science 
The Focus Area for Carbon Sequestration Science supports the Carbon Storage Program through targeted research needs 
identified to support program activities and technology validation in field projects. Activities in this area focus on: 
(1) Reservoir and seal performance 
(2) Geologic storage site optimization and operations 
(3) Reservoir capacity and storage efficiencies 
(4) Integrated reservoir modeling and monitoring technologies 
(5) Resource assessment and geospatial data management 
(6) CO2 use, re-use and conversion 
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Carbon Storage 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Storage Infrastructure (formerly Regional 
Carbon Sequestration Partnerships) 

  

• Continue implementation of eight large-
scale field projects that will cumulatively 
inject 5 million metric tons of CO2 since 
2009 to evaluate methodologies and 
validate technologies at the large-scale to 
demonstrating safe and permanent 
storage.  In FY 2014, 6 sites will be actively 
injecting, and 2 sites preparing for 
injection. 

• Continue three existing small-scale field 
tests to evaluate methodologies and 
validate technologies (geologic storage, 
risk assessment, simulation and MVAA) to 
ensure safe permanent storage of CO2. 

• Issue solicitation and select up to 12 
projects to evaluate CO2 storage in 
enhanced oil recovery (EOR) 
fields/operations or improved EOR 
technologies to increase storage 
efficiency. 

• FY 2015 plans are to continue implementation of eight large-
scale field projects that will cumulatively inject 6 million 
metric tons of CO2 since 2009 to evaluate methodologies and 
validate technologies at the large-scale to demonstrating safe 
and permanent storage.  In FY 2015, one additional large-scale 
project plans to initiate injection. 

• Continue support to the three existing small-scale field tests 
to evaluate methodologies and technologies to ensure safe 
permanent storage of CO2. 

• Issue solicitation and select up to three offshore storage site 
characterization projects. 

• Issue solicitation and select up to three additional small-scale 
injection field projects or one large-scale field project to 
address key technical research issues (storage capacity, 
injectivity, and containment) associated with carbon storage. 

• Projects selected in FY 2014 to evaluate CO2 storage in 
enhanced oil recovery (EOR) fields/operations or improved 
EOR technologies to increase storage efficiency will continue 
under existing FY 2014 funding. 

 

Funding maintains current path for continuation 
of RCSP large-scale field projects and three 
existing small-scale field tests.  Allows storage 
characterization and field projects for offshore 
and additional onshore small-scale field projects 
in geologic reservoirs.   The scale and number of 
projects is dependent on the research and 
development and solicitation submittals in FY 
2014. 
 
No funding is planned in FY 2015 for CO2 storage 
in EOR fields or for improved EOR technologies 
to increase storage efficiency. 

Geologic Storage Technologies   
• Continue applied R&D projects focused on 

development and validation of tools and 
technologies that assess and mitigate 
storage risk. 

• Issue solicitation and select five to nine 
projects to evaluate geomechanical effects 
(e.g., induced seismicity), seal behavior, 
and fluid/pressure fronts in fractured 
reservoirs. 

• Continue applied R&D projects focused on development and 
validation of tools and technologies that assess and mitigate 
storage risk. 

• Continue projects selected from the FY 2014 solicitation to 
evaluate geomechanical effects (e.g., induced seismicity), seal 
behavior, and fluid/pressure fronts in fractured reservoirs 

 Depending on the progress and outcome of FY 
2014 research, the FY 2015 funding level focuses 
resources on current activities that are 
conducting initial development of the most 
promising tools and technologies to deliver safe 
and permanent storage options for CO2. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Monitoring, Verification, Accounting and 
Assessment 

  

• Continue existing applied R&D focused on 
tools and technologies for accurate, high-
resolution measurement of CO2 
saturations, plumes and pressure fronts; 
and identification of potential or actual 
CO2 leakage pathways. 

 

• Continue funding existing applied and lab-scale R&D projects 
developing advanced tools and technologies to improve 
resolution and better track plume migration and optimize 
storage efficiency cost effectively. 

• Prepare for field validation phase of tools and technologies for 
accurate, high-resolution measurement of CO2 saturations, 
plumes and pressure fronts; and identification of potential or 
actual CO2 leakage pathways. 

Depending on the progress and outcome of FY 
2014 research, FY 2015 request continues 
funding for R&D projects and initiate 
preparation for field validation tests.  Reduced 
funding maintains priority on targeted program 
research on most successful monitoring, 
verification and accounting and assessment 
projects. 

Carbon Use and Reuse   
• Continue existing applied R&D projects 

selected from prior solicitation.  
 

• Plan is to complete existing applied R&D projects. No new projects.  Existing projects are funded 
with prior year obligations and planned to be 
completed in FY 2015. 

Focus Area for Carbon Sequestration 
Science 

  

• Continue funding existing focused R&D in 
identified targeted areas: 1) multiphase 
flow; (2) fundamental processes and 
properties of geologic storage; (3) 
development and refinement of modeling 
methodologies; (4) modeling and 
development of tools to investigate 
coupled effects and predict location of 
leakage and verify storage permanence, 
as well as enhance integration and 
interpretation of MVAA data; (5) resource 
and geospatial data resources and 
management; (6) fundamental science 
and engineering support of novel CO2 use, 
re-use and conversion. 

• Continue funding existing projects addressing targeted 
research needs from FY 2014 activities: 1) Reservoir and seal 
performance; 2) Geologic storage site optimization and 
operations; 3) Reservoir capacity and storage efficiencies; 4) 
Integrated reservoir modeling and monitoring technologies; 5) 
Resource assessment and geospatial data management; and 6) 
CO2 use, re-use and conversion. 

 

The funding level reflects refocused efforts on 
targeted key technical challenges (e.g., shifted 
one MVA effort from CO2 and pressure plume 
monitoring to reservoir and seal performance, 
mechanical and pressure) identified in FY 2014. 
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CCS and Power Systems 
Advanced Energy Systems 

 
Description 
The Advanced Energy Systems (AES) mission is to increase the availability and efficiency of fossil energy systems integrated 
with CO2 capture, while maintaining the highest environmental standards at the lowest cost.  The program elements focus 
on gasification, oxy-combustion, advanced turbines, and other energy systems.  While the primary focus is on coal-based 
power systems, improvements to these technologies will result in positive spillover benefits that also reduce the cost of 
converting other carbon-based materials, such as biomass, petcoke or natural gas, into power and value-added products in 
an environmentally-acceptable manner. 
 
Advanced Combustion Systems 
This sub-activity focuses on development of advanced combustion technologies, such as pressurized oxy-combustion and 
chemical looping processes, which have the potential to achieve $40/tonne CO2 capture cost.  These advanced technologies 
are applicable to new and existing power plants.  Advanced Combustion Systems also focuses on high performance 
materials R&D activities to validate the performance of the alloys developed in the Cross-Cutting Materials R&D through 
application in ultrasupercritical and oxy-combustion power plant environments which operate at significantly higher 
temperatures and pressures relative to current technologies. 
 
Gasification Systems 
This sub-activity focuses on technology developments to increase gasification efficiency and availability to improve the 
performance of systems that convert fossil fuels to electricity and marketable by-products.  Research activities aim to 
increase, through design and plant integration, the efficiency of fuel and oxygen feed to IGCC power systems with CO2 
capture; improve high-pressure solid feed systems to enable use of low-rank coals in high-pressure gasifiers, facilitate co-
feeding of coal with biomass or waste; encourage more efficient high-pressure operation of dry feed gasifiers; and, further 
develop Ion Transport Membrane (ITM) technology to lower the capital requirements of oxygen production resulting in 
more efficient IGCC plants.  In addition, this sub-activity supports development of durable refractory materials, creates 
models to better understand the kinetics and particulate behavior of fuel inside a gasifier, and develops solutions to 
mitigate the plugging and fouling of syngas coolers. 
 
A major cost element in gasification plants is converting raw syngas into a pure and specific gas used to create the plant’s 
output of electricity and other byproducts.  High hydrogen, low methane syngas is versatile and can be used for power 
production with CO2 capture, fuels or chemicals production, and for many polygeneration applications.  The technologies 
being developed improve the efficiency of moderate to high temperature processes and clean syngas of all contaminants. 
 
Hydrogen Turbines 
The Hydrogen Turbines sub-activity focuses on the development of turbine component technologies capable of 
withstanding the high temperatures and aggressive environments that are predicted for high-hydrogen content syngas 
combustion.  Current activities support development of key turbine system components capable of achieving a 4-5 
percentage point efficiency increase relative to existing combined cycle turbines.  Specifically, research focuses on rig 
testing of materials and components to be used in commercial scale machines, including combustor components, rotating 
parts, and cooling systems.  These technologies will reduce interstage leakage via improved sealing designs, optimize airfoil 
heat flux with reduced cooling flows, improve material architectures for higher temperature operation, and result in 
superior airfoils for more efficient expansion with higher throughput. 
 
Hydrogen from Coal 
No funding is requested for this activity. 
 
Coal and Coal-Biomass to Liquids 
No funding is requested for this activity. 
 
Solid Oxide Fuel Cells 
This sub-activity focuses on the research and development to enable the generation of efficient, cost-effective electricity 
from coal with near-zero atmospheric emissions of CO2 and air pollutants and minimal use of water in central power 
generation applications that can be integrated with carbon capture and storage. FY 2015 activities will focus on advanced 
materials development. 

Page 565



Advanced Energy Systems 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Advanced Combustion Systems   

In FY 2014, activities include the initiation of 
bench scale testing of pressurized oxy-
combustion and chemical looping technologies.  
Of the eight projects selected in the FY 2012 FOA 
work will focus on continuing the four most 
promising projects according to performance 
and other project merits. 

In FY 2015, the program plans to initiate design and 
construction of pilot-scale projects focused on pressurized 
oxy-combustion and chemical looping combustion 
systems.  The number of projects is dependent upon the 
results achieved in FY 2014. 
 

Requested funding level is sufficient for planned 
pilot-scale development, design, and 
construction of 2nd generation capture 
technology including pressurized oxy-
combustion and chemical looping combustion 
systems. 
 

Gasification Systems   
In FY 2014, activities include the conclusion of an 
ammonia study associated with the RTI Warm 
Gas Cleanup Project, continued support of the 
construction of the 100 TPD ITM oxygen plant 
and R&D activities in coal dry feed systems and 
hydrogen membrane separation. 

FY 2015 activities include: continuation of data generation 
from gasification systems at pilot-scale and syngas 
component testing; production testing of advanced 
oxygen system modules for use in large industrial 
application (500+ TPD); and the expansion of DOE-
developed multiphase flow codes to include predictive 
means to optimize plant reliability. 

The decrease in funding reflects the conclusion 
of key activities associated with the RTI and ITM 
projects in FY 2014.  Requested funding level is 
sufficient to maintain stated level of activities. 

Hydrogen Turbines   
In FY 2014, activities include the completion of 
component testing to demonstrate efficiency 
goals of Phase II of GE Hydrogen Turbine Project. 
 

FY 2015 activities include: final component testing to 
demonstrate efficiency goals of Phase II of Siemens 
Hydrogen Turbine Project; testing of components in the 
new Aero-Thermal Rig developed under the NETL ORD; 
and solicitation and selection of projects focused on high 
temperature, high pressure combustion and materials 
development. 

The decrease in funding reflects the conclusion 
of Phase II Hydrogen Turbine projects and the 
initiation of smaller scale projects focused on 
high temperature, high pressure combustion and 
materials development. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Coal and Coal-Biomass to Liquids   
The Coal and Coal/Biomass to Liquids program 
effort is focused on technologies to foster the 
commercial adoption of coal and coal/biomass 
gasification and the production of affordable liquid 
fuels and hydrogen with excellent environmental 
performance. 

Complete existing projects funded with prior year 
obligations. 

No funding is requested. 

Solid Oxide Fuel Cells   
FY 2014 activities prioritize near-term CCS 
technologies through SECA Core Technology R&D.  
The program will solicit and select projects 
through new Core Technology and Industrial Team 
FOA. 

FY 2015 activities will restart the SOFC Program to focus 
on durable SOFC materials development. 

The requested funding reduction reflects the 
narrowed focus of the program to materials 
research on seals, anodes, and cathodes.  The 
program will continue its focus on the current 
portfolio of 2nd generation technologies and limit 
the R&D efforts on transformational 
technologies. 
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CCS and Power Systems 
Cross-cutting Research 

 
Description 

The Cross-cutting Research activity fosters the development of innovative systems for improving availability, efficiency, 
and environmental performance of advanced energy systems with carbon capture and storage. The Program serves as a 
bridge between basic and applied research by targeting concepts that offer the potential for transformational 
breakthroughs and step change benefits in the way energy systems are designed, constructed, and operated.  This Cross-
cutting research portfolio encompasses: 1) Sensors and Controls, 2) Advanced Materials, and 3) Computational sciences 
and Modeling.  In addition, the Cross-cutting Research Program leads efforts that support University-based energy 
research including science and engineering education at minority colleges and universities. 

 
Plant Optimization Technologies 

Sensors, Controls and Other Novel Concepts 
The Sensors & Control element focuses on the development of real time measurements critical to the operation and 
optimization of advanced power systems.   The development of sensors focuses on measurements (temperature, 
pressure, and gas composition) that need to be made in the high temperature, high pressure, and/or corrosive 
environments of a power system or underground injection system ().  Sensor development also includes technologies 
that are low cost, embeddable, or easily deployable for condition monitoring and system operation.  Transformational 
research in process control and optimization centers on self-organizing information networks and distributed 
intelligence for decision making and the ability to optimize a highly integrated plant in real time. This area also explores 
other novel concepts such as direct power extraction concepts and the application of additive manufacturing towards 
constructing complex components (e.g. turbine blades) with embedded sensing capability. 
 

Cross-cutting Material R&D 
Cross-cutting Materials R&D encompasses the spectrum of fundamental materials design through qualification of 
functional materials that support the next generation of advanced power generation.  New computational techniques 
are being developed to design materials that are needed for advanced combustion and gasification systems.  This 
computational work decreases the time and cost to develop the new materials and is projected to lead to classes of 
improved high performance materials.   
 

Advanced Ultra-supercritical Materials R&D 
The Advanced Ultra-supercritical Materials research and development focuses on research and development to 
validate materials that support the technical and economic feasibility of Advanced-Ultra Supercritical, oxycombustion 
and gasification power generation.  This work has shown to be essential for transitioning new materials (e.g. complete 
pre-competitive data generation/validation) and lays the ground work for commercialization of high performance 
materials in component technology.  This ongoing work is not only enabling advance power plant development in the 
United States, but is also providing information that will develop the U.S. supply chain and help build a domestic 
manufacturing base. 

 
Water Management R&D 

The Water Management research and development focuses on optimizing the efficient use of water in energy 
production and electricity generation such as more efficient utilization of waste heat at power plants and advances in 
cooling systems to reduce water use.  Research areas include use of non-traditional water, water recovery and reuse, 
waste heat recovery, and power plant water management through improved sensors, data collection, and information 
management.   

 
Coal Utilization Science 

Computational Systems Dynamics 
The Computational System Dynamics element develops immersive, interactive visualization technology as well as data 
communication optimization methods to improve the design and operation of advanced power systems with carbon 
capture and sequestration.  This element builds computer-aided design tools for the Advanced Energy Systems activity 
so that novel concepts can be explored and analysis can be conducted on pre-commercial systems.  Furthermore, these 
tools will be used to optimize data handling and exploit information technology in the design of advanced energy 
systems with carbon capture.  This element also supports a multi-laboratory initiative described as the National Risk 
Assessment Partnership (NRAP).  NRAP harnesses the breadth of capabilities across the DOE national lab system to 
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develop defensible, science-based quantitative methodologies for determining risk profiles at carbon dioxide (CO2) 
storage sites.  These collaborative efforts will accelerate carbon capture and storage (CCS) development and support 
the goal to enable commercial deployment of CCS technologies by 2020. 
 

Computational Energy Science 
The Computational Energy Science element introduces first principal and physics based modeling of phenomenon for 
complex energy conversion and carbon capture processes.  The element further supports tools and techniques to 
transform these computationally intensive models into reduced order and fast user enabled models for the purposes of 
study, development, and validation.  Activities in this element include multi-scale, multi-physics simulation capabilities 
that couple fluid flow, heat and mass transfer, and complex chemical reactions for optimizing the design and operation 
of heat engines, combustors, gasifiers, chemical reactors, and other unit processes in advanced power generation 
systems.  MFIX (Multiphase Flow with Interphase eXchanges) is a computer code developed at the National Energy 
Technology Laboratory (NETL) and used for describing the hydrodynamics, heat transfer and chemical reactions in 
fluid-solids systems. The code is used for testing and developing multiphase flow constitutive equations.  The Carbon 
Capture Simulation Initiative focuses on capture technologies, risk assessment, and integrated multi-scale physics-
based simulations designed to support the applied research conducted in the carbon capture activity.  These activities 
are intended to accelerate carbon capture and storage development and to enable commercial deployment of carbon 
capture and storage technologies by 2020. 
 

Energy Analyses 
Environmental Activities 

Analyses include potential environmental impacts (e.g., on water quality, air emissions, solid waste disposal, climate 
change) of fossil fuel use and large-scale deployment of different generations of CCS.  Of particular interest are the life 
cycle environmental emissions for existing and advanced fossil fuel technologies. 
 

Technical and Economic Analyses 
The Technical and Economic Analyses element supports program strategic planning by identifying major challenges, 
technologies, and advanced concepts that have the potential to improve the efficiency, cost, and/or environmental 
performance of fossil energy systems.  These analyses include technical and economic studies such as benefit cost 
analysis and CCS deployment projections. 
 

University Training and Research 
University Coal Research 

The University Coal Research (UCR) program provides grants to colleges and universities to support research consistent 
with the goals of Fossil Energy and the Cross-cutting Research Program.  Key research areas that will be supported 
include, but are not limited to, advanced power generation with carbon capture capability; computationally based 
initiatives; advanced high performance materials; novel sensing and control concepts; and advanced power cycle 
concepts.  This element provides a two-fold benefit in directed energy research for the Department as well as provides 
for support the education and research capability of the next generation of scientists and engineers.  

 
HBCU’s Education and Training 

The Historical Black Colleges and Universities (HBCU) and Other Minority Institutions (OMI) education and training 
program awards research grants to qualifying Universities and Institutions.  The program targets research capability 
and education programs related to advanced energy systems with carbon capture and storage capability.  This is an 
area consistent with the goals of Fossil Energy and the Cross-cutting Research Program.  Key research areas include 
advanced power generation with carbon capture capability; computationally based initiatives; advanced high 
performance materials; novel sensing and control concepts; and advanced power cycle concepts.  Grants awarded 
under this program are intended to maintain and upgrade educational, training and research capabilities of 
HBCUs/OMIs in the fields of science and technology, with project results being used to further DOE’s commitment to 
Fossil Energy research.  
 

International Activities 
Coal Technology Export 

The Coal Technology Export element works with international organizations to facilitate export of U.S. climate 
technology and energy services to the developing world.  The element engages multilateral organizations including the 
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IEA, United Nations, WEC, and the Carbon Sequestration Leadership Forum while managing bilateral agreements with 
key countries such as China and India. 

 
International Program Support 

The International Program Support element supports FE’s commitment to the International Energy Agency Clean Coal 
Center (IEACCC) to enhance the competitiveness and adoption of U.S. Clean Coal Technologies in targeted countries 
that will help protect the local and global environment.  It will also preserve and enhance active relationships with 
national and international organizations by focusing on expanding cleaner energy technology power systems activities 
globally.   
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Cross-cutting Research 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Plant Optimization Technologies   
• Initiate study of 2nd. Gen fiber-based 

sensors; Laser based and micro sensors for 
real time detection; and harsh environment 
sensor packaging. 

• Initiate field testing of sensors and bench 
scale testing of advanced control 
methodologies. 

• Complete initial production and testing of 
high temperature (>800 °C) alloys. 

• Continue development of structural 
materials manufacturing processes and 
joining techniques for high temperature 
alloys. 

• Initiate research on water management 
improvements in thermoelectric systems 
and inform stakeholders of research results. 

 

Sensors and Controls 
• Continue field testing of sensors and bench scale testing 

of advanced control methodologies. 
• Initiate research on advanced control technologies 

capable of self-organizing sensor networks for improved 
performance of complex power systems.   

Cross-cutting Materials R&D 
• Apply structural materials manufacturing processes and 

joining techniques for high temperature alloys   to 
components for advanced power generation systems. 

• Develop materials capable of withstanding rapid ramping 
of thermoelectric power plant start-ups 

Advanced Ultrasupercritical 
• Verify materials capable of operating under advanced 

steam cycle conditions (760°C/5000 psi), and gas turbine 
performance to 1465°C. Assess increased plant efficiency 
and availability 

• Verify high temperature (>800 °C) alloy performance 
under advanced ultra supercritical conditions and other 
potential extreme environments for ASME Code 
performance. 

Water Management R&D 
• Integrate research activities on water management 

improvements in thermoelectric systems with a 
Department-wide research and development effort 
focused on identifying and mitigating challenges in water 
use and reuse. 

Sensors and Controls 
• Requested funding level will continue 

to support scope of 2nd gen sensors and 
controls R&D activities and the current 
transformation technology R&D will be 
evaluated and only the most promising 
will be persuaded.   

Advanced Ultrasupercritical 
• Materials R&D, supply chain 

development will cease. 
Water Management R&D 
• Power plant water management will 

cease. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Coal Utilization Science   
• Complete reduced order reservoir 

models to predict pressures and 
saturation over time to within 10% of 
prediction from detailed models for 
major storage formation types and 
demonstrated on at least 2 actual 
storage formations. 

• Complete high fidelity multi-scale 
kinetic/diffusion model for amine based 
solid sorbents. 

Computational System Dynamics 
• NRAP will initiate development of a basin component 

model (long-term behavior, ROM) 
• NRAP will initiate development of a wellbore component 

model (geomechanics, chemistry, valid/calibration, ROM) 
 
Focus Area for Computational Energy Science 
• CCSI will develop models for solving technical challenges in 

2nd generation solid sorbent, solvent and oxy-combustion 
technologies 

• CCSI will develop toolset software infrastructure required 
for simulating 2nd generation technologies. 

Computational System Dynamics 
• NRAP will develop Integrated Assessment 
Model Development with Monitoring and 
Mitigation for Risk-based Monitoring and 
Mitigation Protocols for Long-Term Carbon 
Storage.  In addition the Area of Review (AoR) 
and Post-Injection Site Care (PISC) Risk-based 
Methodology and Tool Development for 
Induced Seismicity Protocol will be initiated. 
 
Focus Area for Computational Energy Science 
• CCSI will develop and deploy a 2nd gen CCSI 
Toolset to industry users to ensure that its 
capabilities are effectively utilized to 
accelerate the development of carbon 
capture. 

Energy Analyses   
• Participate in DOE studies focusing on 

the role of fossil power plants and CCS 
in grid modernization. 

• Carry out analyses of options and barriers for 
incorporating CCS on gas-fueled power plants. 

Scope of activities will decrease. 

University Training and Research   
• Select and award up to 14-18 university-

based projects focused on oxy-
combustion, sensors and controls, or 
monitoring, verification, and accounting 
technologies. 

• Select and award up to 9-12 university-based projects 
focused on oxy-combustion, sensors and controls, or 
monitoring, verification, and accounting technologies. 

Continue to support grants for university-
based research, but 5 to 6 fewer grants will 
be awarded in FY 2015. 

International Activities   
• Work through the Carbon Sequestration 

Leadership Forum (CSLF) Policy and 
Technical groups to promote activities 
and analysis to accelerate the 
international deployment of CCS. 

• Organize the 2015 CLSF Ministerial featuring a significant 
increase in international policy initiatives. 

Scope of activities will decrease. 
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CCS and Power Systems 
NETL Coal Research and Development 

 
Description 

 The on-going portion of this budget line supports the NETL staff directly associated with conducting in-house research 
activities for the Coal Research and Development programs. The in-house research and development activities are 
conducted by a staff of scientists, engineers, technicians and administrative personnel. NETL in-house research supports 
program specific activities in Carbon Capture, Carbon Storage, Advanced Energy Systems, and Cross-cutting Research.  
Funding also provides for travel, training, contractor support, and supplies/equipment to support the in-house R&D efforts. 
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NETL Coal Research and Development 
Funding ($K) 

 

 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

NETL Coal Research and Development      
Salaries and Benefits 26,587 26,700 26,700 26,880 +180 
Travel 1,172 1,000 1,000 1,000 0 
Support Services 5,579 22,311 22,311 6,151 -16,160 

Total, NETL Coal Research and Development 33,338 50,011 50,011 34,031 -15,980 
Federal FTEs1 195 192 192 189 -3 

 
 
 

1 Federal FTEs are also in Program Direction (FY 2013 Current: 671, FY 2014 Enacted: 655, FY 2015 Request: 651). 
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NETL Coal Research and Development 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
NETL Coal Research and Development   
This funding directly supports the NETL staff 
associated with conducting in-house research 
activities for the Coal R&D programs.  Funding 
also provides for travel, training, contractor 
support, and supplies/equipment to support 
the in-house R&D efforts.  In the FY 2014 
Enacted Omnibus Appropriations Act, $15M 
was provided to perform an assessment and 
analysis of the feasibility of economically 
recovering rare earth elements from coal and 
coal byproduct streams, such as fly ash, coal 
refuse, and aqueous effluents. 
 
Includes $15,000,000 to perform an 
assessment and analysis of the feasibility of 
economically recovering rare earth elements 
from coal and coal byproduct streams, such as 
fly ash, coal refuse, and aqueous effluents. 

Request continues funding that directly supports the 
NETL staff associated with conducting in-house research 
activities for the Coal R&D programs.  Funding will also 
provide for travel, training, contractor support, and 
supplies/equipment to support the in-house R&D efforts. 

The reduction is two-fold.  The FY 2014 Enacted 
amount included $15M to perform an 
assessment and analysis of the feasibility of 
economically recovering rare earth elements and 
coal byproduct streams, such as fly ash, coal 
refuse, and aqueous effluents.  This area is not 
included in the FY 2015 request.  Also, the 
amount requested for the ongoing portion of this 
budget line is reduced by $980K due to a 
reduction in contractor support and the 
monitoring of new hires in support of the in-
house research and development operations. 
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CCS and Power Systems 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report.  
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

CCS Demonstrations - Initiate construction of CCS demonstration projects. 

Target 2 CCS projects initiated 1 CCS project initiated 1 CCS project initiated 

Result 2 CCS projects initiated Not applicable Not applicable 

Endpoint Target Operations initiated at a minimum of five commercial scale CCS demonstrations by 2019 including the Clean Coal Power Initiative (CCPI), 
FutureGen 2.0, and the Industrial CCS Demonstration projects (funded by both annual appropriations and the American Recovery and 
Reinvestment Act). At least two of the five demonstrations to initiate operations by 2019 will be CCPI projects.1  

Performance Goal 
(Measure) 

Carbon Capture and Advanced Energy Systems - Achieving the target shows the CCS & Power Systems program is continuing to make 
progress in meeting its goal of developing cost-effective, reliable CCS technologies for pre-combustion, post-combustion, and oxy-
combustion capture applications. 

Target 55 $ per tonne CO2 Captured 53 $ per tonne CO2 Captured 51 $ per tonne CO2 Captured 

Result 55 $ per tonne CO2 Captured Not applicable Not applicable 

Endpoint Target Advanced Energy Systems with CO2 capture at no more than $40 per tonne of CO2 captured by 2020.  

 

Performance Goal 
(Measure) 

Carbon Storage - Inject CO2 in large-volume field test sites to demonstrate the formations’ capacity to permanently, economically, and safely 
store carbon dioxide. 

Target 4 MMTs injected (since 2009) 5 MMTs injected (since 2009) 6 MMTs injected (since 2009) 

Result 4 MMTs injected (since 2009) Not applicable Not applicable 

Endpoint Target Inject 9.0 million metric tons of CO2 in large-volume field test sites representing different storage classes, since January 2009, to 
demonstrate and monitor for the formations’ capacity to permanently, economically, and safely store carbon dioxide. A long-term goal is to 
ensure the cost effective ability to measure and account for 99 percent of injected CO2 in all storage types while minimizing the 
environmental footprint of carbon storage activities. 

 

1 The endpoint target was previously 5 to 10 demonstrations up and running by 2016.    
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Natural Gas Technologies 
 

Overview 
The mission of the Natural Gas program is to support DOE missions in energy, environment, and national security.  The 
Natural Gas Technologies program is comprised of three subprograms: Environmentally Prudent Development, Emissions 
Reductions from Midstream Natural Gas Infrastructure, and Gas Hydrates.  Environmentally Prudent Development supports 
a multiagency research effort with Department of the Interior, and Environmental Protection Agency to address high-
priority challenges to safe and prudent development of unconventional resources.  Midstream Natural Gas Infrastructure 
will develop technologies and communicate results to stakeholders to mitigate methane emissions from natural gas 
transmission, distribution, and storage facilities.  Gas Hydrates conducts research to evaluate the occurrence, nature, and 
behavior of naturally occurring gas hydrates and the resulting resource, hazard, and environmental implications. 
 
Highlights of the FY 2015 Budget Request  
The Natural Gas program will focus on continued implementation of priority collaborative research and development, 
together with EPA and DOI, to ensure that shale gas development is conducted in a manner that is environmentally sound 
and protective of human health and safety.  In FY 2015, the Natural Gas program will continue implementation of the 
collaborative research plan in such areas as water quality, water availability, air quality, induced seismicity, and mitigating 
the impacts of development (e.g. wellbore integrity, improve environmental footprint, and reduce water use).  The program 
will fund targeted subsurface characterization and mitigation research and development.  In addition, the program will 
support life cycle analysis on water and unconventional oil and gas. 
 
The Natural Gas program will initiate a midstream natural gas infrastructure subprogram focused on reducing methane 
emissions from the wellhead to the utility distribution system. In FY 2015, we plan to develop advanced cost-effective 
technologies and communicate results to stakeholders to mitigate methane emissions from natural gas transmission, 
distribution, and storage facilities. 
 
The Natural Gas program, through public sector-led efforts, will also evaluate the occurrence, nature, and behavior of 
naturally occurring gas hydrates and the resulting resource, hazard, and environmental implications.  In FY 2015, the 
program intends to conduct lab- and field-based research focused on increasing public understanding of methane dynamics 
in gas-hydrate bearing areas.  These public sector-led efforts will be designed to evaluate the occurrence, nature and 
behavior of naturally occurring gas hydrates and resulting resource, hazard, and environmental implications. 
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Natural Gas Technologies 
Funding ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Natural Gas Technologies      
Environmentally Prudent Development (formerly Effective Environmental Protection) 9,244 12,600 12,600 15,300 +2,700 
Emissions Mitigation from Midstream Infrastructure 0 0 0 4,700 +4,700 
Gas Hydrates 4,621 8,000 8,000 15,000 +7,000 

Total, Natural Gas Technologies 13,865 20,600 20,600 35,000 +14,400 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $363: STTR: $47 
• FY 2014 Projected: SBIR $543: STTR: $77 
• FY 2015 Request: SBIR $954: STTR: $131 

1 Funding reflects the transfer of SBIR/STTR from Natural Gas Technologies to Science. 
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Natural Gas Technologies 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

 
Environmentally Prudent Development (formerly Effective Environmental Protection):  This subprogram was renamed “Environmentally Prudent 

Development” because the new name more accurately describes the work being conducted and consistent with the multiagency collaboration.  
The increase in funding for Environmentally Prudent Development (+$2,700) will allow continued implementation of the collaborative research 
on water quality and availability, air quality, induced seismicity, and mitigating the impacts of shale gas development, plus life cycle analysis on 
water and unconventional oil and gas. 

 

 
+2,700 

Emissions Mitigation from Midstream Infrastructure: (+$4,700) is necessary to initiate a midstream natural gas infrastructure program focused on 
reducing methane emissions from the wellhead to the utility distribution system. 

  

+4,700 

Gas Hydrates:  The increase in funding for Gas Hydrates (+$7,000) will allow for the progression from laboratory and modeling-based research to 
include field-based scientific testing to evaluate the occurrence, nature and behavior of naturally occurring gas hydrates.  

+7,000 

  
Total, Natural Gas Technologies +14,400 
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Natural Gas Technologies 
 
Description 
 
Environmentally Prudent Development (formerly Effective Environmental Protection) 
The Environmentally Prudent Development subprogram will focus on the continued implementation of priority 
collaborative research and development, together with the EPA and DOI, to address high-priority challenges to safe and 
prudent development of unconventional resources.  This collaborative research and development is consistent with 
recommendations from the White House’s “Blueprint for a Secure Future” and the Secretary of Energy Advisory Board’s 
(SEAB) August 2011” Shale Gas Production Subcommittee Ninety-day Report.” 
 
The Program will ensure that the Federal government’s understanding of risks associated with oil and gas operations and 
unconventional gas keeps pace with advancements in production technology.  This will be accomplished through scientific 
assessment of the risks, potential impacts, and adequacy of current stimulation prevention and mitigation technologies. By 
conducting research, in the public interest, to quantify the risks of hydraulic fracturing and other shale gas production 
techniques, DOE can bring a greater sense of confidence to the public and assist state authorities in crafting regulations that 
effectively mitigate risks. 
 
The Natural Gas program will focus on continued implementation of the collaborative research plan in such areas as water 
quality, water availability, air quality, induced seismicity, and mitigating the impacts of development.  The program will fund 
targeted subsurface characterization and mitigation research and development.  In addition, the program will support life 
cycle analysis on water and unconventional oil and gas. 
 
Emissions Mitigation from Midstream Infrastructure 
Natural gas infrastructure emissions represented just over 12% of total US anthropogenic methane emissions and 51% of 
Natural Gas System related methane emissions in 2011 and totaled about 72 teragrams CO2 equivalent.  The Department is 
committed to developing advanced cost-effective technologies to mitigate methane emissions from natural gas 
transmission, distribution, and storage facilities. 
 
The focus of the new subprogram will be to improve emissions detection and mitigation technology and communicate 
results on methane emissions mitigation to stakeholders. The program contributes to the DOE Strategic Plan portfolio of 
low-carbon energy options to develop advanced technologies to better address fugitive methane emissions in support of 
the President’s Climate Action Plan. 
 
Gas Hydrates 
The Gas Hydrates subprogram, through public sector-led efforts, will also evaluate the occurrence, nature, and behavior of 
naturally occurring gas hydrates and the resulting resource, hazard, and environmental implications.  In FY 2015, the 
program intends to conduct lab- and field-based research focused on increasing public understanding of methane dynamics 
in gas-hydrate bearing areas.  These public sector-led efforts will be designed to evaluate the occurrence, nature and 
behavior of naturally occurring gas hydrates and resulting resource, hazard, and environmental implications.   
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Natural Gas Technologies 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Environmentally Prudent Development (formerly 
Effective Environmental Protection) 

  

• Focus on implementation of the collaborative 
research plan in such areas as water quality, water 
availability, air quality, induced seismicity, and 
mitigating the impacts of development (e.g. 
wellbore integrity, improve environmental 
footprint, and reduce water use). 

• Focus on continued implementation of the 
collaborative research plan in such areas as water 
quality, water availability, air quality, induced 
seismicity, and mitigating the impacts of 
development (e.g. wellbore integrity, improve 
environmental footprint, and reduce water use). 

• The increase will fund a small increase in the 
collaborative research plus a life cycle 
analysis on water and unconventional oil 
and gas.  The number of new projects will 
depend on the size of the proposed projects. 

• Emissions Mitigation from Midstream Infrastructure   
• Not applicable • Solicit and select projects that develop advanced 

cost-effective technologies to detect and mitigate 
methane emissions from natural gas transmission, 
distribution, and storage facilities 

• Communicate results on methane emissions 
mitigation to stakeholders. 

• The increase will fund the initiation of a 
midstream natural gas infrastructure 
program focused on reducing methane 
emissions.  The number of new projects will 
depend on the size of the proposed projects. 

Gas Hydrates   
• Evaluate results of the 14 resource 

characterization, modeling, and the response of 
methane hydrate systems to natural 
environmental change research projects initiated 
from the FY 2012 FOA. 

• Solicit and select projects to conduct lab- and 
field-based research focused on increasing public 
understanding of methane dynamics in gas-
hydrate bearing areas.  

• Presentation of initial analyses and findings from 
the Ignik Sikumi Arctic test conducted in FY 2012 
in a series of papers at conferences. 

• Complete Chevron Joint Industry Project (JIP). 
• Complete Consortium for Ocean Leadership 

project.  

• Evaluate results of the 7 University-lead resource 
characterization, modeling, and the response of 
methane hydrate systems to natural environmental 
change research projects that were initiated from 
the FY 2013 FOA. 

• A total of 21 research projects were funded through 
the FY 2012 and FY 2013 FOAs.  We anticipate 50% 
of those projects will be completed by the end of FY 
2015.   

• Solicit and select projects to conduct lab- and field-
based research focused on increasing public 
understanding of methane dynamics in gas-hydrate 
bearing areas. 

• Anticipated peer reviewed journal publication of 
final compilation of scientific findings from the Ignik 
Sikumi Arctic test conducted in FY 2012. 

• The increase will fund higher cost field-based 
projects.  The number of new projects will 
depend on the size of the proposed projects. 
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Unconventional Fossil Energy Technologies from Petroleum – Oil Technologies 
 

Overview 
The mission of the Unconventional Fossil Energy Technologies from Petroleum – Oil Technologies Program is to provide 
information and technologies that will assure sustainable, reliable, affordable, and environmentally sound supplies of 
domestic unconventional fossil energy resources. 
 
Consistent with prior Budget Requests, in FY 2015 no funding is requested for the Unconventional FE Technologies program 
from Petroleum – Oil Technologies.  Although no funding was requested in FY 2014, $15 million was Congressionally 
directed for oil and natural gas research in unconventional, offshore, and small producers. 
 
All awards under this program are fully funded.  As a result, multi-year research does not require support by out-year funds 
after the appropriation year. 
 
Highlights of the FY 2015 Budget Request  
No Activity is proposed for FY 2015. 
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Unconventional Fossil Energy Technologies from Petroleum – Oil Technologies 
Funding ($K) 

 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Unconventional Fossil Energy Technologies from Petroleum – Oil Technologies 4,621 15,000 15,000 0 -15,000 
Total, Unconventional Fossil Energy Technologies from Petroleum – Oil Technologies 4,621 15,000 15,000 0 -15,000 
 
SBIR/STTR: 
• FY 2013 Transferred: SBIR $121; STTR $16 
• FY 2014 Projected: SBIR $395; STTR $56 
• FY 2015 Request:  SBIR $0; STTR $0 
 
 

1 Funding reflects the transfer of SBIR/STTR from Unconventional Fossil Energy Technologies from Petroleum – Oil Technologies to Science. 
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Program Direction 
 
Overview 
Program Direction provides for the Headquarters and field Federal workforce and contractor support responsible for the 
overall direction and administrative support of the FE program.  The Federal staff provides program/project management 
and guidance, contract administration, and budget formulation and execution duties, etc.  FER&D’s primary mission is to 
support technological innovation that enables clean, affordable energy from fossil resources while enhancing economic, 
environmental, and energy security.  The mission of the program is to create technology and technology-based policy 
options for the public benefit.  The program is also responsible for projects and reporting requirements related to the 
American Recovery and Reinvestment Act (ARRA) activities.  Funding is also provided for the coordination of the Energy 
portfolio by the Office of the Under Secretary for Science and Energy. 
 
The Headquarters staff is responsible for providing overall guidance and direction for the program offices. The NETL staff 
performs the day-to-day project management functions of the FE programs. NETL is also responsible for developing project 
budgets, implementing procurement plans, and other programs and site support activities necessary to achieve their 
program objectives.  NETL has sites in Morgantown, WV; Pittsburgh, PA; Sugar Land, TX, Albany, OR; and Anchorage, AK.  
These sites include 117 buildings and 14 major research facilities on nearly 242 acres. 
 
The Office of Import/Export Authorization manages the regulatory review of natural gas imports and exports. The program 
exercises regulatory oversight of the conversion of existing oil and gas-fired power plants, processes exemptions from the 
statutory provisions of the Power plant and Industrial Fuel Use Act of 1978 (FUA), as amended, and processes certifications 
of alternate fuel capability. 
 
Highlights of the FY 2015 Budget Request 
FE has been undergoing an effort on work force restructuring and optimization. Management optimization efforts have 
been put in place to meet government objectives of reducing costs for service activities.  In FY 2015 FE will continue to 
utilize Program Direction in an effective and efficient manner to minimize the impact of shrinking budgets.  In FY 2014 the 
Ultra-Deepwater program is anticipated to sunset.  In FY 2015 FE Program Direction will need to be utilized to provide 
support and monitoring for the on-going projects related to this program.  Also, FY 2015 will be the final year for efforts 
under the Recovery projects.  Therefore, Program Direction funding will need to be utilized to provide project management 
and contractor support to these projects as they come to completion.  Also, additional requirements are being placed on 
the HQ Program Direction by way of additional projects being funded under the DOE working capital fund.
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Program Direction 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

  
Program Direction Summary 

Washington Headquarters      
Salaries and Benefits 16,259 16,371 16,371 16,259 -112 
Travel 952 900 900 900 0 
Support Services 81 85 85 66 -19 
Other Related Expenses 11,003 12,322 12,322 11,071 -1,251 

Total, Washington Headquarters 28,295 29,678 29,678 28,296 -1,382 
      
National Energy Technology Laboratory      

Salaries and Benefits 44,831 44,750 44,750 45,250 +500 
Travel 1,700 1,600 1,600 1,600 0 
Support Services 20,045 22,629 22,629 20,025 -2,604 
Other Related Expenses 17,316 19,260 19,260 17,018 -2,242 

Total, National Energy Technology Laboratory 83,892 88,239 88,239 83,893 -4,346 
      
Import / Export Authorization      

Salaries and Benefits 1,367 1,437 1,437 1,367 -70 
Travel 21 22 22 20 -2 
Other Related Expenses 626 624 624 626 +2 

Total, Import / Export Authorization 2,014 2,083 2,083 2,013 -70 
      
Total Program Direction      

Salaries and Benefits 62,457 62,558 62,558 62,876 +318 
Travel 2,673 2,522 2,522 2,520 -2 
Support Services 20,126 22,714 22,714 20,091 -2,623 
Other Related Expenses 28,945 32,206 32,206 28,715 -3,491 

Total, Program Direction 114,201  120,000 120,000 114,202 -5,798 
Federal FTEs1 476 463 463 462 -1 

 
 
 
 

1 Federal FTEs are also in NETL Coal Research and Development (FY 2013 Current: 195, FY 2014 Enacted: 192, FY 2015 Request: 189). 
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 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

 
Support Services and Other Related Expenses 

 
Support Services      

Technical Support      
Headquarters 81 85 85 66 -19 
NETL 4,209 4,890 4,890 4,279 -611 

Total, Technical Support 4,290 4,975 4,975 4,345 -630 
      
Management Support      

Headquarters 0 0 0 0 0 
NETL 15,836 17,739 17,739 15,746 -1,993 

Total Management Support 15,836 17,739 17,739 15,746 -1,993 
Total, Support Services 20,126 22,714 22,714 20,091 -2,623 
      
Other Related Expenses      

Headquarters 11,003 12,322 12,322 11,071 -1,251 
NETL 17,316 19,260 19,260 17,018 -2,242 
Import / Export Authorization 626 624 624 626 +2 

Total, Other Related Expenses 28,945 32,206 32,206 28,715 -3,491 
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Program Direction 
 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Salaries and Benefits   
The funding supports Federal staff who 
monitor (oversight and audit) activities to 
ensure appropriate and cost-effective 
information protection measures are applied 
to the information and information 
technology assets.  

Continue monitoring (oversight and audit) activities to 
ensure appropriate and cost-effective information 
protection measures are applied to the information and 
information technology assets.  
 

The funding change is due to a decrease in the 
headquarters FTE count of 104 in FY 2014 to 103 in 
the FY 2015 Request.   

The funding supports Federal staff at the 
National Energy Technology Laboratory.  The 
staff provides management of the Lab; 
project management/implementation for the 
FE programs; legal support; public affairs; 
administrative services such as finance, 
procurement, human resources; and 
operational services such as information 
technology management, ES&H program 
execution, site management and 
maintenance. 

The funding supports Federal staff at the National Energy 
Technology Laboratory.  The staff provides management of 
the Lab; project management/implementation for the FE 
programs; legal support; public affairs; administrative 
services such as finance, procurement, human resources; 
and operational services such as information technology 
management, ES&H program execution, site management 
and maintenance. 
 

The increase is due to promotions and with-in grades 
for the staff. 

Travel   
Travel includes funding for trips for project 
monitoring/site visits, management meetings, 
training, etc.  Instituted travel reductions to 
comply with the OMB directive for reduced 
travel from FY 2010 levels. 

Travel includes funding for trips for project monitoring/site 
visits, management meetings, training, etc.  Instituted travel 
reduction to comply with the OMB directive for reduced 
travel from FY 2010 levels. 
 

No change. 
 

Support Services   
Support Service at Headquarters includes; 
technical support, IT support, site operations 
support, administrative support, and grounds 
and maintenance support. 

Support Service at Headquarters includes; technical support, 
IT support, site operations support, administrative support, 
and grounds and maintenance support. 
 

The decrease in Support Service is due to result of 
cost savings and monitoring of requested increases 
from the contractual vendors.  

Support services at the Lab include project 
management support, technical support, IT 
support, site operations support, 
administrative support, and grounds and 
maintenance support. 

Support services at the Lab include project management 
support, technical support, IT support, site operations 
support, administrative support, grounds and maintenance 
support. 

The decrease is due to limiting backfilling of 
contractor positions plus the consolidation of 
contractor functions 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Other Related Expenses   
The activities supported by this line item 
include E-Government initiatives, Working 
Capital fund, computer systems and support 
and contractual services.  

The activities supported by this line item include E-
Government initiatives, Working Capital fund, computer 
systems and support and contractual services. 

Decreased cost is due to an actual offset of expenses 
to the contractual service to facilitate the working 
capital funds’ new start which include health care 
services, overseas presences and Cyberone computer 
workstations and network infrastructure technology 
upgrades needed to improve operational efficiencies. 

The activities supported by this line item 
include Lab operational expenses such as; 
rents, communications, utilities, services, 
training, supplies, equipment, maintenance, 
etc. 

The activities supported by this line item include Lab 
operational expenses such as; rents, communications, 
utilities, services, training, supplies, equipment, 
maintenance, etc. 

The decrease is the result of adjustments in facility 
services/operations and equipment purchases.  
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Plant and Capital Equipment 
 

Overview 
The National Energy Technology Laboratory (NETL) has 109 buildings and related infrastructure located in Morgantown, 
West Virginia; Pittsburgh, Pennsylvania; and Albany, Oregon.  The Plant and Capital Equipment program is essential for 
maintenance of these buildings, critical infrastructure, and for ensuring safety of NETL employees and the public.  These 
facilities directly support fossil energy technology development and are critical for supporting the R&D necessary to meet 
DOE program goals for cost effective and efficient CO2 capture and sequestration.   
 
Highlights of the FY 2015 Budget Request  
The FY2015 General Plant Projects (GPP) funding at NETL will be used to consolidate operations and address significant life 
safety deficiencies at its Albany, Oregon site; to correct critical infrastructure issues; and, to move toward compliance with 
DOE sustainability goals as specified in the Energy Policy Act of 2005, the Energy Independence and Security Act of 2007, 
and Executive Orders 13423 and 13514.  The 2015 GPP funding will support the Secretary's climate change technology goals 
and energy usage reduction goals per DOE Order 436.1.  Additionally, these funds will contribute to the Secretary’s priority 
for clean energy by maintaining and improving facilities and related infrastructure that support research to enabling 
development and deployment of clean, safe, low-CO2 emissions energy sources.  This funding level will also provide for the 
maintenance and improvement of NETL facilities while enabling a reduction in energy consumption by the end of FY 2015 of 
over 30 percent, relative to the to the 2003 baseline established by the EPAct 2005 legislation.     
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Plant and Capital Equipment 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

General Plant Projects 15,982 16,032 16,032 15,294 -738 
Total, Plant and Capital Equipment 15,982 16,032 16,032 15,294 -738 
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Plant and Capital Equipment 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

 
General Plant Projects: A reduction of $738K from the FY 2014 level will result in a prioritization of activities in the implementation of the Albany 

site consolidation plan and critical upgrades to NETL’s IT infrastructure and attainment of sustainability goals for energy conservation.   
 

 
-738 

Total, Plant and Capital Equipment -738 
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Plant and Capital Equipment 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Plant and Capital Equipment   
• General Plant Projects (GPP) funding at NETL will 
be used to consolidate operations and address 
significant life safety deficiencies at its Albany, 
Oregon site; to correct critical infrastructure issues; 
and, to move toward compliance with DOE 
sustainability goals as specified in the Energy Policy 
Act of 2005, the Energy Independence and Security 
Act of 2007, and Executive Orders 13423 and 
13514. 

• General Plant Projects (GPP) funding at NETL will be 
used to consolidate operations and address significant 
life safety deficiencies at its Albany, Oregon site; to 
correct critical infrastructure issues; and, to move toward 
compliance with DOE sustainability goals as specified in 
the Energy Policy Act of 2005, the Energy Independence 
and Security Act of 2007, and Executive Orders 13423 
and 13514. 

A prioritization of activities in the 
implementation of the Albany site consolidation 
plan and critical upgrades to NETL’s IT 
infrastructure and attainment of sustainability 
goals for energy conservation.   
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Plant and Capital Equipment 
Capital Summary ($K) 

 

 Total Prior 
Years 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Capital Operating Expenses Summary (including (Major Items of 
Equipment (MIE)) 

       

Plant Projects (GPP and IGPP) (<$10M) n/a n/a 15,982 16,032 16,032 15,294 -738 
Total, Capital Operating Expenses n/a n/a 15,982 16,032 16,032 15,294 -738 
 
Plant Projects (GPP and IGPP) (Total Estimated Cost (TEC) <$10M) 

       

Total Plant Projects (GPP/IGPP) (Total Estimated Cost (TEC) <$5M) n/a n/a 15,982 16,032 16,032 15,294 -738 
Total, Plant Projects (GPP/IGPP) (Total Estimated Cost (TEC) <$10M) n/a n/a 15,982 16,032 16,032 15,294 -738 
        
Total, Capital Summary n/a n/a 15,982 16,032 16,032 15,294 -738 
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Fossil Energy Environmental Restoration 
 
Overview 
FE Environmental Restoration activities ensure protection of workers, the public, and the environment in performing the FE 
mission of the NETL at the Morgantown, West Virginia; Pittsburgh, Pennsylvania; Houston, Texas; Fairbanks, Alaska; and 
Albany, Oregon sites. 
 
This program supports actions and projects to correct or mitigate various ES&H deficiencies associated with the various 
infrastructure systems and processes across all NETL sites.  The program also supports actions and projects to realize DOE’s 
pollution prevention and energy management goals.  Importantly, this program supports NETL’s RCRA obligations at all 
NETL sites. 
 
Highlights of the FY 2015 Budget Request  
In FY 2015, the funding for the CERCLA subprogram will be used to continue active operation and maintenance of the air 
sparge remediation system at Rock Springs Sites 4, 6, 7, 9, and 12 as well as continue a 10-year surface revegetation at the 
Hoe Creek Site; both of these sites are in Wyoming. 
 
In FY 2015, The RCRA subprogram will continue RCRA-related on-site regulatory, corrective, preventive, and maintenance  
activities, such as asbestos and lead abatement, waste minimization, and pollution prevention activities along with the NETL 
Albany site RCRA clean-up which includes: abating lead and asbestos exposures; resolving chemical storage issues; 
monitoring soil and ground water; maintaining ventilation and air pollution systems; improving air emission management, 
materials handling, facility equipment disposal, and waste disposal activities; regulatory ground water monitoring activities 
in conjunction with the Oregon Department of Environmental Quality (ODEQ) involving investigation; and risk assessment 
activities for the specific trichloroethylene (TCE) ground water contamination issue.  
 
The Other ES&H subprogram will continue to implement and improve baseline regulatory compliance, integrated safety 
management, and ISO 14001 programs (i.e., emergency management, occupational medicine and health, industrial 
hygiene, safety, environmental management, ergonomics, training, security, and fire protection).  This will include: actions 
in support of addressing ES&H deficiencies associated with ventilation systems, waste pads, and gas cylinder storage areas; 
actions in support of achieving DOE’s pollution prevention and energy management goals; and maintaining indoor air 
quality, ventilations systems, walking/working surfaces, personal protective equipment, and alarm infrastructure systems.  
It will also implement actions in support of personnel security, operational security, export/import controls, and the foreign 
national visitor and assignment programs. 
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Fossil Energy Environmental Restoration 
Funding ($K) 

 FY 2013 
Current1 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Fossil Energy Environmental Restoration      
  CERCLA1 Remedial Actions 190 200 200 525 +325 
  RCRA2 Remedial Actions 1,615 1,697 1,697 1,697 0 
  Other ES&H3 Actions 5,710 4,000 4,000 5,675 +1,675 
Total, Fossil Energy Environmental Restoration 7,515 5,897 5,897 7,897 +2,000 
 
 

1 CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act (of 1980). 
2 RCRA = Resource Conservation and Recovery Act (of 1976) 
3 ES&H = Environmental Safety and Health 
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Fossil Energy Environmental Restoration 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

  
CERCLA Remedial Actions: Continuing activities include groundwater remediation at Rock Springs and a 10-year revegetation effort at Hoe Creek.   

Increases in funding requirements are directly related to manpower support requirements for variable work involving air sparging activities at 
the Rock Springs sites. 

 

+325 

RCRA Remedial Actions: Asbestos, lead abatement activities, and pollution prevention work at NETL continues to diminish.  The only significant 
driver of costs in this activity remains the remediation of the groundwater contamination at the Albany site. 

0 

  
Other ES&H Actions: Concentrate on core ES&H activities while maintaining regulatory work with CERCLA and RCRA. Anticipate the need for 

increased air monitoring and particulate sampling for indoor air quality issues/concerns. 
+1,675 

Total, Fossil Energy Environmental Restoration +2,000 
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Fossil Energy Environmental Restoration 
 
Activities and Explanation of Changes 
 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
CERCLA Remedial Actions   
Active operation and maintenance of the air sparge 
remediation system at Rock Springs Sites 4, 6, 7, 9, 
and 12 as well as a 10-year surface revegetation at 
the Hoe Creek Site. 

Continue active operation and maintenance of the air 
sparge remediation system at Rock Springs Sites 4, 6, 7, 9, 
and 12 as well as a 10-year surface revegetation at the 
Hoe Creek Site 

No change. 

RCRA Remedial Actions   
RCRA-related on-site regulatory, corrective, 
preventive, and maintenance  activities, such as 
asbestos and lead abatement, waste minimization, 
and pollution prevention activities along with the 
NETL Albany site RCRA clean-up. 

Continue RCRA-related on-site regulatory, corrective, 
preventive, and maintenance  activities, such as asbestos 
and lead abatement, waste minimization, and pollution 
prevention activities along with the NETL Albany site 
RCRA clean-up.. 

No change. 

Other ES&H Actions   
Implement and improve baseline regulatory 
compliance, integrated safety management, and 
ISO 14001 programs.  Also implement actions in 
support of personnel security, operational security, 
export/import controls, and the foreign national 
visitor and assignment programs. 

Continue to implement and improve baseline regulatory 
compliance, integrated safety management, and ISO 
14001 programs.  Also continue implementation of 
actions in support of personnel security, operational 
security, export/import controls, and the foreign national 
visitor and assignment programs. 

No change. 

 

Page 600



Special Recruitment Programs 
 

Overview 
The Office of Fossil Energy (FE) developed the Mickey Leland Energy Fellowship (MLEF) Program to provide students 
majoring in science, technology, engineering and mathematics disciplines the opportunity to enhance their education and 
knowledge of fossil fuels.  The goal of the program is to support an increase in the number of females and under-
represented minorities entering the scientific and engineering career fields within the U.S. workforce.  
 
The MLEF program is a ten-week summer internship program that offers students in science, technology, engineering and 
mathematic  disciplines the opportunity to learn about the programs and initiatives within the Office of Fossil Energy and 
the challenges in providing clean, affordable energy for future generations. 
 
Highlights of the FY 2015 Budget Request  
In FY 2015, a diverse group of undergraduate, graduate, and Ph.D. students in science, technology, engineering and 
mathematic majors will be recruited and selected to participate in the MLEF program. 
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Special Recruitment Programs 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Special Recruitment Programs 667 700 700 700 0 
Total, Special Recruitment Programs 667 700 700 700 0 
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Special Recruitment Programs 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

  
Special Recruitment Programs: There are no changes in funding; the program will continue ongoing FY 2014 efforts. 
 

0 

Total, Special Recruitment Programs 0 
 
  

Page 603



Special Recruitment Programs 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Special Recruitment Programs   
A diverse group of undergraduate, graduate, and 
Ph.D. students in science, technology, engineering 
and mathematic majors will be recruited and 
selected to participate in the MLEF program. 

A diverse group of undergraduate, graduate, and Ph.D. 
students in science, technology, engineering and 
mathematic majors will be recruited and selected to 
participate in the MLEF program. 

No change. 
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Fossil Energy Research and Development 
Facilities Maintenance and Repair 

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

Costs for Direct-Funded Maintenance and Repair (including Deferred Maintenance Reduction) ($K) 
 

  
FY 2013 

Actual Cost 

FY 2013 
Planned 

Cost 

FY 2014 
Planned 

Cost 

FY 2015 
Planned 

Cost 
National Energy Technology Laboratory  22,766 19,397 13,145 13,539 
Total, Direct-Funded Maintenance and Repair  22,766 19,397 13,145 13,539 

 
Report on FY 2013 Expenditures for Maintenance and Repair 

 
This report responds to legislative language set forth in Conference Report (H.R. Conf. Rep. No. 108-10) accompanying the 
Consolidated Appropriations Resolution, 2003 (Public Law 108-7) (pages 886-887), which requests the Department of 
Energy provide an annual year-end report on maintenance expenditures to the Committees on Appropriations. This report 
compares the actual maintenance expenditures in FY 2013 to the amount planned for FY 2013, including Congressionally 
directed changes.  
 

Total Costs for Maintenance and Repair ($K) 

  

FY 2013 
Actual 
Cost 

FY 2013 
Planned 

Cost 
National Energy Technology Laboratory  22,766 19,397 
Total, Direct-Funded Maintenance and Repair  22,766 19,397 
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Fossil Energy Research and Development 
Research and Development ($K) 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Basic 3,544 4,256 3,105 -1,151 
Applied 155,915 157,485 114,869 -42,616 
Development 194,894 263,894 192,483 -71,411 
Subtotal, R&D 354,353 425,635 310,457 -115,178 
Equipment 15,982 16,032 15,294 -738 
Construction 0 0 0 0 
Total, R&D 370,335 441,667 325,751 -115,916 
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Fossil Energy Research and Development 
Small Business Innovative Research/Small Business Technology Transfer (SBIR/STTR) ($K) 

 

 FY 2013 
Transferred 

FY 2014 
Projected 

FY 2015 
Request 

FY 2015 vs 
FY 2014 

Projected 
Coal     

SBIR 7,909 8,954 7,267 -1,687 
STTR 1,025 1,280 1,000 -280 

Natural Gas Technologies     
SBIR 363 543 954 411 
STTR 47 77 131 54 

Unconventional Fossil Energy Technologies     
SBIR 121 395 0 -395 
STTR 16 56 0 -56 

Total, SBIR/STTR 9,481 11,305 9,352 -1,953 
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Fossil Energy Research and Development 
Safeguards and Security ($K) 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Protective Forces 2,549 2,624 2,176 -448 
Physical Security Systems 145 211 158 -53 
Information Security 57 59 52 -7 
Cyber Security 1,298 1,320 1,335 +15 
Personnel Security 103 106 109 +3 
Material Control and Accountability 0 0 0 0 
Program Management 208 215 222 +7 
Security Investigations 0 0 0 0 
Transportation Security 0 0 0 0 
Research and Development 5 5 5 0 
Construction 0 0 0 0 
Total, Safeguards and Security 4,365 4,540 4,057 -483 
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Fossil Energy Research and Development

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Ames Laboratory
CCS and Power Systems

500500500Advanced Energy Systems
7751,1171,545Cross Cutting Reasearch

2,045 1,617Total, CCS and Power Systems 1,275

Total, Ames Laboratory 1,2751,6172,045

Lawrence Berkeley National Laboratory
CCS and Power Systems

9001,135133Carbon Storage
2,4002,1002,563Cross Cutting Reasearch

2,696 3,235Total, CCS and Power Systems 3,300

Natural Gas Technologies

500250210Natural Gas Technologies
Total, Lawrence Berkeley National Laboratory 3,8003,4852,906

Lawrence Livermore National Laboratory
CCS and Power Systems

2,4002,0002,453Cross Cutting Reasearch

Total, Lawrence Livermore National Laboratory 2,4002,0002,453

Los Alamos National Laboratory
CCS and Power Systems

600600600Carbon Capture
83870597Carbon Storage

2,4002,0002,653Cross Cutting Reasearch
3,350 3,305Total, CCS and Power Systems 3,838

Total, Los Alamos National Laboratory 3,8383,3053,350
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Fossil Energy Research and Development

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

National Energy Technology Lab
CCS and Power Systems

75,54090,42062,924Carbon Capture
74,152103,691102,768Carbon Storage
49,25098,01991,002Advanced Energy Systems
22,59227,98431,659Cross Cutting Reasearch
34,03150,01133,338NETL Coal R&D

321,691 370,125Total, CCS and Power Systems 255,565

Natural Gas Technologies

31,73918,76212,956Natural Gas Technologies
Program Direction

83,89384,96383,892National Energy Technology Center Program Direction
Fossil Energy Environmental Restoration

6,4774,4776,164Fossil Energy Environmental Restoration
CCS demonstrations

25,00000Natural gas carbon capture and storage
Unconventional Fossil Energy Technologies

013,9174,307Unconventional Fossil Energy Technologies
Total, National Energy Technology Lab 402,674492,244429,010

Oak Ridge National Laboratory
CCS and Power Systems

1,250981936Advanced Energy Systems
6251,9240Cross Cutting Reasearch

936 2,905Total, CCS and Power Systems 1,875

Total, Oak Ridge National Laboratory 1,8752,905936

Pacific Northwest National Laboratory
CCS and Power Systems

860980201Carbon Capture
2,5002,3002,453Cross Cutting Reasearch

2,654 3,280Total, CCS and Power Systems 3,360

Natural Gas Technologies

15010090Natural Gas Technologies
Total, Pacific Northwest National Laboratory 3,5103,3802,744

Sandia National Laboratories
CCS and Power Systems

184291445Carbon Storage
0700525Cross Cutting Reasearch

970 991Total, CCS and Power Systems 184

Total, Sandia National Laboratories 184991970
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Fossil Energy Research and Development

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Washington Headquarters
CCS and Power Systems

4,0102,9443,302Carbon Storage
1,6001,8001,767Cross Cutting Reasearch

5,069 4,744Total, CCS and Power Systems 5,610

Natural Gas Technologies

2,6111,488609Natural Gas Technologies
Program Direction

30,30935,03730,309Headquarters Program Direction
Fossil Energy Environmental Restoration

1,4201,4201,351Fossil Energy Environmental Restoration
Plant & Capital Equipment

15,29416,03215,982Plant & Capital Equipment
Special Recruitment Programs

700700667Special Recruitment Programs
Unconventional Fossil Energy Technologies

01,083314Unconventional Fossil Energy Technologies

Total, Washington Headquarters 55,94460,50454,301

475,500570,431498,715Total, Fossil Energy Research and Development
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Naval Petroleum and 
Oil Shale Reserves
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Naval Petroleum and Oil Shale Reserves 
Proposed Appropriation Language 

 
For expenses necessary to carry out naval petroleum and oil shale reserve activities, [$20,000,000]$19,950,000 to remain 
available until expended: Provided, that, notwithstanding any other provision of law, unobligated funds remaining from 
prior years shall be available for all naval petroleum and oil shale reserve activities.   
 

Explanation of Changes 
No changes. 
 
Public Law Authorizations 
• P.L. 94-258, U.S. Naval Petroleum reserves Production Act of 1977 
• P.L. 95-91, U.S. Department of Energy Organization Act of 1977 
• P.L. 104-106, The National Defense Authorization Act For Fiscal Year 1996 
• P.L. 105-261, The Strom Thurmond National Defense Act for Fiscal Year 1999 
• P.L. 109-58, Energy Policy Act of 2005 
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Naval Petroleum and Oil Shale Reserves 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

14,129 19,999 19,999 19,950 
 

Overview  
The NPOSR program manages a number of legal agreements that were executed as part of the 1998 sale of NPR-1 in 
California. These agreements direct post-sale work including environmental restoration and remediation, contract closeout, 
and records disposition.  Legal agreements include payment for post-employment medical and dental benefits to former 
Management & Operating (M&O) contractor employees.  The NPR-1 program continues to work towards closing out the 
remaining environmental findings, as required by the 2008 agreement between DOE and the California DTSC. 
 
DOE also operates Naval Petroleum Reserve 3 (NPR-3) and the Rocky Mountain Oilfield Testing Center (RMOTC), co-located 
near Casper, Wyoming.  NPR-3/RMOTC will implement the approved disposition plan with final disposition of the real 
property estimated to occur in December 2014 and final office closeout completed in December 2015.  Prior to disposition 
NPR-3 will be maximizing the value obtained by the U.S. Government and minimizing the cost of remediation to DOE.  A 
three-phased implementation plan for selling the facility and closing out the office has been developed.  Phase I will be the 
preparation of NPR-3 for sale during FY 2014. Phase II will be the competitive sale of NPR-3 and transfer to a new owner in 
December 2014.  Phase III will be the final closeout of the Casper office estimated to be completed in December 2015.  
Over the course of the three phases, DOE will mitigate any adverse issues identified; comply with relevant laws and 
regulations; and protect the safety and health of the NPR-3 staff, contractors, and visitors. 
 
The site facilities will be utilized for production in order to maintain asset value during preparation to transfer to new 
ownership.  Through the date of transfer, production facilities will remain operational as authorized by the Authorization of 
Continued Production of the Naval Petroleum Reserves beyond April 5, 2012, submitted to Congress by the President in 
November 2011. Operating the NPR-3 site will be done in a safe manner in accordance with environmental regulations. 
National Environmental Policy Act (NEPA) and State Historic Preservation Officer (SHIPO) regulatory requirements will 
continue to be completed as required.  Remediation activities will continue for facilities that are not environmentally in 
compliance with the State of Wyoming Oil and Gas Commission (WOGCC) regulations, have mechanical issues, or no longer 
hold value for production operations or in transferring the property to new owners.  Administrative staff will begin closeout 
process of contracts and disposal of remaining field personal property and office equipment of both offices when uses of 
are no longer required.  
 
Highlights and Major Changes in the FY 2015 Budget Request  
NPR-1 will continue to work with Occidental, Chevron and California’s Department of Toxic Substance Control on the 
environmental remediation and cultural resource activities in accordance with the 1998 sales agreement.  The agreement 
also includes payment to former Management and Operating (M&O) contractor employees for post-employment medical 
and dental benefits.  
 
NPR-3/RMOTC will complete Phase II of the disposition with the right, title and interest of NPR-3 transferred to new owner 
in December 2014. Federally managed production operations will cease as will deposits into the U.S. Treasury.  In January 
2015, NPR-3/RMOTC will commence administrative closure activities including closure of contracts, preparation of field IT 
equipment for disposal, records management processing, and disposal of personal property. 
 
FY 2013 Key Accomplishments  
NPR-1 

• Investigated 60 AOCs with 166 sub-areas for environmental contamination. 
• Received U.S. Fish and Wildlife Service Biological Opinion in October 2012 in response to a request for proposed 

remediation of sites at the Elk Hills Oil Field.  Annual reporting required.  
• Incidental Take Permit approved by California Department of Fish and Wildlife in August 2013 – key elements 

include use of 1998 set-aside lands, re-vegetation plan and monitoring, training and on-site biologist during field 
activities.  Quarterly and annual reporting required.  

• Cultural Resources Management Plan Addendum approved by State Historic Preservation Office in July 2013. 
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• Background Metals protocol document and Human Health Risk Assessment for use in field investigations approved 
by Department Toxic Substance Control in July 2013. 

 
NPR-3 

• Completed mechanical integrity testing of over 500 producible wells on NPR-3. 
• Revenues deposited into the U.S. Treasury from the sale of crude oil totaled $6.3 million, an increase of 31% over 

FY 2012 revenues.  
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Naval Petroleum and Oil Shale Reserves 
Funding by Congressional Control ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Naval Petroleum and Oil Shale Reserves       
Production Operations 7,501 12,999 0 12,999 13,271 +272 
Management 6,628 7,000 0 7,000 6,679 -321 

Total, Naval Petroleum and Oil Shale Reserves 14,129 19,999 0 19,999 19,950 -49 
Federal FTEs 20 12 0 12 10 -2 
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Naval Petroleum and Oil Shale Reserves 
 

Overview  
The NPR-1 program continues to close out the remaining environmental findings, as required by the 2008 agreement 
between DOE and California’s Department of Toxic Substance Control (DTSC).  NPR-1 will continue the oversight of 
environmental remediation of the Elk Hills site and the work on records disposition.  The Sales agreement also includes 
payments to former Management and Operating (M&O) contractor employees for post-employment medical and dental 
benefits. 
 
NPR-3 program operates as a stripper field that produces oil and deposits revenue into the U.S. Treasury.  Production 
operations will continue to deposit revenue through the first part of the fiscal year and will continue to maintain 
operational facilities that maximize the benefits of disposition and remediation.  NPR-3/RMOTC has begun implementing 
the disposition plan, with completion of the transfer of the property estimated to occur December 2014.  Remediation 
activities will continue for facilities that are not environmentally in compliance with the State of Wyoming Oil and Gas 
Commission (WOGCC) regulations, have mechanical issues, or no longer hold value for production operations or in 
transferring the property to new owners.  And finally, the closeout of DOE RMOTC office and records disposition will be 
completed in December 2015.    
 
Highlights of the FY 2015 Budget Request  
 
NPR-1 continues the ongoing activities to attain release from the remaining environmental findings related to the sale of 
NPR-1 Elk Hills.  Environmental remediation will be conducted for those sights exceeding human health risk levels.  
Extensive confirmatory sampling will be conducted following remediation in order to support DOE’s request for release 
from further corrective action. 
 
Implementation of the NPR-3 Disposition Plan will continue with the sale of NPR-3 through a competitive bidding process.  
Production operations will continue until the sale is completed and the property is transferred to new owners at which time 
Federally managed production operations will cease, as will deposits into the U.S. Treasury.   Disposition activities will 
include completion of environmental remediation work, such as plugging wells, and addressing any remaining mitigation 
factors identified through the National Environmental Policy Act (NEPA), Environmental Assessment (EA), and State 
Historical Preservation Officer (SHPO) regulatory reviews. 
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Naval Petroleum and Oil Shale Reserves 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Production Operations      
NPR-1 Closeout 3,280 8,826 8,826 8,680 -146 
NPR-3 Disposition 4,221 4,173 4,173 4,591 +418 

Total, Production Operations 7,501 12,999  12,999 13,271 +272 
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Naval Petroleum and Oil Shale Reserves 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

 
NPR-1 Closeout:  No major change. 
 

 
-146 

NPR-3 Disposition: The increased funding supports costs to complete the competitive sale and transfer of the site to a new owner including 
completion of remaining environmental restoration work as negotiated with the State of Wyoming, National Environmental Policy Act (NEPA) 
mitigating factors, and State Historical Preservation Officer (SHPO) negotiated factors with the State of Wyoming. 

+418 

  
Total, Naval Petroleum and Oil Shale Reserves +272 
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Naval Petroleum and Oil Shale Reserves 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
NPR-1 Closeout   
Ongoing activities to attain release from the 
remaining environmental findings related to the 
sale of NPR-1 Elk Hills.  Environmental remediation 
will be conducted for those sights exceeding human 
health risk levels.  Extensive confirmatory sampling 
will be conducted following remediation in order to 
support DOE’s request for release from further 
corrective action. 

NPR-1 continues the ongoing activities to attain release 
from the remaining environmental findings related to the 
sale of NPR-1 Elk Hills.  Environmental remediation will be 
conducted for those sights exceeding human health risk 
levels.  Extensive confirmatory sampling will be 
conducted following remediation in order to support 
DOE’s request for release from further corrective action. 

No major change. 

NPR-3 Disposition   
Implementation of the NPR-3 Disposition Plan with 
the sale of NPR-3 through a competitive bidding 
process. 

Continue implementation of the NPR-3 Disposition Plan 
with the sale of NPR-3 through a competitive bidding 
process.  Production operations will continue until the 
sale is completed and the property is transferred to new 
owners at which time Federally managed production 
operations will cease, as will deposits into the U.S. 
Treasury. 

The increased funding supports costs to 
complete the competitive sale and transfer of 
the site to a new owner including completion of 
remaining environmental restoration work as 
negotiated with the State of Wyoming, National 
Environmental Policy Act (NEPA) mitigating 
factors, and State Historical Preservation Officer 
(SHPO) negotiated factors with the State of 
Wyoming 
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Management 
 
Overview 
Management provides the Federal staffing resources and associated costs required to provide overall direction and 
execution of the NPOSR.  There are a variety of functions that are inherently governmental (e.g., program management, 
contract administration, budget formulation and execution that require a dedicated Federal workforce). NPOSR uses 
contractor support services and other related expenses to support the management of the program. 
 
Highlights of the FY 2015 Budget Request 
The NPR-1 Elk Hills funding supports Federal staff that monitor environmental clean-up, oversight and records disposition 
activities.  The Sales agreement also includes payments to former Management and Operating (M&O) contractor 
employees for post-medical and dental benefits. 
 
Following the transfer of the right, title and interest of NPR-3 the new owner, estimated to occur December 2014, NPR-
3/RMOTC will commence administrative closure activities to close down the office.  Final office closeout will be completed 
in December 2015.  Office closeout activities will include closure of contracts, preparation of field IT equipment for disposal, 
records management processing, and disposal of personal property. 
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Management 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

 Management Summary 
Washington Headquarters      

Salaries and Benefits 1,066 700 700 525 -175 
Travel 50 50 50 50 0 
Support Services 275 275 275 450 +175 
Other Related Expenses 45 45 45 45 0 
Bechtel Medical/Dental 648 903 903 1,000 +97 

Total, Washington Headquarters 2,084 1,973 1,973 2,070 +97 
      
NPR -  Wyoming      

Salaries and Benefits 1,700 1,285 1,285 1,350 +65 
Travel 75 70 70 70 +0 
Support Service  2,230 3,120 3,120 2,634 -486 
Other Related Expenses 539 552 552 555 +3 

Total, NPR - Wyoming 4,544 5,027 5,027 4,609 -418 
      
Total Management       

Salaries and Benefits 2,766 1,985 1,985 1,875 -110 
Travel 125 120 120 120 0 
Support Services 2,505 3,395 3,395 3,084 -311 
Other Related Expenses 584 597 597 600 +3 
Bechtel Medical/Dental 648 903 903 1,000 +97 

Total, Management 6,628 7,000 7,000 6,679 -321 
Federal FTEs 20 12 12 10 -2 
      

 Support Services and Other Related Expenses 
Support Services      

Technical Support      
Environmental, Safety, Security & Health  740 755 755 505 -250 
Technical Services 675 1,525 1,525 1,450 -75 

Total, Technical Support 1,415 2,280 2,280 1,955 -325 
      
Management Support      
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 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Business Administration 680 695 695 704 +9 
IT Support 410 420 420 425 +5 

Total Management Support 1,090 1,115 1,115 1,129 +14 
Total, Support Services 2,505 3,395 3,395 3,084 -311 
      
Other Related Expenses      

Rent to Others 203 206 206 210 +4 
Communications, Utilities & Misc. 158 160 160 170 +10 
Other Services 117 169 169 185 +16 
Operation and Maintenance of Equipment 15 15 15 10 -5 
Supplies and Materials 91 47 47 25 -22 

Total, Other Related Expenses 584 597 597 600 +3 
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Management 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Salaries and Benefits   
The funding supports Federal staff who monitor 
(environmental clean-up, oversight and audit) 
activities. 

Continue monitoring (environmental clean-up, oversight 
and audit) activities. 

The small decrease is result of reduction of two FTE’s 
at Headquarters and increase in Cost of Living 
adjustment according to guidance. 

Travel   
Instituted travel ceilings in accordance with 
Secretarial initiative to accomplish a reduction 
in travel costs. 

Federal travel remains at prior reduced levels and will be 
available to accomplish disposition process and 
environmental clean-up. 

The level remains consistent due to disposition 
activities for closeout and environmental clean-up. 

Support Services   
Support Services provided for ESS&H, IT, 
Finance, and Technical Services support RMOTC 
in preparation of disposition of the site and 
environmental clean-up of NPR-1. 

Support Services provided for ESS&H, IT, Finance, and 
Technical Services support RMOTC in preparation of 
disposition of the site and environmental clean-up of NPR-1. 

The decrease is due to reduction of technical services 
and ESS&H support as a result of RMOTC disposition. 

Other Related Expenses   
Funding provides for communication services, 
materials and supplies, services; lease of Casper 
office and NPR Headquarters other expenses. 

 

Funding provides for communication services, materials and 
supplies, services; lease of Casper office and NPR 
Headquarters other expenses. 
 

The decrease is due to RMOTC disposition - reduction 
of other services required, reduced maintenance of 
equipment due to disposal of property, the 
purchases of materials and supplies will be reduced, 
and inventory stock available will be used. 

One of the legal agreements that were 
executed as part of the 1998 sale of NPR-1 was 
to provide funding for payment for post-
employment medical and dental benefits to 
former Management and Operating (M&O) 
contractor employees. 

One of the legal agreements that were executed as part of 
the 1998 sale of NPR-1 was to provide funding for payment 
for post-employment medical and dental benefits to former 
Management and Operating (M&O) contractor employees. 
 

The Bechtel Medical Dental agreement specifies 
$1,000,000 per year. 
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Naval Petroleum and Oil Shale Reserves 
Facilities Maintenance and Repair 

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

Costs for Direct-Funded Maintenance and Repair (including Deferred Maintenance Reduction) ($K) 
 

  

FY 2013 
Actual 
Cost 

FY 2013 
Planned 

Cost 

FY 2014 
Planned 

Cost 

FY 2015 
Planned 

Cost 
Naval Petroleum and Oil Shale Reserves  900 900 490 505 
Total, Direct-Funded Maintenance and Repair  900 900 490 505 
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Naval Petroleum Reserves 
Safeguards and Security ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Protective Forces 0 0 0 0 
Physical Security Systems 31 4 4 0 
Information Security 0 61 61 0 
Cyber Security 140 0 0 0 
Personnel Security 20 0 0 0 
Material Control and Accountability 0 0 0 0 
Program Management 27 67 67 0 
Program Direction 31 0 0 0 
Transportation Security 0 0 0 0 
Research and Development 0 0 0 0 
Construction 0 0 0 0 
Total, Safeguards and Security 249 132 132 0 
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Naval Petroleum and Oil Shale Reserves

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Naval Petroleum Reserve No 1
Naval Petroleum and Oil Shale Reserves

8,6808,8263,280Productions Operations
1,000903648Management

3,928 9,729Total, Naval Petroleum and Oil Shale Reserves 9,680

Total, Naval Petroleum Reserve No 1 9,6809,7293,928

Naval Petroleum Reserve No 3
Naval Petroleum and Oil Shale Reserves

4,5914,1734,221Productions Operations
4,6095,0274,544Management

8,765 9,200Total, Naval Petroleum and Oil Shale Reserves 9,200

Total, Naval Petroleum Reserve No 3 9,2009,2008,765

Washington Headquarters
Naval Petroleum and Oil Shale Reserves

1,0701,0701,436Management
Total, Washington Headquarters 1,0701,0701,436

19,95019,99914,129Total, Naval Petroleum and Oil Shale Reserves
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Strategic Petroleum 
Reserve
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Strategic Petroleum 
Reserve
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Strategic Petroleum Reserve 
Proposed Appropriation Language 

 
For necessary expenses for Strategic Petroleum Reserve facility development and operations and program management 
activities pursuant to the Energy Policy and Conservation Act (42 U.S.C. 6201 et seq.), [189,400,000] $205,000,000 to 
remain available until expended.   
 

Explanation of Changes 
No changes. 
 
 
Public Law Authorizations 
Public Law 109-58, “Energy Policy Act of 2005” 
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Strategic Petroleum Reserve 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

182,625 189,360 189,360 205,000 
 

Overview 
The Strategic Petroleum Reserve (SPR) protects the U.S. from disruptions in critical petroleum supplies and meets the U.S. 
obligations under the International Energy Program (Energy Policy and Conservation Act, P.L. 94-163, as amended, Section 
151).  The most recent drawdown of the SPR was 30 million barrels in FY 2011 as the U.S. obligation under the International 
Energy Agency Libya Collective Action.  The remaining 696 million barrels of inventory provided 112 days of net import 
protection in 2013.  The 2015 Budget Request addresses deferred maintenance on the aging infrastructure and provides for 
the management, maintenance, security, and operational readiness of the Reserve. 
 
In 2012, SPR completed the replacement of an existing storage cavern at its Bayou Choctaw site that posed a major 
environmental risk. Oil was transferred to the new cavern during FY 2013 and the decommissioning plan, which includes 
subsidence monitoring, will be in place by September 2014.   During FY 2013, the oil degasification plant was dismantled at 
Bryan Mound and relocated to West Hackberry.  The plant is scheduled to resume operations in June 2014 and continue 
through September 2018 to maintain crude at safe vapor pressure.   
 
Highlights and Major Changes in the FY 2015 Budget Request 
This level of funding in FY 2015 will provide the program with full SPR operational readiness and drawdown capability.  The 
program will continue the degasification of crude oil inventory to ensure its availability; testing and cavern remediation; a 
cavern maintenance program to slow the loss of cavern storage capacity; and repair of the crude oil tank at Bryan Mound 
that will restore the program’s maximum drawdown rate.  Major changes from 2014 include: 
 
Vapor Pressure Mitigation  
The request provides funding for a full 12 months of oil degasification operations at the West Hackberry site. The continued 
degasification of SPR stocks is required for the SPR crude oil to be available for emergency use and comply with federal and 
state regulations. In addition to regular degas plant operations, extensive inspections and electrical preventive maintenance 
activities will be performed on compressors and pressure safety valves within the plant.   
 
Capacity Maintenance Program 
The SPR is currently losing roughly 2 million barrels a year of cavern capacity due to workover-induced and natural cavern 
creep.  To maintain the SPR at its current storage capacity, an aggressive leaching program of 100,000 barrel per day leach 
rate is required.  The program was suspended in FY 2013 and FY 2014 to meet funding constraints.  This request provides 
funding to initiate a 24,000 barrel per day leach rate which will slow (but not offset) the loss of cavern storage capacity and 
create a total volume of approximately 1.2 million barrels per year.    
 
Restore Maximum Drawdown Capability 
Bryan Mound has one storage tank (built in 1980) which is unusable due to tank roof and floor issues and has impacted the 
SPR’s emergency drawdown response capability.  The storage tank is essential for Bryan Mound’s oil fill and marine oil 
distribution during drawdown. The replacement of the tank roof is funded in this request to restore the program’s 
maximum rate drawdown capability to 4.4 million barrels per day.  
 
FY 2013 Key Accomplishments 

• Degasification plant dismantled and relocated to West Hackberry. 
• Oil transferred from Cavern 20 at Bayou Choctaw to newly developed cavern. 
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Strategic Petroleum Reserve 
Funding by Congressional Control ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Adjustment 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Strategic Petroleum Reserve       
Facilities Development and Operations 161,974 164,714 0 164,714 178,999 +14,285 
Management 20,651 24,646 0 24,646 26,001 +1,355 

Total, Strategic Petroleum Reserve 182,625 189,360 0 189,360 205,000 +15,640 
Federal FTEs 126 126 0 126 126 0 
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Strategic Petroleum Reserve 
 
Overview 
The SPR benefits the Nation by providing an insurance policy against potential interruptions in U.S. petroleum supplies 
whether originating from international supply problems, hurricanes, accidents or terrorist activities. The SPR, with currently 
available crude oil stocks in underground storage, provides a strong deterrent to hostile efforts.    A release of petroleum 
from the SPR can mitigate the potential economic damage of an actual disruption in international or domestic petroleum 
supplies and the accompanying price increases.  The SPR avails the United States of worldwide emergency assistance 
through its IEA participation.  IEA members are required to maintain 90 days of strategic and commercial stocks and 
participate with other stockholding nations in a coordinated release of stocks in the event of a major supply disruption.  The 
696 million barrels of inventory provided 112 days of net import protection in 2013.   
 
To accomplish its mission and address the challenges outlined above, the SPR program is organized into two subprograms: 
Facilities Development and Operations and Management.  The Facilities Development and Operations subprogram funds all 
requirements associated with developing and maintaining facilities for the storage of petroleum, operations activities 
associated with placing petroleum into storage, and operational readiness initiatives associated with drawing down and 
distributing the inventory within 13 days’ notice in the event of an emergency.  The Management subprogram funds 
personnel and administrative expenses related to maintaining the Project Management Office (New Orleans, LA) and the 
Program Office (Washington, DC), as well as contract services required to support management and the technical analysis 
of program initiatives and issues.   
 
Highlights and Major Changes in the FY 2015 Budget Request 
SPR’s underground storage caverns require maintenance to assure their storage capability and integrity. SPR maintains a 
cavern casing inspection and remediation program to comply with the state of Texas’ regulations and mitigate the risk of 
potential casing leaks and environmental damage.  The SPR also utilizes a transportable degas plant to ensure availability of 
crude oil inventories at SPR sites within environmental and safety constraints.  This process prevents the off-gassing of 
volatile organic compounds (VOCs) above safe levels during oil movements through commercial distribution points.  In FY 
2013, the degasification plant moved from the Bryan Mound to West Hackberry site and operations resume in June 2014 to 
treat oil to safe vapor pressure levels so it is once again available for emergency use.  
 
FY 2015 funding will provide for the management, operations, maintenance, and security of the Government’s four SPR 
storage sites and maintains SPR readiness and capability to respond to U.S. oil supply emergencies.   The program will 
continue to address infrastructure and cavern maintenance, testing and remediation; mitigation of loss of cavern storage 
capacity; and degasification of crude oil inventory to ensure its availability.  Major changes from 2014 include: 
 
Facilities:   FY 2015 funding levels restore the Capacity Maintenance Program at a leach rate of 24,000 barrels per day as 
well as increased Major Maintenance projects to alleviate the backlog of deferred maintenance impacting SPR 's 
operational performance.  Funding is also included for an additional subcontracted workover rig for continuous 
maintenance and integrity testing of cavern crude oil and brine piping and casing. 
   
Management:  No significant change.  
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Strategic Petroleum Reserve 
Explanation of Major Changes ($K) 

 
FY 2015 vs 

FY 2014 
Enacted 

  
Major Maintenance: The requested FY 2015 funding level supports a larger Major Maintenance program required to reduce the backlog of deferred 

maintenance projects.  The most significant project is the replacement of the roof at Bryan Mound Tank 2 which will bring the tank back into 
service and restore the program’s maximum rate drawdown capability to 4.4 million barrels per day.   

 
Operations and Maintenance: The request supports a robust Cavern Integrity Program (+9,471) that includes an additional subcontracted drill rig 

for 11 routine cavern workovers and 8 cavern remediations.  Additionally the Cavern Maintenance Program will restart cavern leaching at a rate 
of 24, 000 barrels per day (+1,507).  The FY 2014 enacted level reflects funding for the real estate settlement for Bayou Choctaw Cavern 102 (-
7,100) and fluctuation in hardware upgrades/replacements (-1,367) which is not in the FY 2015 funding level.    

+11,747 
 
 
 

+2,538 

  
Management: No change in scope.  The increase reflects an escalation adjustment.   +1,355  
  
Total, Strategic Petroleum Reserve +15,640 
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Strategic Petroleum Reserve 
Facilities Development and Operations 

 
Description 
The Facilities Development and Operations subprogram provides funding for protection from supply disruptions.  The U.S. 
reliance on petroleum combined with location of significant global reserves in regions of the world subject to political 
unrest have made the U.S. vulnerable to supply disruptions. 
 
SPR’s underground storage caverns require maintenance to assure their storage capability and integrity. SPR maintains a 
cavern casing inspection and remediation program to comply with state regulations and mitigate the risk of potential casing 
leaks and environmental damage.  The damaged internal floating roof on a tank at Bryan Mound site diminishes the overall 
maximum SPR drawdown rate to 4.2 million barrels per day versus 4.4 million barrels per day.   
 
FY 2016 – FY 2019 Key Milestones 
• (January 2018) Begin foundation and site modifications for degas plant move to Bayou Choctaw. 
• (September 2018) Complete degas operations at West Hackberry. 
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Strategic Petroleum Reserve 
 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Facilities Development and Operations   
Degas Plant Operations 
• Four months of plant operations. 

Degas Plant Operations 
• Twelve months of plant operations 

Degas Plant Operations 
FY 2015 reflects a full year of degas operations. 

Cavern Maintenance Program 
• No activity 

Cavern Maintenance Program 
• Cavern leaching at a level of 24, 000 barrels per day at Bryan 

Mound, West Hackberry, and Big Hill. 
 

Cavern Maintenance Program 
Support a Cavern Maintenance Program with a 
leach rate of 24 MBD to restore ullage loss 
caused by workover-induced and natural cavern 
creep.  Without this program, the SPR inventory 
will be reduced because of lack of storage space. 

asing Inspections and Remediations  
• Five cavern remediation workovers 

Casing Inspections and Remediations  
• Eight remediation workovers with addition of a second 
subcontracted workover rig 

Casing Inspections and Remediations  
Supports three additional cavern remediation 
workovers to minimize the chance of wellbore 
leaks, regulatory noncompliance, and caverns 
being removed from service.  

Major Maintenance  
• Minimal major maintenance program 
resulting in a deferred maintenance backlog 

Major Maintenance  
• A larger program including Bryan Mound Tank 2 roof repair to 
bring unit back into service and restore the program’s drawdown 
rate.   

Major Maintenance  
Funding supports a more robust Major 
Maintenance Program that will reduce the 
backlog and restore the program’s maximum 
rate drawdown capability to 4.4 million barrels 
per day. 
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Strategic Petroleum Reserve 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
The following table(s) show(s) the targets and results for FY 2013 and the targets for FY 2014 and 2015. For more information, including historical targets and results 
from FY 2009 through 2012, as well as the planned targets for FY 2014 and 2014 (FY 2014-2018 for the National Nuclear Security Administration), refer to the 
Department’s Annual Performance Plan and Report [http://energy.gov/cfo/reports/annual-performance-reports]. 
 

 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Drawdown Readiness - Ensure drawdown readiness by achieving greater than 95% of monthly maintenance and accessibility goals. 

Target 95 % of monthly maintenance achieved 95 % of monthly maintenance achieved 95 % of monthly maintenance achieved 

Result 95 % of monthly maintenance achieved TBD TBD 

Endpoint Target Achieve 95% of monthly maintenance and accessibility goals in all years. 

    

Performance Goal 
(Measure) 

SPR Operating Cost - Ensure cost efficiency of SPR operations by achieving low operating cost per barrel of capacity 

Target < 0.25 $ operating cost per barrel < 0.25 $ operating cost per barrel < 0.25 $ operating cost per barrel 

Result < 0.25 $ operating cost per barrel TBD TBD 

Endpoint Target Achieve < $0.25 operating cost per barrel. 
 

Performance Goal 
(Measure) 

Sustained (90 day) Drawdown Rate - Enable ready distribution of SPR oil by achieving maximum sustained (90 day) drawdown rate of 4.4 
million barrels per day. 

Target 4.25 MMB/Day drawdown readiness rate 4.25 MMB/Day drawdown readiness rate 4.25 MMB/Day drawdown readiness rate 

Result 4.25 MMB/Day drawdown readiness rate TBD TBD 

Endpoint Target Maintain a 90 day drawdown rate of 4.4 million barrels per day. 
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Strategic Petroleum Reserve 
Capital Summary ($K) 

 

 Total Prior Years FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Capital Operating Expenses Summary (including MIE)        
Capital Equipment > $500K (including MIE) n/a n/a 3,519 7,504 7,504 17,501 +9,997 

Total, Capital Operating Expenses n/a n/a 3,519 7,504 7,504 17,501 +9,997 
        

Capital Equipment > $500K (including MIE)        
Total Non-MIE Capital Equipment (>$500K) n/a n/a 3,519 4,220 4,220 7,838 +3,618 
Rework Crude Oil Pipeline Mainline Valves (BH-658) — — — 1,500 1,500 — -1,500 
Replace Brine Disposal System Header to Brine Tanks (WH-767) — — — 1,784 1,784 — -1,784 
Replace Crude Oil Header Piping (BC-792) — — — — — 1,902 +1,902 
Convert Crude Oil BMT-2 to External Floating Roof Tank (BM-740) — — — — — 3,678 +3,678 
Crude Oil BMT-2 Roof Demolition (BM-740A) — — — — — 2,432 +2,432 
Close and Cap Anhydrite Pond 9 — — — — — 1,651 +1,651 

Total, Capital Equipment (including MIE) n/a n/a 3,519 7,504 7,504 17,501 +9,997 
        

1Each MIE Total Estimated Cost (TEC) > $2M; Each Plant Project (GPP/IGPP) Total Estimated Cost (TEC) > $5M 
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Management 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

  
Program Direction Summary 

 
Washington Headquarters      

Salaries and Benefits 3,946 4,370 4,370 5,066 +696 
Travel 150 160 160 150 -10 
Support Services 1,153 2,007 2,007 1,570 -437 
Other Related Expenses 760 792 792 821 +29 

Total, Washington Headquarters 6,009 7,329 7,329 7,607 +278 
      
Strategic Petroleum Reserve Project Management Office      

Salaries and Benefits 12,155 13,538 13,538 13,651 +113 
Travel 547 485 485 507 +22 
Support Services 163 166 166 197 +31 
Other Related Expenses 1,777 3,128 3,128 4,039 +911 

Total, SPR Project Management Office 14,642 17,317 17,317 18,394 +1,077 
      
Total Management      

Salaries and Benefits 16,101 17,908 17,908 18,717 +809 
Travel 697 645 645 657 +12 
Support Services 1,316 2,173 2,173 1,767 -406 
Other Related Expenses 2,537 3,920 3,920 4,860 +940 

Total, Management 20,651 24,646 24,646 26,001 +1,355 
Federal FTEs 126 126 126 126 0 
      
 Support Services and Other Related Expenses 

 
Support Services      

Technical Support      
Economic & Environmental Analysis 560 547 547 560 +13 

Total, Technical Support 560 547 547 560 +13 
      
Management Support      

Training and OPM Recruitment 163 166 166 197 +31 
Technical Support 593 1,460 1,460 1,010 -450 
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 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Total Management Support 756 1,626 1,626 1,207 -419 
Total, Support Services 1,316 2,173 2,173 1,767 -406 
      
Other Related Expenses      

Rent to Others 519 566 566 726 +160 
Communications, Utilities, Misc 100 100 100 173 +73 
Other Services 968 2,236 2,236 2,910 674 
Supplies and Materials 600 626 626 639 +13 
Equipment 350 392 392 412 +20 

Total, Other Related Expenses 2,537 3,920 3,920 4,860 +940 
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Management 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

   
Salaries and Benefits   
The funding supports salaries and benefits for 
126 FTEs and associated costs required to 
provide overall direction and execution of the 
SPR.  The SPR mission is carried out by a 
workforce composed largely of M&O 
contractors, although there are a variety of 
functions that are inherently governmental 
(i.e., program management, contract 
administration, budget formulation, and 
interagency/international coordination) that 
require a dedicated Federal workforce. 

Continue management and oversight activities.   No significant change. 

Travel   
Instituted travel ceilings in accordance with 
Secretarial initiative to accomplish a 
reduction in travel costs.  

Continue constrained travel. No significant change. 

Support Services   
Activities support project-planning efforts to 
maintain technical, mission essential support 
capabilities. 

Continue support services activities No significant change. 

Other Related Expenses   
Provides teleconferencing capabilities 
between sites; field site building leases; and 
contingency for DOE field employee 
evacuation expenses in the event of a 
hurricane. 

Continue support activities. No significant change.   
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Strategic Petroleum Reserve 
Facilities Maintenance and Repair 

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

Costs for Direct-Funded Maintenance and Repair (including Deferred Maintenance Reduction) ($K) 
 

  

FY 2013 
Actual Cost 

FY 2013 
Planned 

Cost 

FY 2014 
Planned 

Cost 

FY 2015 
Planned 

Cost 
Strategic Petroleum Reserve  29,708 35,208 35,032 46,386 
Total, Direct-Funded Maintenance and Repair  29,708 35,208 35,032 46,386 
 
  

Page 649



Strategic Petroleum Reserve 
Total Costs for Maintenance and Repair ($K) 

 

  

FY 2013 
Actual Cost 

FY 2013 
Planned 

Cost 
Strategic Petroleum Reserve  29,708 35,208 
Total, Direct-Funded Maintenance and Repair  29,708 35,208 
 
Each year, the “Planned Cost” for maintenance and repair is a minimum target amount.  The Strategic Petroleum Reserve 
did not meet its planned minimum target in FY 2013.  The variance from the target was due to deferral of pipeline valve 
rework at Bryan Mound from FY 2013 to FY 2014 and the pipeline valve rework at Big Hill from FY 2013 to FY 2015. 
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Strategic Petroleum Reserves 
Safeguards and Security ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Protective Forces 18,206 18,199 18,612 +413 
Physical Security Systems 814 857 895 +38 
Information Security 251 281 246 -35 
Cyber Security 1,505 1,969 1,851 -118 
Personnel Security 818 604 563 -41 
Material Control and Accountability 0 0 0 0 
Program Management 1,857 1,641 1,619 -22 
Program Direction 0 0 0 0 
Transportation Security 0 0 0 0 
Research and Development 0 0 0 0 
Construction 0 243 243 0 
Total, Safeguards and Security 23,451 23,794 24,029 235 
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Strategic Petroleum Reserve

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

National Energy Technology Lab
SPR Geotechnical Analytical Support

243243116SPR ‐ Facilities Development
Total, National Energy Technology Lab 243243116

Oak Ridge National Laboratory
SPR Econometric Modelling Support

490400400Management

Total, Oak Ridge National Laboratory 490400400

Sandia National Laboratories
SPR Geotechnical Analytical Support

3,3353,2603,186SPR ‐ Facilities Development

Total, Sandia National Laboratories 3,3353,2603,186

Strategic Petroleum Reserve ‐ Bayou Choctow
SPR Geotechnical Analytical Support

12,28710,72011,424SPR ‐ Facilities Development
Total, Strategic Petroleum Reserve ‐ Bayou Choctow 12,28710,72011,424

Strategic Petroleum Reserve ‐ Big Hill
SPR Geotechnical Analytical Support

21,20820,75118,468SPR ‐ Facilities Development
Total, Strategic Petroleum Reserve ‐ Big Hill 21,20820,75118,468

Strategic Petroleum Reserve ‐ Bryan Mound
SPR Geotechnical Analytical Support

25,88717,93814,424SPR ‐ Facilities Development
Total, Strategic Petroleum Reserve ‐ Bryan Mound 25,88717,93814,424

Strategic Petroleum Reserve ‐ West Hackberry
SPR Geotechnical Analytical Support

23,00624,64319,269SPR ‐ Facilities Development
Total, Strategic Petroleum Reserve ‐ West Hackberry 23,00624,64319,269

Strategic Petroleum Reserve Project Office
SPR Geotechnical Analytical Support

93,03387,14695,088SPR ‐ Facilities Development
SPR Econometric Modelling Support

18,39417,31714,642Management
Total, Strategic Petroleum Reserve Project Office 111,427104,463109,730
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Strategic Petroleum Reserve

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Washington Headquarters
SPR Econometric Modelling Support

7,1176,9425,608Management
Total, Washington Headquarters 7,1176,9425,608

205,000189,360182,625Total, Strategic Petroleum Reserve
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Northeast Home 
Heating Oil Reserve
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Northeast Home 
Heating Oil Reserve
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Northeast Home Heating Oil Reserve 
Proposed Appropriation Language 

 
For necessary expenses for the Northeast Home Heating Oil Reserve storage, operation, and management activities 
pursuant to the Energy Policy and Conservation Act, [$8,000,000]$1,600,000, to remain available until expended.  
 

Explanation of Changes 
No changes. 
 
Public Law Authorizations 
• P.L. 109-58, Energy Policy Act of 2005 
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Northeast Home Heating Oil Reserve 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

3,590 8,000 8,000 1,600 
 

 
Overview 
The Northeast Home Heating Oil Reserve (NEHHOR) provides a short-term supplement to the Northeast systems’ 
commercial supply of heating oil in the event of a supply interruption.  In FY 2011, the NEHHOR Program completed the sale 
of all 2 million barrels of its high sulfur heating oil inventory located in commercial storage.  In FY 2012 NEHHOR converted 
to a 1 million barrel configuration of Ultra Low Sulfur Diesel (ULSD) stored in the Northeast terminals, to meet new 
Northeast states’ emission standards being instituted.  The FY 2014 program will continue operation of the 1 million barrel 
Reserve of ULSD in Groton, CT and Revere, MA.   
 
Highlights and Major Changes in the FY 2015 Budget Request  
In FY 2015, the Program will continue to focus on oversight, management and quality analysis of the Reserve as well as 
information technology for sales system support.  Commercial storage contracts for 1 million barrels of ULSD expire on 
September 30, 2015, so the re-solicitation for new commercial contracts will begin in mid-2015. Storage costs are subject to 
increased market rates which will require the use of $6 million in prior year balances to supplement new budget authority.  
Additionally, a change in location of either storage site could increase costs. 
 
FY 2013 Key Accomplishments  

• Actively monitored Northeast heating oil supplies and terminal distribution as part of the assessment of the    
developing winter situation and the Government’s Configuration of emergency stocks in the commercial terminals. 

• Transitioned all contractual matters regarding transfer of ownership of the Groton, CT terminal from Hess 
Corporation to Buckeye Partners, L.P. 
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Northeast Home Heating Oil Reserve 
Funding by Congressional Control ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Northeast Home Heating Oil Reserve       
Northeast Home Heating Oil Reserve 9,590 8,000 0 8,000 7,600 -400 

Subtotal, Northeast Home Heating Oil Reserve 9,590 8,000 0 8,000 7,600 -400 
Use of Prior Year Balances  0 0 0 0 -6,000 -6,000 
Discretionary Rescission of Unobligated Balances -6,000 0 0 0 0 0 

Total, Northeast Home Heating Oil Reserve 3,590 8,000 0 8,000 1,600 -6,400 
Federal FTEs 0 0 0 0 0 0 
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Northeast Home Heating Oil Reserve 
 

Overview  
In support of the Department of Energy’s Strategic Plan’s goal of “Transform our Energy Systems: Protecting the nation 
against interruptions in its critical heating oil supplies,” the Northeast Home Heating Oil Reserve (NEHHOR) provides 
protection from severe heating oil supply disruptions throughout the Northeast.  The NEHHOR provides a short-term 
supplement to the Northeast systems’ commercial supply of heating oil in the event of a supply interruption.  The heating 
oil reserve has been designed to augment commercial supplies during an emergency.  The Reserve is not designed to 
displace the private market. It provides a buffer to assist the heating oil industry in mitigating short-term supply 
interruptions.   The Reserve is a valuable component of America’s energy readiness efforts, separate from the Strategic 
Petroleum Reserve.  
 
 
Highlights of the FY 2015 Budget Request 
NEHHOR will solicit new commercial storage contracts in FY 2015.   
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Northeast Home Heating Oil Reserve 
Funding ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Northeast Home Heating Oil Reserve      
Commercial Leases 9,090 7,500 7,500 7,600 +100 
Information Technology Support 400 400 400 0 -400 
Quality Control and Analysis 100 100 100 0 -100 

Subtotal, Northeast Home Heating Oil Reserve 9,590 8,000 8,000 7,600 -400 
Use of Prior Year Balances 0 0 0 -6,000 -6,000 
Discretionary Rescission of Unobligated Balances -6,000 0 0 0 0 

Total, Northeast Home Heating Oil Reserve 3,590 8,000  8,000  1,600 -6,400 
 
 
 
 

Page 662



Northeast Home Heating Oil Reserve 
Explanation of Major Changes ($K) 

 

 
FY 2015 vs 

FY 2014 
Enacted 

 
Northeast Home Heating Oil Reserve:  Prior year balances will be used in conjunction with new budget authority to solicit follow-on commercial 

storage contracts for 1 million barrels of Ultra Low Sulphur Diesel. 
 

 
-6,400 

Total, Notheast Home Heating Oil Reserve -6,400 
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Northeast Home Heating Oil Reserve Account

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Washington Headquarters
Northeast Home Heating Oil Reserve

7,6008,0009,590Northeast Home Heating Oil Reserve
Total, Washington Headquarters 7,6008,0009,590

7,6008,0009,590Total, Northeast Home Heating Oil Reserve Account
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Lands Fund
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Elk Hills School 
Lands Fund
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Elk Hills School Lands Fund 
Proposed Appropriation Language 

 
For necessary expenses in fulfilling the final payment under the Settlement Agreement between the United States and the 
State of California on October 11, 1996, as authorized by section 3415 of Public Law 104-106, $15,579,815, for payment to 
the State of California for the State Teachers’ Retirement Fund, of which $15,579,815 will be derived from the Elk Hills School 
Lands Fund.  
 

Explanation of Changes 
The most recent installment payment was made to the State of California in FY 2006.  It was necessary for DOE to settle 
NPR-1 final equity with Chevron before the final net proceeds from the sale of DOE’s share of NPR-1 could be determined 
and that now has been accomplished. 
 
 
 
 
Public Law Authorizations 
Elk Hills School Lands Fund: 
• P.L. 104-106, National Defense Authorization Act for FY 1996
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Elk Hills School Lands Fund 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

0 0 0 15,580 
 

Overview 
The Elk Hills School Lands Fund, subject to appropriation, provides a source of compensation for the California State 
Teachers’ Retirement System as a result of a settlement with the State of California with respect to its longstanding claim to 
title of two sections of land within NPR-1.   
 
DOE and the State of California entered into a “Settlement Agreement” on October 11, 1996, in which DOE agreed, subject 
to appropriation, to compensate the State of California for its claim to title to two sections of land within NPR-1.  The 
“Settlement Agreement” stipulates installments totaling nine percent of the net proceeds from the sale will be paid to the 
State of California.  
 
Installments totaling $299,520,000 have been paid to date.  On April 22, 2011, the Department settled NPR-1 final equity 
with Chevron.  Under the terms of the settlement, Chevron paid $108,000,000 to the United States.  That, in turn, increased 
the net proceeds of the sale.  On August 3, 2011, the Department and the State of California agreed on the final payment of 
$15,579,815 with respect to the longstanding claim on the two sections of land. 
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Elk Hills School Lands Fund

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

State of California
Elk Hills School Lands Fund

15,58000Elk Hills School Lands Funds
Total, State of California 15,58000

15,58000Total, Elk Hills School Lands Fund
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Clean Coal Technology 
Proposed Appropriation Language 

 
(CANCELLATION) 

 
Of the unobligated balances from prior year appropriations under this heading, $6,600,000 are hereby permanently 
cancelled: Provided, That no amounts may be cancelled from amounts that were designated by the Congress as an 
emergency requirement pursuant to the Concurrent Resolution on the Budget or the Balanced Budget and Emergency Deficit 
Control Act of 1985, as amended. 
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Ultra-Deepwater 
Unconventional 
Natural Gas and 

Other 
Petroleum 

Research Fund
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Ultra-Deepwater 
Unconventional 
Natural Gas and 

Other 
Petroleum 

Research Fund
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Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research Fund 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

0 0 -197 0 
 

Overview 
The Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research Fund was established in Subtitle J of 
the Energy Policy Act of 2005 (EPAct) and is funded by royalties paid by industry producers. 
 
Prudent development of domestic oil and natural gas resources will continue to be part of our Nation’s overall strategy for 
energy security for decades to come.  These operations have to be conducted responsibly, ensuring that communities are 
safe and that the environment is protected.  
 
Highlights of the FY 2015 Budget Request  
The Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research program was repealed in FY 2014, 
there is no new activity in FY 2015. 
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Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research Fund 
Funding by Congressional Control ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum 
Research Fund 50,000 50,000 0 50,000 0 -50,000 
Receipts Ultra-Deepwater and Unconventional Natural Gas and Other 
Petroleum Research Fund -47,450 -50,000 0 -3,750 0 3,750 
Appropriations Temporarily Reduced -2,550 0 0 -46,250  46,250 
Rescissions 0 0 0 -197 0 197 
Total, Ultra-Deepwater and Unconventional Natural Gas and Other 
Petroleum Research Fund 0 0 0 -197 0 197 
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Advanced Technology 
Vehicles 

Manufacturing  Loan 
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Advanced Technology Vehicles Manufacturing Loan Program 
Proposed Appropriation Language 

 
For administrative expenses in carrying out the Advanced Technology Vehicles Manufacturing Loan Program, [$6,000,000] 
$4,000,000, to remain available until September 30, [2015] 2016.  
 

Explanation of Changes 
 

$4,000,000 is requested for administrative expenses in FY 2015 versus $6,000,000 appropriated in FY 2014. 
 
Public Law Authorizations 
P.L. 109-58, Energy Policy Act of 2005 
P.L. 110-5, Revised Continuing Appropriations Resolution, 2007 
P.L. 110-161, Consolidated Appropriations Act, 2008 
P.L. 111-5, American Recovery and Reinvestment Act of 2009 
P.L. 111-8, Omnibus Appropriations Act, 2009 
P.L. 112-10, Department of Defense and Full-Year Continuing Appropriations Act, 2011 
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Advanced Technology Vehicles Manufacturing Loan Program 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

$5,686 $6,000 $6,000 $4,000 
 
Overview 
Section 136 of the Energy Independence and Security Act of 2007 established the Advanced Technology Vehicles 
Manufacturing (ATVM) Loan Program, consisting of direct loans of up to $25 billion in total loan authority to support the 
development and manufacturing of advanced technology vehicles and associated components in the United States.  The 
ATVM Loan Program evaluates the technical merit of the proposed advanced technology vehicles or qualifying components. 
Technical program factors such as economic development and risk mitigation through a diversified portfolio of 
technologies, companies, and geographic locations are also considered.  The Program aims to help revitalize the auto 
industry and encourage the manufacture of environmentally responsible products by providing growth capital.   
 
Highlights and Major Changes in the FY 2015 Budget Request 
As part of the President’s Climate Action Plan, the Department of Energy (DOE) Loan Programs Office (LPO) is working to 
utilize existing loan authority to support advanced technology vehicle manufacturing projects.  DOE is conducting industry 
outreach in an effort to solicit applications from qualified vehicle and component manufactures.  Loan applications are 
accepted and reviewed by ATVM on a rolling basis.  The appropriation will cover ATVM’s administrative expenses, including 
salaries for its full time employees as well as the cost of outside advisors for financial, legal, engineering, credit, and market 
analysis.  Since the ATVM Loan Program is not authorized to collect fees, the appropriation must cover the costs for 
originating new loans as well as monitoring existing loans.
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Advanced Technology Vehicles Manufacturing Loan Program 
Funding by Congressional Control ($K) 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Adjustments 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Advanced Technology Vehicles Manufacturing Loan Program 
Direct Loan Subsidy Costs 0 0 0 0 0 0 

5,686 6,000 0 6,000 4,000 -2,000 
5,686 6,000 0 6,000 4,000 -2,000 

Administrative Operations (Administrative Expenses) 
Total, Advanced Technology Vehicles Manufacturing Loan Program 
Federal FTEs 12 13 0 13 14 +1 
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Administrative Operations
 (Administrative Expenses)

 Funding ($K) 

FY 2013 
Current 

FY 2014 
Request 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Administrative Operations  (Administrative Expenses)
Salary & Benefits 2,400 2,400 2,400 2,450 +50 
Travel 100 100 100 250 +150 
Support Services 2,886 3,200 3,200 1,000 -2,200 
Other Related Expenses 300 300 300 300 0 

Total, Administrative Operations (Administrative Expenses) 5,686 6,000 6,000 4,000 -2,000 
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Administrative Operations (Administrative Expenses) 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Administrative Operations (Administrative Expenses)
Salaries and Benefits 
• Provide salaries and benefits to 13 FTEs to administer the

following functions to the office: Director, Legal, Loan 
Origination, Management Operations, NEPA Compliance, 
Portfolio Management, Risk Management, and Technical 
and Project Management. 

Salaries and Benefits 
• Provide salaries and benefits to 14 FTEs.

Salaries and Benefits 
• Additional federal staff hiring to fill current

vacancies and reduce reliance on contractors. 

Travel 
• Supports the travel of staff members for site visits,

training, and attending meetings and conferences. 

Travel 
• Continuation of FY 2014 activities.

Travel 
• Increase in travel for outreach efforts and site

visits.

Support Services 
• Funds outside expertise in finance, legal, engineering,

technology, credit analysis, and market assessments. 

Support Services 
• Continuation of FY 2014 activities.

Support Services 
• Hiring of additional federal staff reduces need for

contractor support. 

Other Related Expenses 
• Supports DOE Working Capital Fund, DOE COE expenses,

and LGP federal staff training. 

Other Related Expenses 
• Continuation of FY 2014 activities.

Other Related Expenses 
• No changes.
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Advanced Technology Vehicles Manufacturing Loan Program 
Performance Measures 

In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 

FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

Battery production capacity of 100,000 lithium-ion EV batteries (2,400,000 kWh) established. 

Target ≥ 100,000 Batteries ≥ 100,000 Batteries ≥ 100,000 Batteries 

Result 100,000 Batteries 

Endpoint Target Assist in the development of advanced battery manufacturing capacity to support 100,000 electric vehicles each year, by 2015. 

Performance Goal 
(Measure) 

Reduction in petroleum usage (in millions of gallons of fuel per year) achieved through the use of advanced technology vehicles 
manufactured (at least in part) with funding provided through the ATVM loan program as compared to vehicles available in the base year. 

Target 200 million gallons 250 million gallons 250 million gallons 

Result 280 million gallons 

Endpoint Target Achieve 250 million gallons per year savings by 2015. 
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Advance Technology Vehicles Man Loan Program

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Washington Headquarters
Energy Transformation Acceleration Fund

4,0006,0005,686Administrative Expenses
Total, Washington Headquarters 4,0006,0005,686

4,0006,0005,686Total, Advance Technology Vehicles Man Loan Program
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Title 17 Innovative 
Technology Loan 

Guarantee Program
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Title 17 Innovative 
Technology Loan 

Guarantee Program
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Title 17 Innovative Technology Loan Guarantee Program 
Proposed Appropriation Language 

 
Such sums as are derived from amounts received from borrowers pursuant to section 1702(b) of the Energy Policy Act of 
2005 under this heading in prior Acts, shall be collected in accordance with section 502(7) of the Congressional Budget Act 
of 1974: Provided, That, for necessary administrative expenses to carry out this Loan Guarantee program, [$42,000,000] 
$42,000,000 is appropriated, to remain available until September 30, [2015] 2016: Provided further, That [$22,000,000] 
$35,000,000 of the fees collected pursuant to section 1702(h) of the Energy Policy Act of 2005 shall be credited as offsetting 
collections to this account to cover administrative expenses and shall remain available until expended, so as to result in a 
final fiscal year [2014] 2015 appropriation from the general fund estimated at not more than [$20,000,000] $7,000,000: 
Provided further, That fees collected under section 1702(h) in excess of the amount appropriated for administrative 
expenses shall not be available until appropriated[: Provided further, That the Department of Energy shall not subordinate 
any loan obligation to other financing in violation of section 1702 of the Energy Policy Act of 2005 (42 U.S.C. 16512) or 
subordinate any Guaranteed Obligation to any loan or other debt obligations in violation of section 609.10 of title 10, Code 
of Federal Regulations].  
 

Explanation of Changes 
 

$42,000,000 is requested for administrative expenses in FY 2015.  These administrative expenses are expected to be offset 
by an estimated $35,000,000 in collections from borrowers for a net appropriation of $7,000,000.  This represents no 
change in gross funding and a decrease in net authority of $13,000,000 from the FY 2014 enacted budget. 
 
Public Law Authorizations 
P.L. 109-58, Energy Policy Act of 2005 
P.L. 110-5, Revised Continuing Appropriations Resolution, 2007 
P.L. 110-161, Consolidated Appropriations Act, 2008 
P.L. 111-5, American Recovery and Reinvestment Act of 2009 
P.L. 111-8, Omnibus Appropriations Act, 2009 
P.L. 112-10, Department of Defense and Full-Year Continuing Appropriations Act, 2011 
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Title 17 Innovative Technology Loan Guarantee Program 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

$0 $20,000 -$6,000 $7,000 
 

 
Overview 
The Loan Guarantee Program (LGP), as authorized under Title XVII of the Energy Policy Act of 2005 and executed by the 
Department of Energy’s (DOE) Loan Programs Office (LPO), encourages early commercial use of new or significantly 
improved technologies in energy projects.  Projects supported by DOE loan guarantees must avoid, reduce, or sequester air 
pollutants or anthropogenic emissions of greenhouse gases; employ new or significantly improved technologies compared 
to commercial technologies in service in the United States at the time the guarantee is issued; and offer a reasonable 
prospect of repayment of the principal and interest on the guaranteed obligation. 
 
Section 1703 of the Act authorizes DOE to provide loan guarantees for innovative energy projects in categories including 
renewable energy systems, advanced nuclear facilities, coal gasification, carbon sequestration, energy efficiency, and 
various other types of projects.  Section 406 of the American Recovery and Reinvestment Act of 2009, Pub. L. No. 111-5 
(Recovery Act) amended the Loan Guarantee Program’s authorizing legislation, by establishing Section 1705 as a temporary 
program for the rapid deployment of renewable energy and electric power transmission projects, as well as leading edge 
biofuels projects.  The authority to enter into new loan guarantees under Section 1705 expired on September 30, 2011, but 
LPO continues to administer and monitor these loan guarantees. 
 
Highlights and Major Changes in the FY 2015 Budget Request 
The LGP has closed over $16 billion in loan guarantees and issued over $10 billion in conditional commitments.  As part of 
the President’s Climate Action Plan, LGP issued the Advanced Fossil Energy Projects Solicitation in FY 2014.  Over the course 
of FY 2015 and 2016, LGP will review applications under the new solicitation and work to obligate the remaining $8 billion in loan 
guarantee authority to support advanced fossil energy technologies that reduce greenhouse gas emissions.  In addition, to 
support the Climate Action Plan’s objective to support the deployment of all-of-the-above energy resources, LGP plans to 
issue new solicitations making available loan guarantee authority for innovative nuclear, renewable, and energy efficient 
end-use technologies. 
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Title 17 Innovative Technology Loan Guarantee Program 
Funding by Congressional Control ($K) 

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Adjustments1 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Title 17 Innovative Technology Loan Guarantee Program       
Administrative Operations 36,088 42,000 0 42,000 42,000 0 
Offsetting Receipts -36,088 -22,000 -26,000 -48,000 -35,000 +13,000 

Total, Title 17 Innovative Technology Loan Guarantee Program 0 20,000 -26,000 -6,000 7,000 +13,000 
Federal FTEs 78 93 0 93 100 +7 

 
 

  
 

1  Change in Offsetting Receipts reflects updated fee collection forecast due to recent loan closings, as well as anticipated collections from applicants under new Advanced Fossil Solicitation. 

Page 700



Administrative Operations 
Funding ($K)  

 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Administrative Operations      
Salary & Benefits 13,088 13,000 13,000 15,250 +2,250 
Travel 500 500 500 500 0 
Support Services 18,400 24,500 24,500 21,850 -2,650 
Other Related Expenses 4,100 4,000 4,000 4,400 +400 

Total, Administrative Operations 36,088 42,000 42,000 42,000 0 
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Administrative Operations 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Administrative Operations 
Salaries and Benefits 
• Provide salaries and benefits to 93 full time

equivalent employees to administer the following 
functions to the office: Director, Legal, Loan 
Origination, Management Operations, NEPA 
Compliance, Portfolio Management, Risk 
Management, and Technical and Project 
Management. 

Salaries and Benefits 
• Provide salaries and benefits to 100 full time

equivalent employees to administer the following 
functions to the office: Director, Legal, Loan 
Origination, Management Operations, NEPA 
Compliance, Portfolio Management, Risk 
Management, and Technical and Project 
Management. 

Salaries and Benefits 
• Additional federal staff hiring to fill current

vacancies and reduce reliance on contractors. 

Travel 
• Supports the travel of staff members for site visits,

training, and attending meetings and conferences. 

Travel 
• Continuation of FY 2014 activities.

Travel 
• No changes.

Support Services 
• Funds outside expertise in finance, legal,

engineering, technology, credit analysis, and market 
assessments. 

Support Services 
• Continuation of FY 2014 activities. The decrease in

funding is due to the reduced need for contractor 
support of underwriting and loan monitoring 
activities. 

Support Services 
• Hiring of additional federal staff reduces need

for contractor support. 

Other Related Expenses 
• Supports DOE Working Capital Fund, DOE COE

expenses, and LGP federal staff training. 

Other Related Expenses 
• Continuation of FY 2014 activities.  The increase is

due to additional spending on Working Capital Fund, 
DOE COE, and training as more federal staff is hired 
over time. 

Other Related Expenses 
• Hiring of additional federal staff requires

increased spending on office space, Enterprise 
IT services, and training. 
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Title 17 Innovative Technology Loan Guarantee Program 
Performance Measures 

In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 

FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure) 

CO2 Reductions of Projects Receiving Loan Guarantees - Estimated annual CO2 emissions reductions of projects receiving loan guarantees 
that have achieved commercial operations compared to "business as usual" energy generation 

Target ≥ 5,000,000 mt CO2 ≥ 5,000,000 mt CO2 ≥ 5,750,000mt CO2 

Result 3,150,000 mt CO2 

Endpoint Target Achieve 5,750,000 mt of avoided CO2 emissions per year by the end of FY 2015. 

Performance Goal 
(Measure) 

Generation Capacity of Projects Receiving Loan Guarantees - Annual generation capacity from projects receiving DOE loan guarantees that 
have achieved commercial operations 

Target ≥ 2.8 GW ≥ 3.8 GW ≥ 4.0GW 

Result 1.9 GW 

Endpoint Target Achieve 4.0 GW of annual electricity generation capacity by FY 2015. 
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Innovative Tech Loan Guarantee Prog

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site 

Department Of Energy

Washington Headquarters
Administrative Operations

42,00042,00036,088Administrative Operations
Total, Washington Headquarters 42,00042,00036,088

42,00042,00036,088Total, Innovative Tech Loan Guarantee Prog
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Office of Indian 
Energy Policy 
and Programs
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Office of Indian Energy Policy and Programs 
Proposed Appropriation Language 

For necessary expenses for Indian energy activities in carrying out the purposes of the Department of Energy Organization 
Act (42 U.S.C. 7101 et seq.), $16,000,000, to remain available until expended; Provided, That $2,510,000 shall be available 
until September 30, 2016 for program direction.  

Explanation of Changes 

Appropriation language proposed for the new Office of Indian Energy Policy and Programs. 

Public Law Authorizations 
Public Law 109–58, “Energy Policy Act of 2005,” Title V 
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Office of Indian Energy Policy and Programs 
($K) 

 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

0 0 0 16,000 
 

Overview 

The Office of Indian Energy Policy and Programs (IE) directs, fosters, coordinates, and implements energy planning, 
education, management, and competitive grant programs to assist Tribes with clean energy development and 
infrastructure, capacity building, energy costs, and electrification of Indian lands and homes. IE coordinates programmatic 
activities across DOE related to the development of clean energy resources on Indian lands and works with other 
Government agencies and Indian Tribes and organizations to promote Indian energy policies and initiatives. IE performs 
these functions consistent with the federal government's trust responsibility, Tribal self-determination policy, and 
government-to-government relationship with Indian Tribes. 
 
IE accomplishes its mission through technical assistance, education, and capacity building; research and analysis; and 
financial assistance to Indian Tribes, Alaska Native Tribes and corporations, and Tribal energy resource development 
organizations.  Technical assistance entails utilizing subject matter experts to assist Tribes with deploying clean energy 
projects, as well as high-level technical support for energy planning, project development, transmission interconnection, 
and utility formation.  Research and analysis involves surveying energy needs of Tribal lands, including available 
infrastructure support and natural resources, and developing subsequent strategies for electrification and energy 
deployment.  Financial assistance via grant opportunities to Tribes supports the deployment of energy generation and 
energy efficiency projects, reducing the cost/use of energy on Indian lands. 
 
Funding and assistance to Tribes complies with statutory requirements for IE, as specified in Title V of the Energy Policy Act 
of 2005 (P.L. 109-58), to address energy generation, infrastructure development, clean energy deployment, transmission, 
and electrification needs in Indian Country. 
 
Highlights and Major Changes in the FY 2015 Budget Request  
In FYs 2013-2014, coordinated management between the Departmental Administration’s (DA’s) Office of Indian Energy 
Policy and Programs and the Office of Energy Efficiency and Renewable Energy’s (EERE’s) Tribal Energy Program has helped 
streamline activities and facilitate the consolidation of program activities proposed in FY 2015 under a new, separate 
appropriation in Energy Programs.  By creating a single, stand-alone Office of Indian Energy Policy and Programs (IE), DOE is 
able to respond more effectively and efficiently to the energy needs of Tribal governments and entities.   

In FY 2015, $16 million is requested to fund the new Office of Indian Energy Policy and Programs.  The funding request 
includes $2,510 to support 7 FTEs and other program direction costs; and $13,490 to provide for technical assistance and 
competitive grant programs which support clean energy development, energy efficiency improvements, electrification 
projects, and other greenhouse gas emission mitigation technologies for Indian Tribes.  The Office will maintain one FTE in 
Golden, Colorado to manage the grant program.  In addition, one FTE will be stationed in Alaska to work more directly with 
the 300+ federally recognized tribes and Alaska Native villages and corporations.  The Alaska program manager will operate 
out of the Denali Commission, an independent federal agency, to further promote inter-agency cooperation on Alaska 
Native village energy issues. 
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Office of Indian Energy Policy and Programs 
Funding by Congressional Control ($K) 

 

 
FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Adjustment 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 Enacted 

Program Direction — — — — 2,510 +2,510 
Tribal Energy Program — — — — 13,490 +13,490 
Total, Office of Indian Energy Policy and Programs — — — — 16,000 +16,000 
Federal FTEs — — — — 7 +7 
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Budget Structure Changes 
 
In FY 2015, the Office of Indian Energy Policy and Programs is moving out of the Departmental Administration (DA) account and being established as a new stand-alone 
office, with a separate appropriation under Energy Programs. The Office of Energy Efficiency and Renewable Energy’s Tribal Energy Program and the DA’s Office of 
Indian Energy Policy and Programs are being consolidated under the new IE appropriation to streamline management of DOE’s Tribal programs.  
 

Comparability Matrix ($K) 
FY 2015 Proposed Budget Structure 

 Office of Indian Energy Policy & Programs 
Total 

FY 2014 Enacted Budget Structure Program Direction Tribal Energy Program 

Departmental Administration    
Office of Indian Energy Policy & Programs 2,510 — 2,510 

Energy Efficiency & Renewable Energy    
Tribal Energy Program — 13,490 13,490 

Total, Office of Indian Energy Policy & Programs 2,510 13,490 16,000 
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Office of Indian Energy Policy and Programs 
Funding ($K) 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Office of Indian Energy Policy and Programs 
Program Direction — — — 2,510 +2,510 
Tribal Energy Program — — — 13,490 +13,490 

Total, Office of Indian Energy Policy and Programs — — — 16,000 +16,000 

Comparable Funding1 ($K) 

FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

Energy Efficiency and Renewable Energy 
Tribal Energy Program 9,421 6,996 6,996 — -6,996 

Departmental Administration 
Program Direction 1,928 2,506 2,506 — -2,506 

Office of Indian Energy Policy and Programs 
Program Direction — — — 2,510 +2,510 
Tribal Energy Program — — — 13,490 +13,490 

Total, Office of Indian Energy Policy and Programs 11,349 9,502 9,502 16,000 +6,498 

1 In FY 2015, EERE’s Tribal Energy Program and DA’s Office of Indian Energy Policy and Programs were consolidated into the new Office of Indian Energy Policy and 
Programs (IE), under a separate appropriation. 
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Program Direction 
 
Overview 
Program Direction provides for Headquarters and field employees responsible for administrative support, including 
program management and guidance, contract administration, and budget formulation and execution of IE’s programs and 
activities. 
 
Headquarters staff is responsible for providing overall guidance and direction for DOE program offices on Tribal energy 
activities and initiatives necessary to achieve IE’s program objectives.  Headquarters staff also provides day-to-day 
management of national technical assistance, educational activities, and capacity building programs.  Anchorage staff 
performs management functions of IE technical assistance, capacity building, and education programs for Alaska Native 
villages, Tribes, and corporations. Golden staff performs grant management functions for IE financial assistance programs. 
 
Highlights of the FY 2015 Budget Request  
Consolidation of program staff from the former DA Office of Indian Energy Policy and Programs (5 FTEs) and the former 
EERE Tribal Energy Program (2 FTEs), resulting in a staffing level of 7 FTEs to administer and manage IE’s Tribal Energy 
Program activities.  The Office will maintain one FTE in Golden, Colorado to continue to administer financial assistance 
programs and related grantee project support requirements.  The Alaska program manager will work closely with the 
federally recognized tribes, Alaska Native villages and corporations, and coordinate inter-agency cooperative efforts to 
address energy issues in Alaska Native villages.
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Program Direction 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 Enacted 

Program Direction Summary 
Washington Headquarters      

Salaries and Benefits — — — 1,210 +1,210 
Travel — — — 50 +50 
Support Services — — — 390 +390 
Other Related Expenses — — — 315 +315 

Total, Washington Headquarters — — — 1,965 +1,965 
      
Golden Field Office      

Salaries and Benefits — — — 200 +200 
Travel — — — — — 
Support Services — — — 300 +300 
Other Related Expenses — — — 45 +45 

Total, Golden Field Office — — — 545 +545 
      
Program Direction      

Salaries and Benefits — — — 1,410 +1,410 
Travel — — — 50 +50 
Support Services — — — 690 +690 
Other Related Expenses — — — 360 +360 

Total, Program Direction — — — 2,510 +2,510 
Federal FTEs — — — 7 +7 

Support Services and Other Related Expenses 
Support Services      

Management Support      
Administrative Support Contract — — — 85 +85 
Grant Program Management — — — 300 +300 
Technical Assistance Program Management — — — 210 +210 
Indian Country Working Group — — — 95 +95 

Total, Management Support — — — 690 +690 
Total, Support Services — — — 690 +690 

Other Related Expenses      
DOECOE — — — 120 +120 
WCF — — — 205 +205 
Other Services — — — 35 +35 

Total, Other Related Expenses — — — 360 +360 
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Program Direction 

Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Salaries and Benefits    
No funding in FY 2014. 
 
 

Funding supports 7 full-time equivalents (FTEs) who perform 
program management functions, implement program activities, 
perform budget execution and procurement functions, and 
monitor over 200 grantee and contractor activities. Includes 
funding for 1 FTE deployed in Anchorage, Alaska, to manage 
technical assistance activities with Alaska Native villages and 
coordinate with other Federal agencies.  

Increase of $1,410 provides funding  for 7 FTEs.  

Travel   
No funding in  FY 2014. 
 
 

Funding provides for necessary program management at field 
locations.  

Increase of $50 supports travel requirements for 
Headquarters and field staff conducting 
management and oversight of grant and 
technical assistance programs.  

Support Services    
No funding in FY 2014.  Funding provides for administrative support for TEP technical 

assistance and grant management activities. Support services at 
the the Golden Field Site Office ($300) includes funding to a 
contractor for grant program support. 

Increase of $690 supports administrative and 
management activities for technical assistance 
and grant programs.  

Other Related Expenses    
No funding in FY 2014. 
 
 

Funding provides for computer hardware and software services, 
Working Capital Fund (WCF) contributions, necessary office 
supplies, and other miscellaneous expenses.  

Increase of $360 supports costs associated with 
WCF and information technology expenses.  
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Tribal Energy Program 
 
Overview 
During FYs 2013-2014, EERE’s Tribal Energy Program (TEP) and DA’s Office of Indian Energy Policy and Programs (IE) worked 
collaboratively with a high level of coordination and cooperation on Indian policy, technical assistance, and financial 
assistance to Tribes.  In FY 2015, the newly consolidated Tribal Energy Program in IE will play a significant role in building 
partnerships with the 566 federally recognized Tribal governments and other federal agencies in order to address 
residential, commercial and industrial energy and environmental priorities.  Financial and technical assistance to Tribes is 
critical and valuable in advancing sustainable energy development and deployment on Tribal lands.  The current DOE 
strategic goal to increase installed clean energy capacity by 25 MWe in Indian Country represents a 15% increase over 
current estimated installed capacity. 
 
The new IE will provide a combination of financial, technical, and training resources to Tribes.  Program activities will 
support specific goals and objectives at DOE, including reduced energy use and increased clean energy generation capacity 
on Tribal lands. Additionally, the Office will address Tribal government priorities for energy sufficiency and associated 
economic development in Indian Country.  
 
The consolidated technical assistance activities will include the Strategic Technical Assistance Response Teams (START) 
program, tribal community energy planning, late-stage project development assistance, and transmission and electrification 
feasibility assessments. Other activities will address Tribal leader and Tribal staff training, an internship program, and 
education efforts to build capacity that supports Tribal self-determination, self-sufficiency and energy security.   
 
The consolidated grant program activities will provide funds for clean energy development and deployment; energy 
efficiency improvements; greenhouse gas emission mitigation technologies; and other projects to address electrification 
needs in Indian lands, in accordance with Title V of the Energy Policy Act of 2005 (P.L. 109-58).  
 
Alaska programs, designed for addressing the key energy issues in remote Alaska Native villages, will focus on education, 
capacity building, and technical assistance at the community and regional level.  The Alaska START program, project 
development and finance education, micro-grid integration support, and renewable energy technical analysis support are 
the hallmark of our efforts to reduce energy costs and increase the adoption of renewable energy and energy efficiency 
efforts in remote Alaska Native villages.  IE has stationed one FTE, housed in the Denali Commission, to manage and 
implement our Alaska program, work with federally recognized tribes and native villages and corporations, and coordinate 
and collaborate with other federal and state agencies to achieve our program goals. 
 
Highlights of the FY 2015 Budget Request  
In FY 2015, support is requested at DOE for the Tribal Energy Program ($13,490), which includes expanded technical 
assistance activities (+$2,500) and grant program activities (+$10,990).  Financial assistance to Tribes is designed to help 
Indian Tribes overcome financial barriers to deploying small to medium-scale renewable energy generation projects (used 
for heat and electric power), as well as energy efficiency projects that result in reduced energy costs, stabilized energy 
costs, and more efficient use of energy.   
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Tribal Energy Program 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs 
FY 2014 
Enacted 

 
Tribal Energy Program      

Technical Assistance — — — 2,500 +2,500 
Tribal Energy Grant Program — — — 10,990 +10,990 

Total, Tribal Energy Program — — — 13,490 +13,490 
      
 

 
  

Page 720



Tribal Energy Program 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs FY 2014 Enacted 

Technical Assistance   
No activity in FY 2014 Enacted. 
 
Funding for this activity at DOE ($2,000) 
supports technical assistance activities, as 
outlined in the 2014 Budget request for 
the Office of Energy Efficiency and 
Renewable Energy (EERE). 

Funding for technical assistance programs includes training, 
education, and capacity building efforts that assist with the 
dissemination of information to Indian Country through on-line 
training, regional/national workshops, webinars, and printed 
guides and materials.  
 
In addition, technical assistance is provided to Tribes through the 
Strategic Technical Assistance Response Teams (START) program, 
which provides subject matter experts to assist Tribes with 
deploying clean energy projects.  Other technical assistance efforts 
include high-level support for energy planning, project 
development, transmission interconnection, and utility formation.   
 
Additionally, funding will support the IE Alaska program focused 
on education, capacity building, and technical assistance, including 
Alaska START program, project development and finance 
education, micro-grid integration support, and renewable energy 
technical analysis support. 
 
Lastly, internships at DOE National Laboratories and field sites are 
provided to Native American graduate students interested in 
careers in the energy sector. 

Tribal technical assistance activities consolidated at 
DOE in FY 2015 under the new IE appropriation.  
 
Technical assistance request level of $2,500 
includes: 
• EERE’s TEP technical assistance activities 

consolidation under IE (+$2,000); and 
• Additional resources to support deployment of 

clean energy projects, as well as Alaska START 
activities (+$500). 

Tribal Energy Grant Program    
No activity in FY 2014 Enacted. 
 
Funding for this activity at DOE ($4,996) 
supports Tribal grant activities, as outlined 
in the 2014 Budget request for EERE. 

Funding for Tribal Energy Grant Program provides financial 
assistance to Tribes to assist with electrification projects on Indian 
lands, including deployment of clean, sustainable energy systems.  
 
In FY 2015, EERE’s Tribal Energy Program function and activities 
are being consolidated into the new Office of Indian Energy Policy 
and Programs.  

Tribal grant programs consolidated at DOE in FY 
2015 under the new IE appropriation.   
 
Tribal Energy Grant Program request level of 
$10,990 includes activities to address the need for 
clean energy deployment and electrification of 
Indian lands and homes, in accordance with the 
Energy Policy Act of 2005 (P.L. 109-58, Title V). 
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Indian Energy Policy and Programs

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Bonneville Power Administration
Indian Energy Policy and Programs

10000Technical Assistance
Total, Bonneville Power Administration 10000

Golden Field Office
Indian Energy Policy and Programs

54500Program Direction

Total, Golden Field Office 54500

National Renewable Energy Laboratory
Indian Energy Policy and Programs

90000Technical Assistance

Total, National Renewable Energy Laboratory 90000

Sandia National Laboratories
Indian Energy Policy and Programs

50000Technical Assistance
Total, Sandia National Laboratories 50000

Washington Headquarters
Indian Energy Policy and Programs

1,96500Program Direction
90000Technical Assistance

10,99000Tribal Energy Program
0 0Total, Indian Energy Policy and Programs 13,855

Total, Washington Headquarters 13,85500

Western Area Power Administration
Indian Energy Policy and Programs

10000Technical Assistance
Total, Western Area Power Administration 10000

16,00000Total, Indian Energy Policy and Programs
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Energy Information Administration 
Proposed Appropriation Language 

 
For necessary expenses in carrying out the activities of the Energy Information Administration, [$117,000,000] 
$122,500,000, to remain available until expended.  
 

Explanation of Change 
No changes. 
 
 
Public Law (P.L.) Authorizations  
P.L. 83-703, Atomic Energy Act (1954) 
P.L. 93-275, 15 U.S.C. 761, Federal Energy Administration Act (1974) 
P.L. 93-319, Energy Supply and Environmental Coordination Act (1974) 
P.L. 94-163, Energy Policy and Conservation Act (1975) 
P.L. 94-385, 15 U.S.C. 790, Energy Conservation and Production Act (1976) 
P.L. 95-91, 42 U.S.C. 7135, Department of Energy Organization Act, 1977 
P.L. 95-621, Natural Gas Policy Act (1978) 
P.L. 95-620, 42 U.S.C. 8301, Powerplant and Industrial Fuel Use Act (1978) 
P.L. 96-294, Energy Security Act (1980) 
P.L. 97-229, 42 U.S.C. 6245, Energy Emergency Preparedness Act (1982) 
P.L. 99-58, National Coal Imports Reporting Act (1985) 
P.L. 99-58, 42 U.S.C. 6201, Energy Policy and Conservation Act Amendments of 1985  
P.L. 100-42, 42 U.S.C. 8312, Powerplant and Industrial Fuel Use Act Amendments of 1987  
P.L. 102-486, 42 U.S.C. 13385, Energy Policy Act (1992) 
P.L. 107-347, Title V of E-Government Act of 2002, Confidential Information Protection and Statistical Efficiency Act of 2002 
P.L. 109-58, 42 U.S.C. 15801, Energy Policy Act of 2005 
P.L. 110-140, Energy Independence and Security Act (2007) 
P.L. 112-81, National Defense Authorization Act for Fiscal Year 2012 
P.L. 112-158, Iran Threat Reduction and Syria Human Rights Act of 2012 
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Energy Information Administration 
 

($K) 
FY 2013 Current FY 2014 Enacted FY 2014 Current FY 2015 Request 

99,508 116,999 116,999 122,500 
 

Overview 
The U.S. Energy Information Administration (EIA) is the statistical and analytical agency within the U.S. Department of 
Energy.  EIA collects, analyzes, and disseminates independent and impartial energy information to promote sound 
policymaking, efficient markets, and public understanding of energy and its interaction with the economy and the 
environment.  EIA is the Nation’s premier source of energy information and, by law, its data, analyses, and forecasts are 
independent of approval by any other officer or employee of the U.S. Government.  
 
EIA conducts a wide range of data collection, 
analysis, forecasting, and dissemination 
activities to ensure that its customers, including 
Congress, Federal and State Government, the 
private sector, the broader public, and the 
media, have ready access to timely, reliable, and 
relevant energy information (see Figure 1). 
 
This information is essential to inform a wide 
range of energy-related decisions, including 
utilization strategies; availability of energy 
sources; business and personal investment 
decisions; and policy development.  As the 
energy industry becomes increasingly more 
complex and interrelated, EIA must evolve its 
program to present a comprehensive picture of 
the energy marketplace to an expanding 
customer base. 
 
Highlights and Major Changes in the FY 2015 
Budget Request 
The increase in EIA’s appropriation will enable 
the agency to bolster its program in several key 
areas. Specifically, EIA will: 
• Begin preparations for the next Residential 

Energy Consumption Survey, including 
implementation of operational and methodological recommendations from a National Academies of Sciences study as 
well as expansion of the survey to collect data on wood energy consumption. 

• Continue to implement efficiencies across the agency's data management infrastructure by modernizing the underlying 
systems and processes.  

• Improve its capability to collect and analyze data related to planned and unplanned refinery outages, including 
estimated gasoline and diesel fuel production losses.   

 
EIA’s FY 2015 request would enable it to continue these efforts and would also allow it to expand its data and analytical 
program in the following vital areas (totals include Salary & Benefits for 5 FTEs): 
 
• Crowd-source Consumption Data ($2.4 million):  EIA will develop an interface that enables groups with common 

interests to crowd-source, or pool information to determine the actual effectiveness of specific building efficiency 
technologies, practices, and characteristics in reducing energy use while maintaining energy services. Leveraging its 
demonstrated ability to protect confidential data from individual participants, EIA would aggregate data made available 
to it to form statistically relevant inferences on the performance of technologies and practices applied in specific 
building types and regions (e.g., skyscrapers in Manhattan). The mechanism would complement EIA’s current energy 
consumption program, which provides valuable information for benchmarking efficiency trends by building type, 

Media 
2% Government 

6% 

Education 
6% 

Private 
Citizen 

11% 

Finance/ 
Consulting 

18% Energy 
Sector 
23% 

Business/ 
Industry 

34% 

Figure 1: EIA Customers 

Source: 2013 EIA Customer Satisfaction Survey 
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location, and other key metrics, but is too infrequent and too broad in scope to support targeted state and local efforts 
to measure and jump-start efficiency improvements. The actual estimates of energy bill impacts relevant to specific 
categories of buildings in certain locations can prove extremely valuable to all levels of government and the private 
sector to promote energy efficiency. 

 
• Build Mid-term Analysis Capability with Greater International Focus ($1.5 million):  EIA’s current product slate provides 

a depth of coverage concerning near- and long-term energy markets, but leaves a gap in identifying midterm 
infrastructure and logistical issues of vital importance to policy makers and market participants. EIA will address this 
gap while also enabling a better understanding of domestic energy markets within the broader context of the world 
energy system, including the global markets for liquefied natural gas, crude oil, and refined products. As part of this 
effort, EIA will significantly improve both the quality and presentation of its international statistics and analysis 
products.  

 
• Expand Domestic Energy Coverage and Improve State-level Data Accessibility ($1.6 million):  EIA will improve its 

capability to track and report on rapidly-changing domestic market dynamics by developing more granular breakouts of 
petroleum product data to enable better state and regional analysis. EIA will continue its expanded collection of 
operator-level data on oil and gas production, and will further its collaboration with member states of the Ground 
Water Protection Council to make EIA a repository for well-level data from states and host key databases, possibly 
including the FracFocus registry. EIA will collect near real-time electricity load and flow data for daily dissemination, 
directly benefiting DOE’s view into the system’s response to disruptions, unusual weather, and other stresses, while at 
the same time providing market information needed to assess potential investments in storage, load management, and 
distributed generation technologies with the potential to improve system operations and lowering cost and emissions.  
EIA will also improve information accessibility for state and other customers through expanded mapping, data 
visualizations, and energy disruption response information.  

 
Summary of Programs 
EIA Programs include Energy Data, Energy Analysis, Communications, and Resource Management, all of which are described 
below. 
 
Energy Data Program 
EIA’s comprehensive energy data program conducts surveys of energy suppliers and consumers and then processes and 
integrates survey responses to produce a full range of publicly available data and reports spanning the energy landscape.  
EIA strives to make high-quality data available in formats and structures that serve the analytical needs of its customers. 
The energy data program also provides the basis for EIA’s energy analysis and forecasting activities, including key inputs for 
its short- and long-term energy models.   
 
Energy Supply Surveys  
The energy supply survey program represents EIA’s data foundation and largest operational area, publishing more than 300 
reports a year across 20 weekly, monthly, quarterly, and annual product lines. The program collects comprehensive data 
that collectively illustrate the complex flows of energy production, distribution, and end-uses across sectors, including oil 
and gas, coal, refined products, nuclear power, renewables, biofuels, and electric power. The energy supply survey program 
employs a broad range of statistical expertise in support of its data collection efforts, including sampling, imputation, 
estimation, and aggregation activities; survey frames maintenance; quality assurance; and periodic development of new 
survey instruments. Producers, consumers, investors, traders, and analysts use a wealth of EIA energy statistics in their day-
to-day activities in the global energy marketplace. For example, the Weekly Petroleum Status Report (WPSR) and the 
Weekly Natural Gas Storage Report (WNGSR) typically spur price formation activity to balance markets.  
 

Energy Consumption and Efficiency Surveys 
EIA collects and publishes definitive, national end-use consumption data for commercial buildings, residential buildings, and 
manufacturing through the use of three complex, large-scale, multi-year surveys.  The Commercial Buildings Energy 
Consumption Survey (CBECS) provides the only statistically reliable source of information on energy consumption, 
expenditures, and end uses in U.S. commercial buildings. The Residential Energy Consumption Survey (RECS) collects 
information from a nationally representative sample of housing units, including data on energy characteristics of homes, 
usage patterns, and household demographics. Linked with production and employment data from Census Bureau economic 
surveys, the Manufacturing Energy Consumption Survey (MECS) provides information on energy throughput and economic 
and operational characteristics of U.S. manufacturers. These surveys are critical to understanding energy use, and are the 
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basis for benchmarking and performance measurement for energy efficiency programs, including the Energy Star and 
Leadership in Energy and Environmental Design (LEED) certification programs – as well as state-level initiatives.   

 
Integrate Data 
EIA integrates data from its multiple collection processes to develop comprehensive national and state-level data sets. 
These data help inform national and state energy-related decision-making, and they provide vital information for market 
participants at all levels. The State Energy Data System (SEDS) is the online platform for EIA’s state energy statistics. SEDS 
provides historical time series of energy production, consumption, prices, and expenditures by state that are defined as 
consistently as possible over time and across sectors for analysis and forecasting purposes. As part of its efforts to produce 
more timely and relevant data, EIA discontinued the production of the Annual Energy Review in FY 2013, converting over 70 
of that publication’s data tables into an enhanced online Monthly Energy Review. 
 
Energy Analysis Program 
EIA conducts a robust energy analysis program to bring meaning and context to a rapidly-evolving energy marketplace. In 
addition to providing timely, relevant analyses covering a range of energy topics, EIA develops and maintains the models 
that underpin its flagship forecasts, including the Annual Energy Outlook (AEO), International Energy Outlook (IEO), and 
Short-Term Energy Outlook (STEO). EIA also prepares independent reports and analyses for Congress and the Executive 
Branch in response to emerging trends and issues, and provides a range of informational products for its stakeholders. 
 
Energy Modeling and Analysis 
EIA conducts a wide range of modeling and analysis activities covering each energy sector to produce the AEO, IEO, STEO, 
international energy products, recurring reports such as Today in Energy and This Week in Petroleum, and other special 
topical reports. The agency routinely strives to improve the capabilities of its forecasting models while also developing new 
analytic products to better understand energy markets.  
 

Domestic – EIA’s efforts in this area include analysis of the growth of crude oil and shale gas production in the U.S. along 
with import and export trends; evaluation of the impacts of RECS and CBECS data on utility and state-level energy efficiency 
programs; and ongoing historical and forward-looking analyses of electricity, water, coal resources, industrial sectors, and 
renewable fuels in relation to government policies, energy prices, technology, and other factors. 
 

International - The international program produces a body of country-level analytical products covering oil and gas 
production, imports, and exports, including mandated reports to Congress and the public on the availability and price of 
petroleum and petroleum products produced in countries other than Iran. 
 
Energy Model Development  
The National Energy Modeling System (NEMS) is the Nation’s preeminent tool for developing long-term projections of U.S. 
energy production, consumption, prices, and technologies. The models are used by EIA and other DOE program offices, 
National Laboratories, non-governmental organizations, and academic researchers for a variety of energy analyses, such as 
the impacts of proposed energy policies. FY 2015 represents the final phase in a multi-year effort to significantly upgrade 
NEMS, which was first deployed in 1992.  
 
Energy and Financial Markets 
In recent years, EIA has worked to increase public understanding of linkages between energy markets and those for other 
commodities and assets. Activities are focused on how EIA and other market data lead to price formation, resulting in 
improvements to EIA’s Market Prices and Uncertainty Report, as well as the development of web products to illustrate 
drivers of natural gas and gasoline prices.  
 
Communications 
EIA’s comprehensive communications program interfaces with diverse external customer groups and manages the public 
website (www.eia.gov), press and media relations, marketing and outreach services, and employee intranet. As energy 
education is a key part of EIA’s mission, the agency maintains a roster of energy literacy products and operates the EIA 
Information Center, the agency's primary point of contact for customer inquiries. EIA is continuously improving its 
dissemination platform by providing a more flexible foundation to incorporate evolving and expanding content and data 
services. This includes, for example, the utilization of web Application Programming Interfaces (APIs) to facilitate 
interoperability and openness; enhanced data browsers to enable more customized access to EIA data; and layered state 
energy maps that provide views of energy production, distribution, generation assets, and storm-tracking data to monitor 

Page 731

http://www.eia.gov/


potentially at-risk infrastructure. The design and customization of EIA’s website features are updated based on various 
external feedback mechanisms, including web traffic analytics and input from the annual customer satisfaction survey. 
 
Resource and Technology Management 
This program provides overall business management, analysis, and administrative support to the rest of EIA and in response 
to requests from other components of DOE.  This function also facilitates EIA’s participation in cost-effective DOE-shared 
services programs, listed under Other Related Expenses, including rent, training, telecommunications, and supplies. 
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Energy Information Administration 
Funding by Congressional Control ($K) 

 

 FY 2013 
Current 

FY 2014 
 Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs  
FY 2014 Enacted 

Energy Information Administration 99,508 116,999 116,999 122,500 +5,501 
Total, Energy Information Administration 99,508 116,999 116,999 122,500 +5,501 
Federal FTEs 346 370 370 375 +5 
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Program Direction 
Funding ($K) 

 FY 2013 
Current 

FY 2014 
Enacted 

FY 2014 
Current 

FY 2015 
Request 

FY 2015 vs.         
FY 2014 Enacted 

Program Direction Summary 
Washington Headquarters      

Salaries and Benefits 50,642 53,563 53,563  55,997 +2,434 
Travel 229 278 278 278 — 
Support Services 33,841 48,4190 48,190 51,328 +3,138 
Other Related Expenses 14,796 14,968 14,968 14,897 -71 

Total, Program Direction 99,508 116,999 116,999 122,500 +5,501 
Federal FTEs 346 370 370 375 +5 

Support Services and Other Related Expenses 
Support Services      

Technical Support   
Administrative Support Services 9 9 9 9 — 
Human Resources Support Services 3 4 4 4 — 
E-Government Support Services 1 1 1 1 — 
Scientific/Technical and IT Training 114 116 116 118 +2 
Data Center (Application Hosting/Housing) 19 19 19 19 — 
IT Management Services 5,095 5,115 5,115 5,359 +244 
Other Advisory and Assistance Services 27,580 41,889 41,889 44,763 +2,874 

Total, Technical Support 32,821 47,153 47,153 50,273  +3,120 
      
Management Support      

Program Management 1,020 1,037 1,037 1,055 +18 
Total, Management Support 1,020 1,037  1,037 1,055 +18 

Total, Support Services 33,841 48,190 48,190 51,328 +3,138 
   
Other Related Expenses   

Transportation of goods 4 — — — — 
Communications, utilities, and misc. charges 3,478 2,579 2,579 2,228 -351 
Printing and reproduction 3 4 4 4 — 
Training 343 390 390 390 — 
Working Capital Fund 8,367 9,623 9,623 9,706 +83 
Operations and Maintenance of IT systems or equipment 521 639 639 639 — 
Supplies and materials 434 343 343 348 +5 
Equipment 1,389 1,133 1,133 1,325 +192 
Grants, subsidies, and contributions 257 257 257 257 — 

Total, Other Related Expenses 14,796 14,968 14,968 14,897 -71 
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Program Direction 
Activities and Explanation of Changes 

FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

Salaries and Benefits   
Provide salaries and benefits for 370 FTEs supporting 
the following functions:  
• Administrator’s office (7 FTEs) 
• Energy data program (161 FTEs) 
• Energy analysis (122 FTEs) 
• Communications (31 FTEs) 
• Resource and technology management (49 FTEs) 

Provide salaries and benefits for 375 FTEs, supporting the 
following functions:  
• Administrator’s office (7 FTEs) 
• Energy data program (164 FTEs) 
• Energy analysis (124 FTEs) 
• Communications (31 FTEs) 
• Resource and technology management (49 FTEs) 

The increase of $2,434 supports 5 additional 
FTEs and includes a pay increase of 1%.  The 5 
FTEs would support the following new 
initiatives: crowd-sourced energy consumption 
data (+2 FTEs), domestic energy coverage (+1 
FTE), mid-term and international analysis (+2 
FTEs). 

Travel   
Provide essential travel for EIA stakeholder 
engagement—both for representing EIA in public 
forums and engaging with industry experts. Participate 
in industry and state conferences, meet with national 
and international government and energy industry 
officials, and attend training and professional 
development programs.  Maintain FY 2013 travel ceiling 
in accordance with Presidential initiative to accomplish 
a 25% reduction in travel costs. 

Maintain FY 2013 travel ceiling by prioritizing travel to 
maximize stakeholder engagement. 

No change. 

Support Services   
Energy Supply Surveys ($19,093) 
Operate core supply data collection program.  
• Modernize data collection IT and business processes, 

including the Weekly Petroleum Status Report (WPSR) 
and the Weekly Natural Gas Storage Report (WNGSR).  

• Expand natural gas production survey to include oil 
production from operators in 19 states plus the Gulf 
of Mexico and Interior lands. 

Energy Supply Surveys ($19,869) 
Operate core supply data collection program. 
• Continue IT modernization with focus on business 

processes and lower software procurement costs. 
• Continue development of oil and gas operator level 

production survey. 
• Revise the current PADD delineation to provide more state-

level information.  
• Collect and report real-time data on electricity flows. 

Energy Supply Surveys (+$776) 
Reflects new domestic data collections, offset 
by lower IT modernization costs from upfront 
investments in software and enhancing the 
weekly petroleum and natural gas reports. 

Energy Consumption and Efficiency Surveys ($10,660)   
Conduct commercial, residential, and manufacturing 
surveys on staggered four-year cycles.  
• Release initial data from the CBECS 2012 survey. 
• Begin preparations for RECS and MECS surveys.  
• Implement National Academies of Science’s 

recommendations to streamline RECS and CBECS. 

Energy Consumption and Efficiency Surveys ($12,469) 
Conduct commercial, residential, and manufacturing surveys. 
• CBECS 2012 completed and final data released. 
• Continue RECS and MECS. 
• Develop online tools to enable crowd-sourcing 

consumption data to address state and local needs. 

Energy Consumption and Efficiency Surveys 
(+$1,809)   
Reflects the new crowd-sourcing data project. 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

Integrate Data ($1,083)    
Maintain online platform for State Energy Data and 
expand Monthly Energy Review tables. Supports the 
Secretarial initiative to better leverage DOE support of 
states’ energy programs. 

Integrate Data ($1,083)   
Maintain online platform for State Energy Data and expand 
Monthly Energy Review tables.  

Integrate Data 
No change. 

Energy Modeling and Analysis ($4,562) 
Continue core forecasting and analysis work leading to 
the AEO, IEO, STEO and other reports.  
• Maintain and operate NEMS; utilize model for 

international natural gas forecasting. 
• Assess international liquid fuel and gas markets. 
• Update and operate the Regional Short-Term Energy 

Model. 
• Study building consumption and state policy drivers. 
• Assess refinery outages as they affect product 

supplied. 

Energy Modeling and Analysis ($6,209)   
Continue core forecasting and analysis work leading to the 
AEO, IEO and other reports, and enhance mid-term and 
international capabilities.  
• Develop tools and capabilities for mid-term energy analysis 

of production, trade, and demand.  
• Study building consumption and state policy drivers. 
• Develop industrial technology dashboard by sector. 
• Investigate and update estimates of coal resources. 
• Enhance analysis of international shale oil and gas 

resources and market impacts of U.S. LNG exports. 
• Model international transportation demand. 
• Model global hydrocarbon supply.  

Energy Modeling and Analysis (+$1,647)   
Reflects developing mid-term analysis 
capabilities and enhancing international energy 
analysis. 

Energy Model Development ($1,867)   
Continue multi-year project to upgrade NEMS modeling 
capabilities: 
• Data for liquid fuels module. 
• Regional transportation module. 
• Residential energy consumption. 
• Producer and consumer representation. 
• Enhanced oil recovery treatment. 
• Technology-specific industrial module. 
• Land and water effort for biofuels analysis. 

Energy Model Development ($1,219)   
Complete final phase of NEMS upgrades.  

Energy Model Development (-$648) 
Reflects completion of the multi-year NEMS 
upgrades. 

Energy and Financial Markets ($1,497)   
Continue multi-year project to study role of financial 
markets in energy price formulation:  
• Analyze features of energy commodities. 
• Produce investment flows in oil and gas markets. 
• Study inventory behavior and forward curve 

relationships. 

Energy and Financial Markets ($1,497)   
Continue multi-year project to study role of financial markets 
in energy price formation:  
• Develop web products on drivers of natural gas and 

gasoline prices. 
• Prepare studies on energy price formation and 

commodities to improve forecasting uncertainty. 

Energy and Financial Markets  
No change. Maintains the scope of the energy 
and financial markets activity.  

Energy Information Dissemination and Communications 
($2,605)   
Maintain communication activities and invest in flexible 

 Energy Information Dissemination and Communications 
($2,741)   
Maintain communication activities and invest in flexible web 

Energy Information Dissemination and 
Communications (+$136)   
Improves State-level data accessibility and 
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FY 2014 Enacted FY 2015 Request Explanation of Changes 
FY 2015 vs. FY 2014 Enacted 

web platforms to enhance data delivery.  
• Use web Application Programming Interfaces (APIs), 

taxonomy, and metadata.  
• Expand use of live streaming data and information 

updates, multimedia and social media content, and 
interactive, online tools such as dynamic mapping, 
animation, and data visualization. 

platforms to enhance data delivery.  
• Build out state mapping and informational portals to 

include well-level data and interactive tools to query and 
engage with EIA analysts. 

• Expand web APIs, taxonomy and metadata, energy 
disruption response, streaming data updates, and social 
media content. 

continues developing enhancements to EIA’s 
web products based on customer needs.  
 

Resource and Technology Management ($6,823)   
Provide overall business management, IT and network 
services, and administrative support to EIA offices and 
staff. Activities include strategic planning and program 
evaluation, financial and budget management, contracts 
management, human resource management, resource 
and workforce analysis. Operate and maintain EIA’s 
network, IT equipment, and cyber security 
requirements. Provide hardware, software, database, 
network, and other IT support to EIA offices. 

Resource and Technology Management ($6,241)   
Continue providing business management, IT and network 
services, and administrative support to EIA’s offices and staff. 

Resource and Technology Management  (-$582)   
Reflects reduced need for administrative and 
procurement support and implementation of 
additional cyber security controls. 

Other Related Expenses   
This activity includes goods and services provided 
through the DOE Working Capital Fund (WCF) for 
operations Headquarters office space for EIA 
employees. Other Related Expenses also cover 
employee training, communications, supplies and 
materials, equipment and personal computers, State 
Heating Oil and Propane Program grants and contributions. 

Provide a similar level of services as FY 2014. Net change (-$71) is due to purchases of 
equipment for crowd-sourcing energy 
consumption data and improving and 
expanding customer access to EIA data and 
information (+$192), a slight increase in WCF 
costs (+$83), a slight increase in supplies and 
materials (+$5), offset by reduced purchases of 
software and licenses for survey modernization 
(-$351).  
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Energy Information Administration 
Performance Measures 

 
In accordance with the GPRA Modernization Act of 2010, the Department sets targets for, and tracks progress toward, achieving performance goals for each program. 
For more information, refer to the Department’s FY 2013 Annual Performance Report. 
 
 FY 2013 FY 2014 FY 2015 

Performance Goal 
(Measure 1) 

Quality of EIA Information Products - Percentage of customers who are satisfied or very satisfied with the quality of EIA information. 

Target 90% customer satisfaction rating 90% customer satisfaction rating 90% customer satisfaction rating 

Result 92% customer satisfaction rating Not applicable Not applicable 

Endpoint Target This is an ongoing annual performance measure, as information quality is central to EIA’s mission. 

Performance Goal 
(Measure 2) 

Timeliness of EIA Information Products - Percentage of selected EIA recurring products meeting their release date targets (all product types). 

Target 95% of products released on schedule 95% of products released on schedule 95% of products released on schedule 

Result 96% of products released on schedule Not applicable Not applicable 

Endpoint Target This is an ongoing annual performance measure, as timely delivery of energy information is central to EIA’s mission. 
 
 

Page 739



Page 740



Energy Information Administration

FY 2015 Congressional Budget

($K)

FY 2013 
Current

FY 2014 
Enacted

FY 2015 
Request

Funding By Appropriation By Site

Department Of Energy

Washington Headquarters
Energy Information Administration

122,500116,99999,508National Energy Information System
Total, Washington Headquarters 122,500116,99999,508

122,500116,99999,508Total, Energy Information Administration
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GENERAL PROVISIONS – DEPARTMENT OF ENERGY 
(INCLUDING TRANSFER OF FUNDS) 

 
   [SEC. 301. (a) No appropriation, funds, or authority made available by this title for the Department of Energy shall be used 
to initiate or resume any program, project, or activity or to prepare or initiate Requests For Proposals or similar 
arrangements (including Requests for Quotations, Requests for Information, and Funding Opportunity Announcements) for 
a program, project, or activity if the program, project, or activity has not been funded by Congress. 

(b)(1) Unless the Secretary of Energy notifies the Committees on Appropriations of the House of Representatives and the 
Senate at least 3 full business days in advance, none of the funds made available in this title may be used to— 

(A) make a grant allocation or discretionary grant award totaling $1,000,000 or more;  
(B) make a discretionary contract award or Other Transaction Agreement totaling $1,000,000 or more, including a 
contract covered by the Federal Acquisition Regulation;  
(C) issue a letter of intent to make an allocation, award, or Agreement in excess of the limits in subparagraph (A) or 
(B); or  
(D) announce publicly the intention to make an allocation, award, or Agreement in excess of the limits in 
subparagraph (A) or (B).  

(2) The Secretary of Energy shall submit to the Committees on Appropriations of the House of Representatives and the 
Senate within 15 days of the conclusion of each quarter a report detailing each grant allocation or discretionary grant 
award totaling less than $1,000,000 provided during the previous quarter.  
(3) The notification required by paragraph (1) and the report required by paragraph (2) shall include the recipient of 
the award, the amount of the award, the fiscal year for which the funds for the award were appropriated, the account 
and program, project, or activity from which the funds are being drawn, the title of the award, and a brief description 
of the activity for which the award is made.  

(c) The Department of Energy may not, with respect to any program, project, or activity that uses budget authority made 
available in this title under the heading “Department of Energy—Energy Programs”, enter into a multiyear contract, 
award a multiyear grant, or enter into a multiyear cooperative agreement unless— 

(1) the contract, grant, or cooperative agreement is funded for the full period of performance as anticipated at the 
time of award; or  
(2) the contract, grant, or cooperative agreement includes a clause conditioning the Federal Government's obligation 
on the availability of future year budget authority and the Secretary notifies the Committees on Appropriations of the 
House of Representatives and the Senate at least 3 days in advance.  

(d) Except as provided in subsections (e), (f), and (g), the amounts made available by this title shall be expended as 
authorized by law for the programs, projects, and activities specified in the “Final Bill” column in the “Department of 
Energy” table included under the heading “Title III—Department of Energy” in the explanatory statement described in 
section 4 (in the matter preceding division A of this consolidated Act).  
(e) The amounts made available by this title may be reprogrammed for any program, project, or activity, and the 
Department shall notify the Committees on Appropriations of the House of Representatives and the Senate at least 30 
days prior to the use of any proposed reprogramming which would cause any program, project, or activity funding level 
to increase or decrease by more than $5,000,000 or 10 percent, whichever is less, during the time period covered by this 
Act.  
(f) None of the funds provided in this title shall be available for obligation or expenditure through a reprogramming of 
funds that— 

(1) creates, initiates, or eliminates a program, project, or activity;  
(2) increases funds or personnel for any program, project, or activity for which funds are denied or restricted by this 
Act; or 
(3) reduces funds that are directed to be used for a specific program, project, or activity by this Act. 

(g)(1) The Secretary of Energy may waive any requirement or restriction in this section that applies to the use of funds 
made available for the Department of Energy if compliance with such requirement or restriction would pose a substantial 
risk to human health, the environment, welfare, or national security. 

(2) The Secretary of Energy shall notify the Committees on Appropriations of the House of Representatives and the 
Senate of any waiver under paragraph (1) as soon as practicable, but not later than 3 days after the date of the activity 
to which a requirement or restriction would otherwise have applied. Such notice shall include an explanation of the 
substantial risk under paragraph (1) that permitted such waiver.] 

 
   SEC. [302]301. The unexpended balances of prior appropriations provided for activities in this Act may be available to the 
same appropriation accounts for such activities established pursuant to this title. Available balances may be merged with 
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funds in the applicable established accounts and thereafter may be accounted for as one fund for the same time period as 
originally enacted. 
 
   SEC. [303]302. Funds appropriated by this or any other Act, or made available by the transfer of funds in this Act, for 
intelligence activities are deemed to be specifically authorized by the Congress for purposes of section 504 of the National 
Security Act of 1947 (50 U.S.C. 414) during fiscal year [2014] 2015 until the enactment of the Intelligence Authorization Act 
for fiscal year [2014] 2015. 
 
   SEC. [304]303. None of the funds made available in this title shall be used for the construction of facilities classified as 
high-hazard nuclear facilities under 10 CFR Part 830 unless independent oversight is conducted by the Office of Health, 
Safety, and Security to ensure the project is in compliance with nuclear safety requirements. 
 
   SEC. [305]304. None of the funds made available in this title may be used to approve critical decision-2 or critical decision-
3 under Department of Energy Order 413.3B, or any successive departmental guidance, for construction projects where the 
total project cost exceeds $100,000,000, until a separate independent cost estimate has been developed for the project for 
that critical decision. 
 
   SEC. 305. Section 15(g) of Public Law 85–536 (15 U.S.C. 644), as amended, is further amended by striking paragraph (3). 
 
   [SEC. 306. (a) Any determination (including a determination made prior to the date of enactment of this Act) by the 
Secretary pursuant to section 3112(d)(2)(B) of the USEC Privatization Act (110 Stat. 1321–335), as amended, shall be valid 
for not more than 2 calendar years subsequent to such determination. 

(b) Not less than 30 days prior to the provision of uranium in any form the Secretary shall notify the House and Senate 
Committees on Appropriations of the following: 

(1) the amount of uranium to be provided; 
(2) an estimate by the Secretary of the gross fair market value of the uranium on the expected date of the provision of 
the uranium; 
(3) the expected date of the provision of the uranium;  
(4) the recipient of the uranium; and 
(5) the value the Secretary expects to receive in exchange for the uranium, including any adjustments to the gross fair 
market value of the uranium.] 

 
   [SEC. 307. Section 20320 of the Continuing Appropriations Resolution, 2007, Public Law 109–289, division B, as amended 
by the Revised Continuing Appropriations Resolution, 2007, Public Law 110–5, is amended by striking in subsection (c) “an 
annual review” after “conduct” and inserting in lieu thereof “a review every three years”.] 
 
   [SEC. 308. None of the funds made available by this or any subsequent Act for fiscal year 2014 or any fiscal year hereafter 
may be used to pay the salaries of Department of Energy employees to carry out the amendments made by section 407 of 
division A of the American Recovery and Reinvestment Act of 2009.] 
 
   SEC. [309]306. Notwithstanding section 307 of Public Law 111–85, of the funds made available by the Department of 
Energy for activities at Government-owned, contractor-operated laboratories funded in this or any subsequent Energy and 
Water Development Appropriations Act for any fiscal year, the Secretary may authorize a specific amount, not to exceed 6 
percent of such funds, to be used by such laboratories for laboratory directed research and development. 
 
  [SEC. 310. Notwithstanding section 301(c) of this Act, none of the funds made available under the heading “Department of 
Energy—Energy Programs—Science” may be used for a multiyear contract, grant, cooperative agreement, or Other 
Transaction Agreement of $1,000,000 or less unless the contract, grant, cooperative agreement, or Other Transaction 
Agreement is funded for the full period of performance as anticipated at the time of award.] 
 
  [SEC. 311. (a) Not later than June 30, 2014, the Secretary shall submit to the Committees on Appropriations of the House 
of Representatives and the Senate a tritium and enriched uranium management plan that provides— 

(1) an assessment of the national security demand for tritium and low and highly enriched uranium through 2060; 
(2) a description of the Department of Energy's plan to provide adequate amounts of tritium and enriched uranium for 
national security purposes through 2060; and 
(3) an analysis of planned and alternative technologies which are available to meet the supply needs for tritium and 
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enriched uranium for national security purposes, including weapons dismantlement and down-blending. 
(b) The analysis provided by (a)(3) shall include a detailed estimate of the nearand long-term costs to the Department 
of Energy should the Tennessee Valley Authority no longer be a viable tritium supplier.] 

 
   [SEC. 312. The Secretary of Energy shall submit to the congressional defense committees (as defined in U.S.C. 101(a)(16)), 
a report on each major warhead refurbishment program that reaches the Phase 6.3 milestone, and not later than April 1, 
2014 for the B61–12 life extension program, that provides an analysis of alternatives which includes— 

(1) a full description of alternatives considered prior to the award of Phase 6.3; 
(2) a comparison of the costs and benefits of each of those alternatives, to include an analysis of trade-offs among 
cost, schedule, and performance objectives against each alternative considered; 
(3) identification of the cost and risk of critical technology elements associated with each alternative, including 
technology maturity, integration risk, manufacturing feasibility, and demonstration needs; 
(4) identification of the cost and risk of additional capital asset and infrastructure capabilities required to support 
production and certification of each alternative; 
(5) a comparative analysis of the risks, costs, and scheduling needs for any military requirement intended to enhance 
warhead safety, security, or maintainability, including any requirement to consolidate and/or integrate warhead 
systems or mods as compared to at least one other feasible refurbishment alternative the Nuclear Weapons Council 
considers appropriate; and 
(6) a life-cycle cost estimate for the alternative selected that details the overall cost, scope, and schedule planning 
assumptions. For the B61–12 life extension program, the life cycle cost estimate shall include an analysis of reduced 
life cycle costs for Option 3b, including cost savings from consolidating the different B61 variants.] 

 
   [SEC. 313. (a) IN GENERAL.—Subject to subsections (b) through (d), the Secretary may appoint, without regard to the 
provisions of chapter 33 of title 5, United States Code, governing appointments in the competitive service, exceptionally 
well qualified individuals to scientific, engineering, or other critical technical positions. 

(b) LIMITATIONS.— 
(1) NUMBER OF POSITIONS.—The number of critical positions authorized by subsection (a) may not exceed 120 at any 
one time in the Department. 
(2) TERM.—The term of an appointment under subsection (a) may not exceed 4 years. 
(3) PRIOR EMPLOYMENT.—An individual appointed under subsection (a) shall not have been a Department employee 
during the 2-year period ending on the date of appointment. 
(4) PAY.— 

(A) IN GENERAL.—The Secretary shall have the authority to fix the basic pay of an individual appointed under 
subsection (a) at a rate to be determined by the Secretary up to level I of the Executive Schedule without regard to 
the civil service laws. 
(B) TOTAL ANNUAL COMPENSATION.—The total annual compensation for any individual appointed under subsection 
(a) may not exceed the highest total annual compensation payable at the rate determined under section 104 of title 
3, United States Code. 

(5) ADVERSE ACTIONS.—An individual appointed under subsection  
(a) may not be considered to be an employee for purposes of subchapter II of chapter 75 of title 5, United States Code. 
(c) REQUIREMENTS.— 

(1) IN GENERAL.—The Secretary shall ensure that— 
(A) the exercise of the authority granted under subsection (a) is consistent with the merit principles of section 2301 
of title 5, United States Code; and 
(B) the Department notifies diverse professional associations and institutions of higher education, including those 
serving the interests of women and racial or ethnic minorities that are underrepresented in scientific, engineering, 
and mathematical fields, of position openings as appropriate. 

(2) REPORT.—Not later than 2 years after the date of enactment of this Act, the Secretary and the Director of the 
Office of Personnel Management shall submit to Congress a report on the use of the authority provided under this 
section that includes, at a minimum, a description or analysis of— 

(A) the ability to attract exceptionally well qualified scientists, engineers, and technical personnel; 
(B) the amount of total compensation paid each employee hired under the authority each calendar year; and 
(C) whether additional safeguards or measures are necessary to carry out the authority and, if so, what action, if any, 
has been taken to implement the safeguards or measures. 

(d) TERMINATION OF EFFECTIVENESS.—The authority provided by this section terminates effective on the date that is 4 
years after the date of enactment of this Act.] 
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   [SEC. 314. Section 804 of Public Law 110–140 (42 U.S.C. 17283) is hereby repealed.] 
 
   [SEC. 315. Section 205 of Public Law 95–91 (42 U.S.C. 7135), as amended, is hereby further amended: 
(1) in paragraph (i)(1) by striking “once every two years” and inserting “once every four years”; and 
(2) in paragraph (k)(1) by striking “once every three years” and inserting “once every four years”.] 
 
   [SEC. 316. Notwithstanding any other provision of law, the Department may use funds appropriated by this title to carry 
out a study regarding the conversion to contractor performance of any function performed by Federal employees at the 
New Brunswick Laboratory, pursuant to Office of Management and Budget Circular A-76 or any other administrative 
regulation, directive, or policy.] 
 
   [SEC. 317. Of the amounts appropriated for non-defense programs in this title, $7,000,000 are hereby reduced to reflect 
savings from limiting foreign travel for contractors working for the Department of Energy, consistent with similar savings 
achieved for Federal employees. The Department shall allocate the reduction among the non-security appropriations made 
in this title.] 
 
   [SEC. 318. Section 15(g) of Public Law 85–536 (15 U.S.C. 644), as amended, is hereby further amended by inserting the 
following at the end: “(3) First tier subcontracts that are awarded by Management and Operating contractors sponsored by 
the Department of Energy to small business concerns, small businesses concerns owned and controlled by service disabled 
veterans, qualified HUBZone small business concerns, small business concerns owned and controlled by socially and 
economically disadvantaged individuals, and small business concerns owned and controlled by women, shall be considered 
toward the annually established agency and Government-wide goals for procurement contracts awarded.”.]  
 
   [SEC. 319. (a) ESTABLISHMENT.—The Secretary shall establish an independent commission to be known as the 
“Commission to Review the Effectiveness of the National Energy Laboratories.” The National Energy Laboratories refers to 
all Department of Energy and National Nuclear Security Administration national laboratories.  

(b) MEMBERS.— 
(1) The Commission shall be composed of nine members who shall be appointed by the Secretary of Energy not later 
than May 1, 2014, from among persons nominated by the President's Council of Advisors on Science and Technology. 
(2) The President's Council of Advisors on Science and Technology shall, not later than March 15, 2014, nominate not 
less than 18 persons for appointment to the Commission from among persons who meet qualification described in 
paragraph (3). 
(3) Each person nominated for appointment to the Commission shall— 

(A) be eminent in a field of science or engineering; and/or  
(B) have expertise in managing scientific facilities; and/or  
(C) have expertise in cost and/or program analysis; and  
(D) have an established record of distinguished service. 

(4) The membership of the Commission shall be representative of the broad range of scientific, engineering, financial, 
and managerial disciplines related to activities under this title. 
(5) No person shall be nominated for appointment to the Board who is an employee of— 

(A) the Department of Energy; 
(B) a national laboratory or site under contract with the Department of Energy; 
(C) a managing entity or parent company for a national laboratory or site under contract with the Department of 
Energy; or 
(D) an entity performing scientific and engineering activities under contract with the Department of Energy. 

(c) COMMISSION REVIEW AND RECOMMENDATIONS.— 
(1) The Commission shall, by no later than February 1, 2015, transmit to the Secretary of Energy and the Committees 
on Appropriations of the House of Representatives and the Senate a report containing the Commission's findings and 
conclusions. 
(2) The Commission shall address whether the Department of Energy's national laboratories— 

(A) are properly aligned with the Department's strategic priorities; (B) have clear, well understood, and properly 
balanced missions that are not unnecessarily redundant and duplicative; 
(C) have unique capabilities that have sufficiently evolved to meet current and future energy and national security 
challenges; 
(D) are appropriately sized to meet the Department's energy and national security missions; and 

Page 746



(E) are appropriately supporting other Federal agencies and the extent to which it benefits DOE missions. 
(3) The Commission shall also determine whether there are opportunities to more effectively and efficiently use the 
capabilities of the national laboratories, including consolidation and realignment, reducing overhead costs, 
reevaluating governance models using industrial and academic bench marks for comparison, and assessing the impact 
of DOE's oversight and management approach. In its evaluation, the Commission should also consider the cost and 
effectiveness of using other research, development, and technology centers and universities as an alternative to 
meeting DOE's energy and national security goals.  
(4) The Commission shall analyze the effectiveness of the use of laboratory directed research and development (LDRD) 
to meet the Department of Energy's science, energy, and national security goals. The Commission shall further 
evaluate the effectiveness of the Department's oversight approach to ensure LDRD-funded projects are compliant 
with statutory requirements and congressional direction, including requirements that LDRD projects be distinct from 
projects directly funded by appropriations and that LDRD projects derived from the Department's national security 
programs support the national security mission of the Department of Energy. Finally, the Commission shall quantify 
the extent to which LDRD funding supports recruiting and retention of qualified staff. 
(5) The Commission's charge may be modified or expanded upon approval of the Committees on Appropriations of the 
House of Representatives and the Senate. 

(d) RESPONSE BY THE SECRETARY OF ENERGY.— 
(1) The Secretary of Energy shall, by no later than April 1, 2015, transmit to Committees on Appropriations of the 
House of Representatives and the Senate a report containing the Secretary's approval or disapproval of the 
Commission's recommendations and an implementation plan for approved recommendations.] 

 
   [SEC. 320. The Committees on Appropriations of the House of Representatives and the Senate shall receive a 30-day 
advance notification with a detailed explanation of any waiver or adjustment made by the National Nuclear Security 
Administration's Fee Determining Official to at-risk award fees for Management and Operating contractors that result in 
award term extensions.] 
 
   [SEC. 321. To further the research, development, and demonstration of national nuclear security-related enrichment 
technologies, the Secretary of Energy may transfer up to $56,650,000 of funding made available in this title under the 
heading “National Nuclear Security Administration” to “National Nuclear Security Administration, Weapons Activities” not 
earlier than 30 days after the Secretary provides to the Committees on Appropriations of the House of Representatives and 
the Senate a cost-benefit analysis of available and prospective domestic enrichment technologies for national security 
needs, the scope, schedule, and cost of his preferred option, and after congressional notification and approval of the 
Committees on Appropriations of the House of Representatives and the Senate.] 
 
  [SEC. 322. None of the funds made available in this Act may be used— 

(1) to implement or enforce section 430.32(x) of title 10, Code of Federal Regulations; or 
(2) to implement or enforce the standards established by the tables contained in section 325(i)(1)(B) of the Energy 
Policy and Conservation Act (42 U.S.C. 6295(i)(1)(B)) with respect to BPAR incandescent reflector lamps, BR 
incandescent reflector lamps, and ER incandescent reflector lamps.] (Energy and Water Development and Related 
Agencies Appropriations Act, 2014.) 
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TITLE V—GENERAL PROVISIONS 
 
   SEC. 501. None of the funds appropriated by this Act may be used in any way, directly or indirectly, to influence 
congressional action on any legislation or appropriation matters pending before Congress, other than to communicate to 
Members of Congress as described in 18 U.S.C. 1913. 
 
   SEC. 502. None of the funds made available by this Act may be used to enter into a contract, memorandum of 
understanding, or cooperative agreement with, make a grant to, or provide a loan or loan guarantee to any corporation 
that was convicted of a felony criminal violation under any Federal law within the preceding 24 months, where the 
awarding agency is aware of the conviction, unless [the]a Federal agency has considered suspension or debarment of the 
corporation and [has] made a determination that this further action is not necessary to protect the interests of the 
Government. 
 
   SEC. 503. None of the funds made available by this Act may be used to enter into a contract, memorandum of 
understanding, or cooperative agreement with, make a grant to, or provide a loan or loan guarantee to, any corporation 
that has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been 
exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority 
responsible for collecting the tax liability, where the awarding agency is aware of the unpaid tax liability, unless [the]a 
Federal agency has considered suspension or debarment of the corporation and [has] made a determination that this 
further action is not necessary to protect the interests of the Government.  
 
   [SEC. 504. (a) None of the funds made available in title III of this Act may be transferred to any department, agency, or 
instrumentality of the United States Government, except pursuant to a transfer made by or transfer authority provided in 
this Act or any other appropriations Act for any fiscal year, transfer authority referenced in the explanatory statement 
described in section 4 (in the matter preceding division A of this consolidated Act), or any authority whereby a department, 
agency, or instrumentality of the United States Government may provide goods or services to another department, agency, 
or instrumentality. 

(b) None of the funds made available for any department, agency, or instrumentality of the United States Government 
may be transferred to accounts funded in title III of this Act, except pursuant to a transfer made by or transfer authority 
provided in this Act or any other appropriations Act for any fiscal year, transfer authority referenced in the explanatory 
statement described in section 4 (in the matter preceding division A of this consolidated Act), or any authority whereby a 
department, agency, or instrumentality of the United States Government may provide goods or services to another 
department, agency, or instrumentality. 
(c) The head of any relevant department or agency funded in this Act utilizing any transfer authority shall submit to the 
Committees on Appropriations of the House of Representatives and the Senate a semiannual report detailing the 
transfer authorities, except for any authority whereby a department, agency, or instrumentality of the United States 
Government may provide goods or services to another department, agency, or instrumentality, used in the previous 6 
months and in the year-to-date. This report shall include the amounts transferred and the purposes for which they were 
transferred, and shall not replace or modify existing notification requirements for each authority.]  

 
   SEC. [505]504. None of the funds made available by this Act may be used in contravention of Executive Order No. 12898 
of February 11, 1994 (“Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations”). 
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