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DOE OTT Energy Program for Innovation Clusters (EPIC) [10.29.20]

Submission Deadline for Letter of Intent: December 9, 2020
Submission Deadline for Questions: January 19,2021
Submission Deadline for Full Applications: February3,2021
Expected Date for OTT Selection Notifications: April 8,2021
Expected Timeframe for Award: April — May 2021

Anticipated Awards: 4 -8

Available Funding: $4 million

Award Size per Project: 5500k — 1 million

Period of Performance: up to 36 months

Prime Recipient Eligibility: for-profit entities, educational institutions, nonprofits
Subrecipient Eligibility: all prime recipients and state, local, and tribal government entities
Cost Share: 20%, cash orin-kind

Purpose: fundthe most creative, comprehensive, and impactful innovation-accelerating organizations that support
energy and related hardware technology development and testing in regional innovation clusters —geographic
concentrations of specializedskills, industries, and technology sectors. Through this FOA, the Office of Technology
Transitions (OTT) seeksto support the formationand development of regional clusters supporting entrepreneurs and
startups by funding innovation-accelerating organizations that demonstrate the ability to advance energy and related
technologies in collaboration with and with the support of state, regional, and/or local entities.

Innovation-accelerating organizations have the potential to bolster regional economic development, strengthen
national innovation capacity, and expand domestic energy-related manufacturing.

DOE encouragesapplications thatincorporate novelapproaches to or novel extensions of successful programs.

Applicant Characteristics (not listed in order of importance)
e The entity’s efforts arefocused on the formation and growth of startups, with a concentrationon companies
that are developing or commercializing hardware for energy-related applications within DOE’s portfolio.
e Itemploysaselective process to choose participating startups.
e It hostsregular networking opportunities for startups.
It makes introductions to customers, partners, suppliers, advisory boards, and other players.
It provides high-growth and tech-driven startup mentorshipand commercialization assistance.
It facilitates resource sharing and arrangements for startups.
Its resourcesinclude virtual toolsand telework capabilities.
It provides its startups with physical spaces to operate.
It creates opportunities for startups to pitch ideasto investors, along with providing other capital formation
avenues for startups.
It assists member startups in obtaining angel money, seed capital, or structuredloans.
It has a strong mentorship program.
It provides entrepreneurial training.
It uses metrics and data analytics to track its performance.
e |t providesaccesstolegal and contractservices.

Elements of the Regional Engagement Strategy
e Partnerships and/or working relationships with regional entities —including state and local government as
well as private sector entities(including for- and non-profits).
e Energyhardware focus
o Like the applicant, its support from regional stakeholders must concentrate on commercializing
hardware within DOE’s energyand related technology portfolio.
e Accessto prototyping, testing, and demonstrationfacilities
o Partnerships with local providers (i.e., labs/universities/private and public organizations) may
provide additional demonstration or prototyping capabilities and equipmentto member startups.
For example, a partnership couldbe based on reduced fees orfree access to facilities.
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e Aunique value proposition and description of the applicant organization’s structural advantagesin
implementing the regional engagement plan (i.e., how the organizationis built to be successful within a
respectiveregion).

e The applicant’s Specific, Measurable, Actionable, Relevant, Time-bound (SMART) strategy to developor
enhanceregional innovation clusters.

e The primary risk factors the applicant anticipates mitigating or overcoming to successfully implement the
regional engagementstrategy.

e Adescription of the plan’s potential to be transferable to otherinnovation-accelerating
organizations/regions.

e Adescription of howthe plan will yieldan improvement in the organization’s offerings as aresource to local
and regional entrepreneursand innovators, and how it will boost the regional innovation ecosystem’s
productivity.

e Adescription of the keyfactors that define the applicant’s regional cluster, such as available energy
resources; economic challenges; shared energy challenges, needs, and markets; and capabilities and
opportunities for energyinnovation.

DOE EERE BTO Connected Communities; FOA # DE-FOA-0002206
[10.13.20]

Informational Webinar: November 10, 2020

Submission Deadline for Concept Papers: February17,2021

Submission Deadline for Full Applications: March 3,3021

Expected Submission Deadline for Replies to Reviewer Comments: May 4,2021
Expected Date for EERE Selection Notifications: July 1,2021

Expected Timeframe for Award Negotiations: September 16,2021

Objective

A Connected Community (CC) is a group of grid-interactive efficient buildings GEB with diverse, flexibleend use
equipmentand otherdistributed energy resources (DERs) that collectively work to maximize building, community, and
grid efficiency. The objective of this FOA is to select projects that will demonstrate how groups of buildings combined
with other types of DERs, such as electricvehicle (EV) charging and photovoltaic (PV) generation, canreliably and cost
effectively serve as grid assets by strategically deploying efficiencyand demand flexibility. By demonstrating the ability
of groups of buildings and DERs to modify load, the FOA outcomes will enable increased energy efficiency, reduced
energy demand, and reduced environmental impact.

Under this FOA, DOE will select a portfolio of “Connected Community” projects totaling up to $65 million in varying
climates, geographies, building types, building vintages, DERs utility/grid/regulatory structures and resource bases.
Through funding these projects, DOE hopes to find and share technicaland market solutions that will increase
demand flexibility and energy efficiency.

For the purpose of this FOA, a DER is defined as a resource (community-scale or building-scale) that can provideall or
some immediate electric and/or power needs and can also be used by the community to either reduce demand(such
as energy efficiency) or supply powerto satisfy the energy, capacity, or ancillaryservice needs of the distribution grid.
In addition itshould be connectedto the distribution system, close to load, and the majority of produced energy
should be consumed within the community. Examples of different types of DERs include photovoltaics (PV), energy
storage, wind, combined heatand power (CHP), demand response (DR), energy efficiency (EE), microgrids, and electric
vehicle charging infrastructure. Beyond a foundation of demandflexibility and energy efficiency, DOE expects to select
a diverse portfolio of individual projects so that the combined insights from the whole portfolio will provide scalable
solutions that can be applied throughout the country. Individual projects caninclude new construction, retrofits of
existing building, residential, commercial, mixed use, campuses, and appropriate DERs. Itis anticipated, but not
required, that proposals will come from multi-disciplinary partnerships between energy utilities/providers,
building/home developers/owners/operators, manufacturers, researchers and other key players.

Background
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Domestic renewable energy production has been increasing, influencing utility electricity supply operations and
creating technical challenges to efficient, cost effective, and reliable grid performance. This, and other reasons
including deferredinfrastructureinvestment, have ledto anumber of federal, regional, and local efforts to modernize
the electricgrid. Atthe same time, advanced building technologies utilizing smart controls are becoming more
sophisticated and widely available, allowing buildings to become more responsive to occupantand grid needs.
Similarly, advancesin electric vehicles (EVs) and energystorage technologies are offering pathways to interact with
the electricgrid in more dynamic ways. EVs are forecastedto be the largest netincrease in load to the utility systemin
the nexttwenty years. Chargingof these vehicles will mostly be attached to buildings. By coordinatingthe loads of
buildings with the loads of EVs, and managing those loads with the grid, it both increases the opportunity to provide
grid services and decreases the risk of high costs for building/vehicle ownersand for the grid.

Atthe same time an increasing number of truck fleets are planning to electrifytheirvehicles not onlyto address
emissions butalso to lower operating costs. This FOA recognizes the challenges and opportunities that relate to this
changing energylandscape and addressesthe role that demand side strategies, includingbuildings, electricvehicles
with smart charge managementand other DERs as well as supply side strategies, can offer.

The Building Technologies Office (BTO) has a mission to develop and accelerate the adoption of cost-effective
technologies, techniques, tools, and services that enable high-performing, energy-efficient, and demand-flexible
residential and commercial buildings in both the new and existing buildings markets. The Office’s overall goal is to
improve the energy efficiencyand productivity of buildings without sacrificing occupant comfort or product
performance.

Progress towards achieving this goal will make building energy costs more affordable and reduce the environmental
impact of energy-relatedactivities to the benefit of American households and businesses.

In support of this goal, BTO has developed a Grid-interactive Efficient Buildings (GEB) strategy
which aims to advance the role buildings canplay in energy system design, operationsand
planning. This is achieved by optimizing energy consumption with an integrated approach to
energy efficiencyand flexibility. The GEB strategy recognizes that:

e Buildingend usescanbe dynamically managed to reduce energycost, consumption, help meet grid needs,
and minimize electricity system costs, while meeting occupants’ comfort and productivity requirements;

e Technologiessuch as PV, storage, CHP, EVs and their charging infrastructure, other DERs, and microgrids can
be co-optimized with buildings to provide greatervalue and resiliency to both utility customers and the
electricity system; and

e The value of energy efficiency, demandresponse, and other services provided by behind-the-meter DERs
varies by building type, location, hour, season, and year. A key part of this strategyincludes utilizing efficient
building design, operational strategies, and highly efficient, innovative buildingequipment coupled with
smarttechnologies for building energy management. These are areas of core technological investment for
BTO.

A key part of this strategy includes utilizingefficient building design, operational strategies, and highly efficient,
innovative building equipment coupled with smart technologies for building energy management. These are areas of
core technological investment for BTO.

Category Description

Grid Issues and Each project must:

Servicesto e Addressincreased integration of renewable energyresources and atleast one more

Address electricgrid issue relevant to transmission and/or distribution as shown in Figures 2
and 3.

e Provide atleasttwo defined and quantifiable grid servicesthat reliablyand cost
effectively address targeted grid issues.

e Incorporate resilience ata defined scale (e.g. Building, Campus, Community, Feeder,
Substation etc.) enhancing the ability to withstand or recover from disruptions.

e Include the amountof load flexibility needed to provide a viable demonstration of
the provision of gridservices at a scale meaningful to participatein wholesale
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markets and/or at the distribution grid level over multiple seasons. See AppendixJ for
more detail.
Projectsare encouragedto:

e Address more than two grid issues.

e Provide more than two grid services to address the targetedgrid issues.

e Scale or stage communityenergy supply and consumption using load control, storage
and generationin order to operate the communityat varied levelsof service during
multi-day power outages.

Energy Efficiency

Each project must:
e Significantly improvethe energy efficiency performance of buildingsin the
community overan appropriate baseline.
Projects are encouragedto:
e Improve energyefficiency by more than 30% overthe baseline while meeting
objectivesand maintaining occupant comfort, building performance, and economic
viability.

Building Load Each project must:

Flexibility e Provide asignificantand quantifiable amount of building load flexibility that provides
Provision and shed, shift, and/or modulation grid services while maintaining comfort and

Metrics performance.

e Use specific performance metrics to quantify the services provided, suchas
maximum, average, and minimum time dependent flexibility (e.g. kW and % of the
applicable electricity network system).

DER Types, Each project must:

Capacities (as
applicable)and
Quantities

¢ Include, in addition to demand response and energy efficiency, at leasttwo other
types of DERs (such as PV, electricvehicles, electrical or thermal energystoragel9,
etc.) thatsupportemissions reduction, demandflexibility, affordability, and
resiliency. These may be buildinglevel installations or community scale installations.

Projects may also consider:

e If applicable, demonstrating smart managed charging of large scale EVs (either 1000’s
of vehicles or high power charging at depots) as part of the coordinated community
controls approach.

e Include innovative ways to deliver charging forindividuals without personal parking
(i.e. park onthe street or livein a multi-unit dwelling).

Coordinated
Controls for
Energy Efficient
and Flexible Load
Operations

Each project must:

e Haveacoordinatedcontrol and integrationapproach, to be used forenergy efficiency
and load flexibility to provide coordinated management both within individual
buildings and acrossmultiple buildings and/or DERs.

e Focuson groups of buildingswith integrated DERs that when aggregated
demonstrate measurable added value to both the occupants and the gridbeyond
what can be achieved on an individual building basis.

e Identify whatskills and training requirements are associated with multi-building
energy management.

e Consider how the community will support ongoing operations and maintenance to
ensure sustainability of the flexibility strategies.

Implementation
Pathways

Each project must:

e Demonstrate a pathway to quantifiably decrease the set up time and challenges
associated with the design, installation, and integration and commissioning of
hardware, software, controls and communications to make buildings grid interactive.

e Integrate technologies, building infrastructure, and/or contractual arrangements that
are broadly replicable acrossthe U.S. building stockand electricity business and
regulatory environments.

Projects are encouragedto:

e Systemically address interoperability throughout their project and use appropriate
open standards forthe grid or utility signal connection for their application. Examples
of open standardsinclude IEEE 2030.5, OpenADR, OpenFMB, DNP3, and The Open
Charge Point Protocol(OCPP).
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Recruitment

Each project must:
e Include strategies forrecruitmentand retention of connected community
participants.
Projects are encouragedto (if applicable):

e Partner with Clean Cities coalitions (cleancities.energy.gov)

Business Model

Each project must:

Innovation ¢ Include abusiness modelthatcan be usedto achieve economicviability at scale. It
should recognize the technological, business and contractual approaches that will be
potentially attractive to customers, utilities, builders and other key stakeholders.

ProjectPartners Each project must:

& Stakeholders

e Include teams composed of critical partners needed to successfullyimplement the

project. Itis recognizedthat teams will differ depending on regional and grid needs.
Projectsare encouragedto:

e Include representation of grid resources/assets (e.g. electric utility, efficiency utility,
community choice aggregator), building ownersor related market actors (e.g. home
builder, building owner, developer, building manager, engineering firm), technology
manufacturers and vendors, state or local governments, Clean Cities coalitions (if
applicable), and researchers (e.g. national lab, university, consulting firm).

Project
Stakeholder
Benefits

Each project must:

e Provide benefits to the power grid, building and DER owners, and building occupants
both in terms of resource and fuelcost savings as well as non-energy benefits suchas
productivity enhancements, health and safety improvements, asset value increases,
etc. and the benefits to the broader society (e.g. public health, environment,
economicdevelopmentand job impacts, etc.) provided by the proposed community
project.

Projects areencouragedto:

e Directly supportcorporate, utility, state, or local emission reductiongoals where
applicable.

e Ensure equitable access to community energy resources, affordable housing, and
other communityimprovements.

e Provide increased community resilience to grid outagesand otherextreme events.

Data and Analysis

Each project must:

Methods ¢ Implementawell-thought out data collection and analysis plan, working with the
Connected Communities National Coordinator (described following), thatincludes
sensing and software/analytical platforms, to measure, collect, and analyze datato
demonstrate the ability of the projectto reduce load as well as shiftload, modulate
load, or generate energy.

e Include the datatypesidentified in Table 2: Data Requirements
Occupant Each project must:
Experience e Collectdatato understandthe availability of building services (e.g. hot water,

lighting) on the occupant experience and comfortand productivity levels should be
documented.

e Worktoensurethe occupant experienceis maintained orimproved, including during
times that grid services are being provided.

Cybersecurity and
Privacy

Each project must:
¢ Include measures that will be utilized in the defense, detection, and mitigation of
cyber security threats coveringboth the application of the project, and as scaled to
future communities.
o Identify privacyprovisions forthe projectand how they would be scaled.
Projects are encouragedto:
e Reduce theneed forcollecteddatato preserve privacy and increase cybersecurity.

Scalability and
Replication

Projects are encouragedto:
e Use approachesthatcan be easilyapplied and scaledto other communities and
distribution networks.
Include a plan for replication in other communities
Identify the challenges and needs to scale the connected community.
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Outreach Each project must:

e Include acommunicationplan to educaterelevantindustries, public officials,
professionals, the public and stakeholders regarding the project’s approach,
implementation and value.

DOE EERE Buildings Energy Efficiency Frontiers & Innovation
Technologies (BENEFIT) — 2020 [9.25.20]

Informational Webinar: October5, 2020

Submission Deadline for Concept Papers: November5,2020
Submission Deadline for Full Applications: January 20,2021
Expected Date for EERE Selection Notifications: June 2021

Objectives:

The objective of this FundingOpportunity Announcement (FOA) is to research and develop next-generation building
technologies that have the potential for significant energysavings and improved demand flexibility, affordability, and
occupant comfort. An additional goal is to advance building construction, remodeling, and retrofit practices, and
associated workforces.

Background and Purpose:

This FOA is beingissued by the U.S. Department of Energy’s (DOE) Office of Energy Efficiency and Renewable Energy
(EERE) Building Technologies Office (BTO). This sectiondescribes the overall goals of BTO and the type of projects that
are being solicited for funding support through this FOA.

The DOE mission is to ensure America’s security and prosperity by addressingits energy, environmental, and nuclear
challenges through transformative science andtechnology solutions. As explained in the Energy Policy Act (EPAct
2005;42U.5.C.§16191), “The Secretaryshall conduct programs of energy efficiency research, development,
demonstration, and commercial application.” Such activities include “increasing the energy efficiency of buildings”
and developing “cost-effective technologies, for new construction and retrofit, to improve the energy efficiency and
environmental performance of buildings, using a whole -buildings approach, including onsite renewable energy
generation.”

Powering our homes, offices, schools, hospitals, restaurants, and stores consumes a lot of energy. Residential and
commercialbuildings account for approximately 40% of the nation’s total energydemand — greaterthan that for
either industry (32%) or transportation (29%)— and about 75% of all electricity use (andeven more of peakpower
demand). The resulting annual national energy bill for buildingstotals over $410 billion.

Improving the energy efficiency of buildings reduces energy costs in homes and commercial buildings. More than half
of the nation’s more than 119 millionhomes and 5.6 million commercial buildings were constructedbe fore 1980—
prior to the existence of today's efficient products and practices. By saving moneyon energy costs thereis more
money available to flow into othersectors of the economy. Unlocking the energy savings of these buildings through
efficiency improvements, while maintaining or improving occupant comfort, represents a significant economic
opportunity.

Improving the energy efficiency and flexibility of buildings alleviates pressure on our electricgrid and extends our
energy resources as we diversify to greater use of an all-of-the-above energysupplystrategy. This helps to ensurea
reliable energy system well into the future.

BTO leads a network of national laboratory, university, small business, and industry partnersto develop innovative,
cost-effective solutions—better products, better new homes, better ways to improve olderhomes, and better
buildings in which we live and work. The United States has made significant progress in improving building energy
efficiency overthe last 30 to 40 years, due in part to the successful efforts of BTO.

The Office’s high-impact research has contributed to significantimprovementin building energy efficiencyincluding
whole building-as-a-system solutions as well as new technologies such as solid-state lighting (SSL), energysaving
windows, heat pump water heaters, and high-efficiency furnaces and air conditioners.

Technology Space and Strategic Goals:
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BTO’s overall goal is to improve the energy productivity of buildings without sacrificing occupant comfort or product
performance. Progress towards achieving this goal will make building energy costs more affordable to the benefit of
American families and businesses.

Building energy performance andthe efficiency and affordability of consumer products have improved across the
design, construction and product developmentindustries due in large partto DOE research and development,
leveraging an array of technologies supported by BTO. This has helped resultin increased adoption of energy efficient
technologies. For example, today, light emitting diodes (LEDs) account for over 30% of all general lightingapplications,
up fromlessthan 1%in 2010. DOE projects that by 2030, LEDs will reach80% of all lighting sales, saving Americans
$26 billion peryearin electricity costs.

Other examples include refrigerators and windows. Today, more than 100 million refrigerators in homes across the
country use an advanced compressor that can trace its roots to DOE’s Research and Development (R&D) activities in
the late 1970s. In fact, today’s average refrigeratoris 20% larger, has more features, costs half the price, and uses
one-quarter the energy than it did four decades ago4. Similarly, modern windows have over three times the insulation
value compared to windowsbeforethe 1970s5,6. The core technology driving these advances was sponsored by DOE.

BTO research focuses on the highest-impact approaches, targetingthe most promising opportunities, to reduce the
energy intensity of new and existing, commercial and residential buildings, while balancing the need to maintain
occupant comfort and productivity, and ensure product performance. BTO’s R&D of next-generation building
technologies includesheating, ventilation and air conditioning (HVAC), lighting, refrigeration, appliances, windows,
opaque envelope, storage, sensors & controls, modeling, and data analytics, as well as other building integration
technologies; all of which are addressedin this FOA.

Asa complementto the integration researchalready being conducted for design and operations, BTO’s recently
launched Advanced Building Construction Initiative (ABC)7 seeks to further innovation in construction and renovation
processes; ABCaims to help the U.S. constructionindustry achieve affordable, high-performance, resilient, energy
efficient buildings, including by investing in new technologies that can be mass produced cost competitively. As parts
of the construction industryseekto improve their overall productivity, ABCis workingto ensure that energy efficiency
solutions are integratedinto all parts of any industrytransformation, from design and manufacturing through
construction and installation. Furthermore, ABC is working with industry, researchers, and other stakeholders to
ensure thattechnological and process improvements not onlyresultin highly performing and efficient buildings, but
also can be deployed quickly with minimal onsite constructiontime, are affordable and appealing to building owners,
investors, and occupants, and have lower lifecycleimpacts.

Improving the demandflexibility of buildings can provide significant energy savings. Justin energy efficiency alone,
building technologies have the potential to provide significant energy savingson an annual basis compared to
business as usual (such as described by the Annual Energy Outlook (AEO) reference case), and additional savings can
be achieved from short term reduction or shifting of energy use. There are over 18 billiondevices connectedto the
Internet globally, 9.5 billion of which areinternet-of-things (I0T) devices9 and the market forthese devices is
accelerating rapidly. In 2015 this market was expected to grow by about 20% annually, itis now projected to grow by
39%annually. BTO’s grid-interactive efficient buildings (GEB) research will take advantage of the potentialenergy
savings associated with these devices across the entire building sector, commercial and residential alike.

The GEB vision will allow American businesses and families to save energy and reduce their utility bills automatically
and withoutimpacting comfort or productivity by allowing buildingsto provide grid services through flexible building
loads. BTO is an active participantin DOE’s broader Grid Modernization Initiative (GMI), a comprehensive effort of
different DOE offices and national laboratories with publicand private partners to help shape the future of our
nation’s grid.

BTO hasissued the BENEFIT FOA annually since 2014. The 2020 BENEFIT FOA will invest up to $80 millionacross 2
topic areas to allow all interested parties to research and develop high-impact technologies and practices that will
improve energy productivity, improve flexibility, security and resilience, as well as lower energy costs.

Topic 1: Building Technology Research, Development and Field Validation: High-impact, affordable building
technologies to improve energy productivity and demand flexibility without negatively impacting occupant comfort.

Topic 2: Advanced Building Construction: Buildingenvelope R&D and field validation as well as integration of
technological and other advancesinto mass-produced building practices for manufactured homes and modular
classrooms, including trainingissues such as improving quality installations and quality control.
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NSF Civic Innovation Challenge (CIVIC); FOA # NSF 20-562 [4.7.20]

Submission Deadline for Full Proposals (Stage 1): July1,2020
Submission Deadline for Full Proposals (Stage 2): March31,2021

Synopsis of Program:

The Civic Innovation Challenge (CIVIC) is aresearchand action competition in the Smartand Connected Communities
(S&CC) domain designedto build a more cohesive research-to-innovation pipeline and foster a collaborative spirit.
Building on the NSF S&CC program and the extensive S&CCecosystem, CIVIC aims to accelerate the impact of S&CC
research, and deepencooperation and information sharing across sectors and regions. CIVIC will lay a foundation for a
broader and more fluid exchange of research interests and civic priorities that will create new instances of
collaborationand introduce new areas of technical and social scientific discovery. CIVIC will fund projects that can
produce significant community impact within 12 months (following a four-month planning phase) — in contrast to
many community-university partnerships that take years to provide tangible benefits to communities — and have the
potential for lasting impact beyondthe period of the CIVIC award.

CIVICintroduces several unique features that differentiate it from the NSFS&CC program: (1) CIVIC flips the
community-university dynamic, asking communities to identify civic priorities ripe for innovation and thento partner
with researchers to address those priorities; (2) CIVIC focuses on research thatis ready for piloting in and with
communities on ashorttimescale, where real-worldimpact can be evaluated within 12 months; (3) CIVIC requires the
inclusion of civicpartnersin the core project team, to emphasize civic engagement; and (4) CIVIC organizesand
fosters “communities of practice” around high-need problem areas that allow for meaningful knowledge sharing and
cross-site collaborationduring both pre-development and piloting. For purposes of clarity, civic partners may include
local, state, or tribal government officials; non-profit re presentatives; community organizers or advocates;
community service providers; and/or others working to improve their communities.

CIVIC is organized as a two-stage competition with two tracks centered around the following topicareas:

e Track A.Communities and Mobility: Offering Better Mobility Options to Solve the Spatial Mismatch Between
Housing Affordability andJobs; and

e TrackB.Resilienceto Natural Disasters: Equipping Communities for Greater Preparedness and Resilience to
Natural Disasters.

In the first stage (Stage 1), up to 12 awards pertrack will be made for Planning Grants — each with abudget of up to
$50,000 for four months to undertake pre-development activities, including solidifying the team, maturing the project
plans,and preparing to submita well-developedfull proposal for Stage 2. Only awardees of Stage 1 will be eligibleto
submit proposals for Stage 2.

Inthe second stage (Stage 2), up to four teams per track will be selected from Stage 1 award recipients to receivea
full award — each with abudget of up to $1,000,000 for up to 12 months to execute and evaluate theirresearch-
centered pilot projects.

Request for Information (RFI)
A request forinformation (RFI) is a standard business process whose purpose is to collect written information about
the capabilities of various suppliers.

DOE EERE BTO RFI on Research and Development Opportunities for
Windows; FOA # DE-FOA-0002161 [6.4.20]

The purpose of this RFlis to solicit feedbackfromindustry, academia, research laboratories, government agencies,
and other stakeholders on BTO’s windows R&D and its future directions and priorities. To clarify these, BTO developed
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the RDO report, which is structured around four keyareas. The RDOreportidentifies opportunities and challenges,
technologydevelopment, integration, and implementation. BTO is requesting feedback on each of these areas. BTO is
alsorequestingfeedback on planned technical objectives, technical targets, tools, and overall R&Dactivities and

estimates of program impacts. BTO will not develop a FY20 Funding Opportunity Announcement (FOA) based on the
feedbackfromthe RFI. This RFlincludes guidance on howto provide feedback that willinform updates to the RDO
reportitself, and ultimately, the strategicdirection of the portfoliomoving forward.

Webinar: GEB Technical ReportSeries: Envelope & Windows

DOE EERE BTO RFI on Research and Development Opportunities for
Opaque Building Envelopes; FOA # DE-FOA-0002162 [6.4.20]

This RFI solicits feedbackfrom industry, academia, researchlaboratories, government agencies, and other
stakeholders on BTO’s opaque envelope program and its future directions and priorities. To clarify these, BTO has

developedareportthatis structured aroundfive key areas of technology R&D. The reportidentifiescurrentenvelope
characteristics, R&D opportunities, integrationapproaches, and implementation pathways. BTO is requesting
feedbackon eachofthese areas. BTO is also requesting feedback on planned technical objectives, technical targets,
tools, overall R&D activities, and estimates of program impacts. This is solely a request for informationand nota
Funding Opportunity Announcement (FOA). EERE is not accepting applications.

Webinar: GEB Technical ReportSeries: Envelope & Windows

Previous Funding Opportunities

A funding opportunity announcement (FOA) is a document by which a U.S. Federal agency makes known its intentions
to award discretionary grants or cooperative agreements, usually as a result of competition for funds. The following
funding opportunitiesare no longer accepting applications.

DOE OTT Energy Program for Innovation Clusters (EPIC) Prize [7.20.20]

Submission Deadline: September 10,2020at5:00 pm ET
Winner Notification: ~September 30,2020at5:00 pm ET

Introduction and Prize Description

The U.S. Department of Energy (DOE) helps power and secure America's future and ensure the country’sroleas a
leader in science and technology. In 2015, the Secretary of Energyauthorized the formation of the Office of
TechnologyTransitions (OTT) to be responsible for developing and overseeing delivery of DOE’s strategic vision and
goals for technology commercializationand engagement with the business and industrial sectors across the United
States. OTT’s mission is to expand the commercial impact and public benefit of DOE’s research and development
portfolio to advance the economic, energy, and national securityinterests of the Nation.

Energy startups and innovative technologies are critical to the growth of the energyeconomy in the United States and
abroad. Startups drive technology development, business model innovation, and job creation. The private sector has
had difficulty providing sufficient capital, business development services, and entrepreneurial training to early-stage,
high-risk, longer- term, capital-intensive technologies, like those requiredfor transforming the nation’s energy
systems.

Strong business incubationservices—including, but not limited to, mentoring, entrepreneurial training, access to
testing and prototyping assistance—not only provide direct support for early-stage startups, butalso have the
potential to de-risk the startups for follow-oninvestors. Incubatorshave the potential to accelerate regional e conomic
development, strengthen national innovation capacity, and expand domestic energy-related manufacturing. By
providing due diligence, screening applicant companies, assisting with prototyping, connecting entrepreneurs with
manufacturers, and advising startupsto prudently use their capital on vital services, incubators play acritical rolein
supporting startups as they transition into the market.
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The EPIC prize seeks to recognize the most novel, comprehensive, and impactful incubator plansthatfocuson
developing stronginnovation clusters, connections, and supportfor energy-related technology and entrepreneurial
innovation. Prize competitors will develop a strategic plan to create orbolsterinnovation clusters through regional
engagement, including engagement of other private actors—both for- and non-profit—as well as state and local
entities that can provide additional resources.

The prize seeks to address a capital gap in supporting these critical organizations by providingfunds to be applied
where competitors needthem most. Providing capital to enable creative, forward-thinking organizations is critical to
allow organizations to think more expansivelyabout the role of incubators in the broader regionaland national
innovation and entrepreneurial ecosystem. Further, itis DOE’s hope that this funding will enable winners of this prize
to enhancetheirorganization’s resilience and operational sustainability.

DOE Energy Storage Grand Challenge [7.9.20]

Submission Deadline for RFI: August 31,2020

Background

In September 2018, Congress passed the Department of EnergyResearchand Innovation Act (Public Law 115-242) No.
114-246, codifying the efforts of the DOE’s Research and Technology and Investment Committee (RTIC). The Energy
Storage Subcommittee of the RTIC is co-chaired by the Office of Energy Efficiency and Renewable Energy and Office of
Electricity and includesthe Office of Science, Office of Fossil Energy, Office of Nuclear Energy, Office of Technology
Transitions (OTT), ARPA-E, Office of Strategic Planning and Policy, the Loan Programs Office, and the Office of the
Chief Financial Officer.

In January of 2020, the DOE announced the Energy Storage Grand Challenge (ESGC), acomprehensive programto
accelerate the development, commercialization, and utilization of next-generation energy storage technologies and
sustain Americanglobal leadership in energy storage. The ESGC builds on the $158 million Advanced Energy Storage
Initiative announcedin President Trump's Fiscal Year 2020 budget request.

The vision for the ESGCis to create and sustain global leadershipin energystorage utilization and exports with a
secure domestic manufacturingsupplychainthatis independent of foreign sources of critical materials by 2030. While
research and development (R&D) is the foundation of advancing energy storage technologies, the DOE recognizes that
global leadership also requires addressing associated challenges that lead to commercialization and widespread
adoption of energy storage technologies.

The ESGCis a cross-cutting effort managed by RTIC. The DOE established the RTICin 2019 to convene the key
elements of the DOE that support R&D activities, coordinate their strategic research priorities, identify potential cross-
cutting opportunitiesin both basic and appliedscience and technology, and accelerate commercialization.

Using a coordinated suite of R&D funding opportunities, prizes, partnerships, and other programs, the ESGC
established the followingfive cross—cutting tracks: (i) Technology R&D, (ii) Manufacturing and Supply Chain, (iii)
TechnologyTransitions, (iv) Policy and Valuation, and (v) Workforce. These five cross-cutting tracks have developed a
draft Roadmap that will be updated based on feedback from this RFl as well as other ongoing DOE efforts, such as
workshops, webinars, and other engagements with stakeholders. The roadmap identifies six use cases as neutral
guideposts to provide aframework for the ESGC. These use cases include (i) facilitatingan evolving grid, (ii) serving
remote communities, (iii) electrified mobility, (iv) interdependent network infrastructure, (v) critical services, and (vi)
facility flexibility, efficiency and value enhancement. More informationon the use cases and the draft Roadmap can
be found here:
https://www.energy.gov/energy-storage-grand-challenge/downloads/energy-storage-grand-challenge-draft-roadmap.

Each track has developed a set of RFl questions related to their respective areas and targetaudience. This RFlis
divided into five sections that represent eachtrackas follows:
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The purpose of the Technology Development Track covered in Section 1 is to develop and implement an R&D
ecosystem that strengthens and maintains U.S. leadership in energy storage innovation. To helprealize the vision of
U.S. energy storage leadership, the Technology Development track will establish user-centric use cases and
technology pathways to guide near-termaccelerationand long-term leadership in energy storage technologies. A set
of future energy storage use cases, enabled by aggressive cost reductions and performance improvements, will help
guide R&D objectives across a diversity of storage and enablingtechnologies. A full description of the use case
framework is discussedin the draft Roadmap. Afteridentifying a portfolio of technologies that have the potentialto
achieve major functional improvements, ensuringlong-term leadership includes augmenting the R&D ecosystem to
enable constantinnovation. The ecosystem includes partnerships, consortia, infrastructure, and otherlong-term
resources thataccelerate the journey from concept to commercialization.

The purpose of the Manufacturing and Supply Chain Track coveredin Section 2 is to strengthen U.S. leadership in
energy storage through strengthening the manufacturingsupply chains that produce state -of-the-art and emerging
energy storage technologies, includingsupporting technologies that enable se amless integration into larger systems
and the grid. Strengthening U.S. manufacturing of energy storage technologies occurs through commercializing and
scalinginnovations that make domestic manufacturers more competitive. Increasing U.S. manufacturing
competitiveness can come through multiple ways, including directlylowering the cost of manufacturing, lowering the
lifecycle cost of technologies throughimproved performance and/orlonger service lifetimes, diversifying sources for
critical materials — particularlyincreasing domestic sources — and through accelerating the process in which new
materials or components are integrated into systems and reliably produced at commercial scales to meet rapid
deployment/demand.

The purpose of the Technology Transitions Track discussedin Section 3 is to support the ESGC and strengthen U.S.
leadershipin energy storage by accelerating commercialization and deployment of energy storage innovations
through validation, financing, and collaboration. This Track focuses on potentially bankable business models that build
off of the Technology R&D use cases, and may also consider other use cases thatare ready for commercialization and
could supportwidespread adoptionof storage. Theseinclude behindthe meterand utility-scale storage, as well as
stationary and mobile storage. The approach will concentrate on addressing barriers to bankability and attracting
private investment. Where appropriate, lessonslearned will be leveraged from previous workon standardization of
solar contracts and capital market access for renewables. For example, minimizing perceivedrisk, such as uncertain
technology performance through formalized data sharing, can lowerriskpremiums, improve warranties, and spur new
insurance products that may attract more cost effective investment. Policies, incentives, and analysis tools that
support bankability will also be considered.

This track has identified a potential need for proactive market validation, demonstration, standards, and
dissemination of information to give market participants confidence in energy storage assets, thus reducing project
risk, lowering project costs, increasing investment, and accelerating market demand.

The purpose of the Policy and Valuation (P&V) Track discussedin Section 4 is to provide informationand analysis to
appropriately value energy storage in the power, transportation, buildings, and industrial sectors. The P&V track will
develop acoordinated, DOE-wide program that leverages the expertise and capabilities of the national laboratories to
provide stakeholders with cutting-edge data, tools, and analysis to enhance their policy, regulatory, and technical
decisions. Stakeholder engagement will be systematicand recurringto guarantee the DOE provides tailored solutions
for high priority needs. Providing stakeholders with the necessary information and capabilities to make informed
decisions will helpensure that storage is properly valued, effectively sited, optimally operated, and cost-effectively
used to improve gridand end-user reliability andresilience.

The purpose of the Workforce Development Track coveredin Section 5 is to focus the DOE’s technicaleducationand
workforce development programs to train and educate the workforce, who can thenresearch, develop, design,
manufacture, and operate energystorage systems widely within U.S. industry. The lack of trained workers has been
identified as aconcern for growth of the U.S. industrialbase, including many areas of energy storage. To have world-
leading programsin energystorage, a pipeline of trained researchand development staff, as well as workers, is
needed. For workforce developmentin energy storage, the DOE will support opportunities to develop the broad
workforcerequiredfor research, development, design, manufacture and operation. The DOE can play a critical rolein
facilitating the development of a workforce thatis necessary to carry out the DOE’s specialized mission. Energy
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storage is a highly specialized area of work and yet not afocus of 2 or 4 year college curricula. Therefore, itis
appropriatethatthe DOE take the lead in strengthening a pipeline of qualified individuals who canfulfill employment
needs atall stages of energy storage development, productionand deployment.

Purpose: The purpose of this RFlis to solicit feedback frominterested individuals and entities, such as, industry,
academia, research laboratories, government agencies, and other stakeholders to assist the ESGC with identifying
market opportunities and challenges— both technical and financial -- for the development, commercialization,
production, and deployment of energystorage technologies. Thisis solely arequest for information. In issuing this RFI,
the DOEis not seeking to obtain or utilize consensusadvice and/or recommen dations. The DOE is not accepting
applications at this time as part of the ESGC.

Comments must be submitted electronically to rticstorage@hag.doe.gov.

DOE Small-Scale Solid Oxide Fuel Cell Systems and Hybrid Electrolyzer
Technology Development; FOA # DE-FOA-002300 [5.28.20]

Submission Deadline for Full Proposals: July 8,2020
Anticipated Number of Awards and Amount of Funding: DOE anticipates $30 million will be awarded across the three
areasof interest; individual awards will be in the $3 million - $23 million range.

Scope of Solicitation / Topic Areas

Applicationsare sought to developadvancedtechnologies that can maturate the present state of Solid -Oxide Fuel Cell
(SOFC) and Solid-State Electrolyzer Cell (SOEC) technologies to a point of commerecial readiness for power generation
and hydrogen production. This solicitationincludes three Areas of Interest:

AOI 1: Small-Scale Distributed Power Generation SOFC Systems(5-25kW)

Projects funded underthis FOA will leverage existing cell technologyand have shorter development cycles with
potential for near-term (~5years) commercial implementation. The design, fabrication andtesting of small- scale
natural gas-fueled SOFCsystems can establish the technology and manufacturing base for MWe-scale SOFCsystems
and accelerate the development of lower cost, high efficiency coal-based utility-scale power generation with >90%
carbon capturefor the nation’s power grid.

Beginning of project: TRL 5. Applicants are expected to have their cell technology (i.e., materialchemistries and cell
design) fully developed forapplicationinto commercial systems prior to this proposed workto developthe SOFC
system.

End of project: TRL 7. Successful projects will resultin the designand construction of 5-25 kW SOFC distributed power
generationsystem prototypes followed by validation testingin arelevant environment.

AOQI 2: Hybrid systems using solid oxide systems for hydrogen and electricity productionincluding the validation and
development of materials and systems required for improving cost, performance andreliability.

Projects awarded under this AOIl will: validate materials, stacks, balance of plant (BOP), and operation of SOFCsystems
that can produce bothhydrogen and electricity; validate the performance of existing systems and improvements to
operation, materials and BOP to evaluate performance under relevant conditions; provide a complete techno-
economicanalysis on the SOECsystem for the application, and demonstrate improved cost, performance, robustness,
reliability, and endurance of SOECstack and BOP technology.

These awards will be TRL 3-5, research and development projects aimedat maturing concepts and technologiesto a
pointthatthey are tested in simulated environments as components within a sub-scale system.

AOI3: Cleaning of coal-derived syngas for use as SOFC fuel and testing of single and multiple cells on syngas.
Applicants are expected to leverage existingequipment and/or develop new processes to clean the contaminants
within coal-derived syngas forthe SOFCperformance testing to be able to validate a degradationrate less than
0.2%/1000 hours — the scope of the projects awarded under this FOA will notinclude SOFCcell oranode catalyst
development.
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These awards will be TRL 3-5, research and development projects aimedat maturing concepts and technologiesto a

pointthatthey are tested in simulated environments as components within a sub-scale system. The system will be a
large-lab or small pilot system representative of a much larger cooling system that would be integrated with a power
plant.

DOE EERE AMO FY2020 AMO Critical Materials FOA: Next-Generation
Technologies and Field Validation; FOA # DE-FOA-0002322 [5.14.20]

Submission Deadline for Concept Papers:June 25,2020

Submission Deadline for Full Applications: August 11,2020

Expected Date for EERE Selection Notifications: Winter 2020

Anticipated Number of Awards and Amount of Funding: The DOE anticipates making 5-10awards ranging from
$500,000for TopicArea 2,and S10millionto S30 millionfor TopicArea 1.

Description

The FOA seeks applications to (1) advance near-term, system-integrated, energystorage solutions toward commercial
deployment with fossil assets; (2) mature promising mid-technology-readiness-level (TRL), component-level energy
storage solutions toward eventual system integration with fossil assets; (3) develop innovative, low-TRLconcepts and
technologies that offer game-changingbenefits for fossil assets. Energy storage combined with fossil energy assets
offers a suite of benefits to asset owners, the electricity grid, and consumers. These benefits include a more reliable
and affordable energysupply, cleaner environmental performance, and stronger energy infrastructure. The FOA seeks
a variety of technologyapproaches to integrate fossil assets with thermal, chemical, and potential energy storage
applications.

DOE EERE BTO Connected Communities; FOA # DE-FOA-0002291
[3.27.20]

Description

This RFI pertains to a draft Funding Opportunity Announcement (FOA) planned to be issued by the Office of Energy
Efficiencyand Renewable Energy (EERE), Building Technologies Office (BTO), in collaboration with the Vehicle
Technologies Office (VTO), Solar Energy Technologies Office (SETO) and the Office of Electricity (OE) on Connected
Communities of Grid-interactive Efficient Buildings.

Background

BTO has a mission to develop and accelerate the adoption of cost-effective technologies, techniques, tools, and
services that enable high-performing, energy-efficient, and demand-flexible residential and commercial buildings in
both the new and existing buildings markets. The Office’s overall goal is to improve the energy productivity of
buildings without sacrificing occupant comfort or product performance—in other words to use energy more
productivelyand efficiently, not simplyto use less energy. Progress towards achieving this goal will make building
energy costs more affordable to the benefit of Americanhouseholds andbusinesses.

In support of this goal, BTO has developed a Grid-interactive Efficient Buildings (GEB) strategy which aims to advance
the role buildings can play in energy system operations and planning by optimizing across distributed energy
resources (DERs), such as flexible loads, energygeneration, and storage. The GEB strategydrives towards greater
affordability, efficiency, resiliency, and reliability, recognizing that:

e Buildingend uses canbe dynamically managed to reduce energycost, consumption, helpmeet grid needs,
and minimize electricity system costs, while meeting occupants’ comfort andproductivity requirements;

e Technologies such as photovoltaics (PV), electrochemical and thermal energy storage,combined heat and
power (CHP), electricvehicles (EVs), other DERs, and microgrids canbe co-optimized with buildings to
provide greater value and resiliency to both utility customers and the electricity system; and

e The value of energy efficiency, demandresponse, and otherservices provided by behind-the-meter DERs can
vary by building type, location, hour, season, and year.

11/27/20205:10 PM



17

A key part of this strategy includes utilizingefficient building design and operational strategies coupled with smart
technologies (sensors, actuators, controllers, etc.) and highly efficient building equipment for building energy
management. These are areas of core technological investment for BTO.

The vision of GEB is the integration and continuous optimization of DERs for the benefit of the buildings’ owners,
occupants, and the electricgrid. Improving the energy efficiency and demand flexibility of buildings alleviates pressure
onthe electricgrid and extendsour domesticenergy resources. Giventhe importance of DER integrationin this future
funding opportunityannouncement, BTO is collaborating on a core set of research questions with SETO, VTO, and OE.
Each of these program offices has unique perspective and expertise that will contribute to the Connected
Communities effort.

Draft FOA Topic Area: Connected Communities

DOE plans to make a significantinvestmentin Connected Communities because of the potential for high-performance
buildings and managed EV charging that effectivelyleverage smarttechnology, distributed energyresources, flexible
loads and grid integrationto cost-effectivelyreduce energy use and peak demand whileimproving the occupant
experience.

The goal of this potential FOA is to demonstrate, through regional pilots, the ability of groups of efficient buildings,
including some level of EV charging infrastructure, to provide additive benefits to the electricity system including peak
demand reduction, reduced capacity and energy needs, and other grid services through demandflexibility. This
includes the abilityto reduce, shift and modulate load or generate energy in both existing and new communities
across diverse climates, geographies, buildingtypes and grid/regulatory structures, while maintaining (if not
enhancing)occupant satisfactionand productivity. For the purpose of this topic, a “connected community” is a group
of grid-interactive efficient buildings with diverse, flexible end use equipment that collectivelywork to maximize
building and grid efficiency without compromising occupant needs and comfort. Connected communities builds on
BTO’s current Grid-interactive Efficient Buildings (GEB) research: https://www.energy.gov/eere/buildings/grid-
interactive-efficient-buildings andZero Energy Ready (ZE/R) strategies.

Current connected communities take advantage of highlyefficient homes and commercial buildings and multi-
disciplinary partnerships between utilities, building developers/owners and researchers. These communities leverage
innovation in high performance building design, operationand technology (i.e. dynamic wind ows, heat pumps, and
smartthermostats). In addition, the growing number of installed smart devices and advanced data-analytics greatly
increases flexibility of buildings to respondto grid needs. Connected communities include smart connected
neighborhoods and co-managed multi-use developments with sharedinfrastructure.

Connected communities have demonstrated new energy, reliability, affordability, and resilience benefits for
homeowners and businesses. For example, through work funded by the Building Tech nologies Office, ORNL
researchers have found that the actual energy consumption of the homes in the Reynolds Landing Smart
Neighborhood™ consumed 44% less energy (kWh)as comparedto similar homes built to minimum code requirements
in Alabama. Researchers are also learning that these homes can reduce their peak winter heating demand (kW) by
~34% from what a traditional, all-electriccommunity would have otherwise needed because of the highly efficient
envelope and capability to shift heatingand cooling loads. In additionto coordination of diverse, flexible building
loads, connected communities can potentiallyshareinfrastructure and energy assets to achieve economies of scale,
improve system efficiency, reduce operations, maintenance andcapital costs, and to island as part of a microgrid that
stages loads to operate during power outages.

A key advantage to connected communities is that load diversity, storage and generation across buildings and EVs can
be leveraged to create more economicvalue per unit of installed capacity while reducing emissions. This is especially
true for physically connected communities with shared systems. A simple example of the advantage gained from load
diversity is to consider two buildings subject to high demand charges with peak electricload occurringat different
times. One battery or other storage device, installed for both buildings, can be used to effectively reduce the peak
demand of both buildings, whereasin a single-building approach, each building would likely install its own battery to
achieve the same benefit. Extending the example to more than two buildings canincrease the value of the battery
even further.
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Similarly, in a multi-building complexwith a shared central thermal plant, to the extentthatthe buildings’ heatingand
coolingloads are not coincident with each other, the capacity of the shared plant canbe less than the sum of the
capacitiesif each building were to install its own thermal plant.

A key objective of the planned Connected Communities FOAis to have a coordinatedand diverse set of validation
projects that demonstrate the ability of large groups of buildings in aggregationto improve theirenergy efficiency,
resilience, and productivity while serving as reliable grid assets to meet spe cific and quantifiable grid needs. A
coordinated research approach, in which projects serve as a cohortto share challenges and best practicesbetween
each other and publicly, will allow DOE to synthesize information across many projects thatinclude multiple building
types, applications, vintages and sectors, climates, electricity regulatory and market environments,
occupancy/programmatic approaches, business models and occupantimpactin an effort to scale innovation.

DOE EERE FY 2020 Subsurface Imaging Lab Call [3.16.20]

FOA Issue Date: March 16,2020
Submission Deadline for Full Proposals: April 20,2020
Anticipated Award Notifications: July 2020

Overview and Purpose

Over the pastfive years, the U.S. Department of Energy’s Geothermal Technologies Office (GTO)sponsored R&Dto
adaptthe Play Fairway Analysis (PFA) technique to the geothermal industry, targetingthe identification of
undiscoveredor “hidden” hydrothermal systems and incorporating the regional or basin-wide distribution of known
geologic factors that control the occurrence of a particular geothermal system. By conducting PFA in unexplored or
underexploredregions, or by using new play concepts in basins with known geothermal potential, GTO investments
can quantify and reduce uncertainty in geothermal exploration—ultimately yielding a potential 30 gigawatts of
additional power from energy hidden deepin the Earth (Williams, 2008). The highly successful PFA effortyielded
many favorable prospects that require further study.

In FY 2020, the GTO Hydrothermal Program will continue its emphasis on discovering hidden geothermal systems
through a multi-prongedapproachthatincludes the following RD&D paths:
(1) Improving the understanding of heat source and occurrence for certain hidden play types that have not
yetbeen demonstrated in the U.S.
(2) Development of subsurface imaging technology, and
(3) Validation of recently developed play-based exploration methods, including through drilling (outside the
scope of this call, see funding opportunity DE-FOA-0002219)

This lab call focuseson (1) and (2) above, specifically for areas where traditional temperature gradient drilling cannot
be used to identify aresource. Geothermal plays of interest under this lab call present a significant challenge in
resource exploration and confirmation due to the high cost of deep exploratorywells as compared to shallower
temperaturegradientdrilling, and the relatively higher risk profile for projects drilling fewer, more expensive wells. In
addition, shallow temperature manifestations of the potential for heat from certaingeothermal plays may be masked
by shallow aquifers and this significantly limits the utility of commonly-used conventional exploration methods.

Significant progress has been madein recentyears adapting advanced geophysical techniquesfrom oil and gas into
certain geothermal settings. Direct transfer of technology may not be possible for all play types, as subsurface
featuresin geothermal settings are oftenmuch more difficult to image using seismic methods when comparedto oil
and gas plays. The cost of certain advanced geophysical surveys may also approach that of drilling a slim well, thus this
approach to lowering riskwill be mostadvantageous for plays where explorationand confirmation drilling is expected
to be relatively high cost.

Research Objectives

Having the ability to image structural features or other controls on permeability in geothermal systems would provide
geothermal explorers a critical constraint on the distribution of temperature and fluids in the subsurface. RD&D
resulting in new imaging capabilities is expectedto greatly improve the abilityto target exploration wells, thereby
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improving drilling success rates and loweringoverall development costs. Currently, the lack of geophysical methods
and technologies to reliably image these features makes exploration and development of geothermal systems
particularly challenging and costly. The ultimate goal of this effort will be to develop methods that reduce the total
number of wells that are neededto locate and confirm hidden ge othermal resources (see proposal requirements
below).

GTO is interested in projects that will:

e Reduce thecostand risk to future exploration drilling efforts through the provision of high-resolution
subsurfaceimagery atlocationsin certain promising geothermal settings. Imaging techniques involving the
integration of multiple geophysical data types are also allowed but not required.

e Advance thestate of the artin tools and techniques for accomplishing the same;

e Build onrecent GTO-funded work to improve the understanding of heat source and occurrence for certain
hidden play types that have notyet beendemonstratedin the U.S.; and

e Wherepossible, supportthe estimation of resource size to aid in prioritizing and justifying further exploration
investments.

DOE EERE FY 2020 Geothermal Technologies Office Hydrothermal and
Low Temperature Multi-Topic Funding Opportunity Announcement;
FOA # DE-FOA-0002219 [2.4.20]

FOA Issue Date: February 4,2020

Submission Deadline for Letter of Intent: March 2,2020

Submission Deadline for Full Applications: April 8,2020

Expected Submission Deadline for Replies toReviewer Comments: May 27,2020
Expected Datafor EERE Selection Notifications: July 2020

Expected Timeframe for Award Negotiations: September 2020

Background and Purpose

The Geothermal Technologies Office (GTO), within the U.S. Department of Energy’s (DOE) Office of Energy Efficiency
and Renewable Energy (EERE), supports early-stage research and development (R&D)to strengthen the body of
knowledge upon which industrycan accelerate the development and deployment of innovative geothermal energy
technologies.

GTO works to develop technologies to drive down the costs and risks of geothermal energy. Geothermal energy is a
domestic energyresource fromthe heat of the earth, whichrepresents areliable, secure, clean, and nearly
inexhaustible energy source.

This multi-topic funding opportunity aims to drive down costs and risks associated with the discovery of hidden
geothermal systemsin the Basin & Range regionof the U.S., and to enhance energy systemresilience throughthe
utilization of Reservoir Thermal Energy Storage (RTES), Deep Direct-Use (DDU) and other geothermal direct use
applications on military installations, hospital complexes, and otherlarge energy end-uses acrossthe U.S.such as
university campuses.

DOE American-Made Challenges: Geothermal Manufacturing Prize
[1.29.20]

Prize Announced: January 29,2020

Contest Open For Submissions: April 20,2020
Submission Deadline: July 20,2020

Contest Winners Announced: September 30,2020
Total Award Amount Available: $3.25 Million
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The U.S. Department of Energy (DOE) announced $3.25 millionfor the American-Made Geothermal Manufacturing
Prize. A first-of-its-kind for geothermal technology, this prize is designedto spur innovation and address
manufacturing challenges fundamental to operating in harsh geothermal environments. This prize further supports
the ability of the geothermal industry to reach the target of 60 Gigawatts electric of geothermal capacity by 2050 as
outlined in the recently released GeoVisionstudy.

“Additive manufacturingis such a promising technology for so many industries, and this American-Made prize will
help ensurethat, throughinnovation, the American geothermal industry will continue to lead the world,” said U.S.
Secretary of Energy Dan Brouillette. “By creating incentivesfor new approachesto device design, this prize will help
unlock the full potential of geothermal power as a clean, reliable, affordable energysource for American homes and
businesses.”

As partof the American-Made Challenges series, the Geothermal Prize unites the world’s be st-in-class research base
with the unparalleled entrepreneurial support system of the American-Made Network. Consistingof pioneering maker
spaces, dozens of energy incubators, universities, and 17 DOE National Laboratories, the network is primed to create a
sweeping portfolioof innovations to demonstrate the promise of additive manufacturing.

The Geothermal Prizeis a series of four progressive competitions that harness the rapidadvances that additive
manufacturing canprovidein tool design, fabrication, and functionality. It incentivizes innovators and entrepreneurs
to discover new advanced manufacturing solutions. This rapid, scalable approachto prototype development notonly
provides cash prizes, but also engages America’s unique innovation ecosyste m to help participants achieve their goals.
Eligible competitors include entrepreneurs, members of a team working within a company, university students and
faculty, small business owners, researchers at DOE National Laboratories, or anyone based in the U.S. thathas the
desire to bring an impactful solutionin this areato reality. Participants will compete for cash prizes, as well as
vouchers to leverage the capabilities and expertise of the American-Made Network. The combination of funding with
the mentoring, training, and other services from the American-Made Network supports long-term success for
participants and growth in U.S. manufacturing.

The Geothermal Prizeis led by the DOE’s Office of Energy Efficiencyand Renewable Energy’s Geothermal
Technologies Office and Advanced Manufacturing Office, and is administered by the National Renewable Energy
Laboratory in partnership with Oak Ridge National Laboratory on the American-Made Challenges platform.

Please visit HERE for more information, including preliminaryrules and how to getinvolved.

DOE American-Made Challenges: Water Resource Recovery Prize
[1.29.20]

Phase 1 Submissions Open:January29, 2020
Phase 1 Submissions Close: April28,2020
Phase 2 Submissions Open: May 2020

Phase 2 Submissions Close: May 2021

Phase 2 Winners Announced: June 2021
Total Award Amount Available: $1 Million

Through this prize competition, DOE is seeking novel, systems-based solutions from multidisciplinary teams to
implementresource recovery at small- to medium-sized water resource recovery facilities (WRRFs).

By presenting cost-effective and innovative facility engineering solutions, WRRFs can progress toward the goal of
doubling resource recovery and accelerate the transition from conventional wastewater treatment to a model of

resource recovery from municipal wastewater across the Unite d States.

Applicationsfor participation will be evaluated on demonstrated achievement of target recovery levels, with
additional credit being givenfor innovationand replicability. Beyond the cash prize, winners may be recognized by
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having their plans published on a public-facing website to provide potential wastewater treatment recovery strategies
that other wastewater treatment facilities might adopt.

Who can participate?

Small-to medium-sized WRRFs (defined by DOE as those facilitiestreating nomore than 50 million gallons perday,
based on acalendar year average), technology developers, resource customers (e.g., farmers, electricand gas
utilities), academicresearchers, regulators, business/financial interests, local governments and non-profit
organizations are all welcome and encouragedto compete. However, DOE expects that at leastone WRRF will be a
partof any successfulsubmission.

EDA OIE 2020 Build to Scale (B2S) Program; FOA # EDA-HDQ-OIE-2020
[2.18.20]

FOA Issue Date: February 18,2020
Submission Deadline for Full Applications: March 24,2020
Estimated Total Program Funding: $35,000,000

Description

EDA’s Office of Innovation & Entrepreneurshipis committed to furthering technology-based economic development
initiatives that accelerate high quality job growth, create more economic opportunities, and supportthe future of the
nextgeneration of industryleading companies. To advance these goals, EDA awards grants throughthe Build to Scale
Program (formerly the Regional Innovation StrategiesProgram) for activities designed to develop and support regional
innovation initiatives.[1] EDA thereby advances the growth of connected, innovation-centric economies thatincrease
job growth, enable the workforce of tomorrow, enhance global competitiveness, and foster global competitiveness
through technology commercializationand entrepreneurshipas describedin Stevenson-Wydler Technology
Innovation Act of 1980 (hereafter “Section 27”).

The Build to Scale Program invitesorganizations who are aidingcompanies in developing the next generation of
technologies to apply forfunding. These organizations may be operating initiatives to unlockinvestment capital
acrossaregion or sector, operatingprograms to accelerate company growth, empowering the next generation of
entrepreneurs, and/orenablingtechnology commercialization.

Under the Build to Scale Program, EDA is soliciting applications for three separate competitions:
1. The Venture Challenge
2. The Capital Challenge
3. Thelndustry Challenge

Partnerships for Opportunity and Workforce and Economic
Revitalization (POWER) Initiative: Federal Fiscal Year 2020 — Request for
Proposals (RFP) for Project Grants [12.9.19]

RFP Release Date: December 9,2019

Application Portal Opens: January 13,2020
LetterofIntentDue: February28,2020at5:00PMET
Proposal Due Date: March 27,2020 at5:00 PM ET

The AppalachianRegional Commission (ARC) is publishing this request for proposals (RFP)
to solicit applications for grants under the Partnerships for Opportunity and W orkforce and
Economic Revitalization (POWER) Initiative for federal fiscal year 2020 (FY20) funding.

The POWER Initiative makesavailable federal resources to help communities and regions
that have been affected by job losses in coal mining, coal power plant operations, and
coal-related supply chain industries due to the changing economics of America’s energy
production.
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POWER supports efforts to create a more vibrant economic future for coal-impacted
communities by cultivating economicdiversity, enhancing job training and reemployment
opportunities, creating jobs in existing or new industries, and attracting new

sources of investment.

This RFP provides ageneral overview of the POWER nitiative, as well as the specific
requirements neededto complete a POWER FY20grant application.

Additional backgroundinformation on the POWER Initiative and a complete list of projects
that have been funded under this effortis available at www.arc.gov/POWER.

Advanced Research Projects Agency — Energy (ARPA-E) Performance-
Based Energy Resource Feedback, Optimization, and Risk Management
[9.19.19]

Funding OpportunityAnnouncement (FOA) Issue Date: September 19,2019

First Deadline for Questions to ARPA-E-CO@hgq.doe.gov:5 PM ET, October 18,2019

Submission Deadline for Concept Papers: 9:30AM ET, October 28,2019

Second Deadline for Questions to ARPA-E-CO@hgq.doe.gov:5 PM ET, TBD

Submission Deadline for Full Applications: 9:30 AM ET, TBD

Submission Deadline for Replies to Reviewer Comments: 5 PM ET, TBD

Expected Date for Selection Notifications: TBD

Total Amount to Be Awarded Approximately $30 million, subject to the availability of appropriated funds.
Anticipated Awards ARPA-E may issue one, multiple, or no awards under this FOA. Awards may vary between
$250,000and $10million.

Program Description:

Optimal utilization of all grid assets requires a fundamental shiftin grid management rooted in an understanding
of assetrisk and system risk. Existing management practices were designedfor a grid consistingof and fully reliant
on conventional generationassets. Present operational and planning practices do not acknowledge or leverage the
true capabilities and associated challenges of emerging assets. A novel risk-driven paradigm will allow emerging

assets to be trusted and relied uponto provide the critical products and services necessary to maintain an efficient
andreliable grid, thereby breaking the persistent reliance on conventional generation technologies.

PERFORM seeks to develop innovative management systems that represent the relative delivery risk of each asset
and balance the collective risk of all assets across the grid. A risk-driven paradigm allows operators to: (i) fully
understandthe truelikelihood of maintaining a supply-demand balance and system reliability, (ii) optimally
manage the system, and (iii) assess the true value of essential reliability services. This paradigm shiftis critical for

all power systems and is essential for grids with high levelsof stochastic resources. Projects will propose methods
to quantify and manage risk at the assetlevel and at the system level.

Innovation Need:

Affordableand reliable electricity is a fundamental component for any advanced society. Thereis a strong
correlation of a country’s grossdomestic product (GDP) with its electric energy consumption. Andthe pursuit to
electrifyenergyservicesfor transportation, buildings, and various industrial sectors onlyadds to the importance of
the electricpower sector.

Today’s grid relies on conventional, bulk power plants to provide the essential flexibility to operate power systems
reliably. These assets are dispatchable and can guarantee theiravailable capacity, exceptin rare events. The
existing risk management strategy is to protect against those rare events: the sudden loss of a single bulkasset.
Existing risk management practices align well with conventional technologies but must be reassessed due to the
impending dramatic shiftin resource mix, including the increase in intermittent renewable resourcesand storage
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technologies. As emerging technologies are increasingly deployed, management systems must evolve to leverage
all capabilities of these emerging assets to maintain an economicaland reliable grid.

Potential Impact:

PERFORM projects will design arisk score that clearlycommunicates the physical deliveryrisk of an asset’s offer
and design grid management systemsthat endogenously capture uncertaintyand evaluate and hedge the syste m
risk position to meet or exceeda baseline systemriskindex. This pursuit will achieve the following areaimpacts.

Security:

Optimal utilization of renewable and clean resources for all grid services: (i) improvesgrid reliability, (ii) reduces
energy imports, and (iii) provides a sustainable path to energy independence.

Environment:

When low- or zero-emission assets provide all grid products and services, grid operations are no longer relianton
legacy, carbon-heawy centralized generationassets, whichenablesthe grid to absorbmore clean resources.

Economy:

Modernization of risk management practices is a viable and cost-effective way to reduce costs to consumerswhile
achievingacleanand sustainable electric power sector. Novel risk management strategies will also enhance the
value proposition of emerging technologies, including renewable resources and storage. This pursuit merges risk
techniques of the electric power sector with the finance and actuarial science communities, thereby enabling
further economic growth and opportunitiesas well as redefining the future role of electric power sector entities.

Planning and Operation Models and Data Analytics for Solar Grid
Integration; RFl # DE-FOA-0002157 [7.26.19]

RFI Issue Date: July 26,2019
Submission Deadline for RFI: August 30,2019

Description:

The U.S. Department of EnergySolar Energy Technologies Office (SETO) is issuing this request forinformation (RFI) to
inform strategies relatingto the modeling, monitoring, predicting, and controlling of solar photovoltaic (PV) systems.

Asthe penetrationof solar PV on the gridgrows, these activities will become moreimportant as grid operators
consider how solar adoption impacts grid planning and operations technologies.

SETO is seeking information from industry, academia, research laboratories, government agencies, and other
stakeholders.

Purpose:

The purpose of this RFlis to solicit feedbackto inform SETO’s strategic planning on research relatedto the integration
of distributed solar energyresources.

SETO will not provide funding or compensation for any information submitted in response to this RFland SETO may
use information submitted to this RFl without any attribution to the source. This RFl provides the broad research
community with an opportunity to contribute views and opinions regarding planning and strategy development.
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DOE Solar Energy Technologies Office American-Made Solar Prize
[5.28.19]

Overview

The American-Made Solar Prize is a prize competitionfrom the U.S. Department of Energythatis designedto
revitalize U.S. solar manufacturing. The competition aims to support the growth of U.S. solar manufacturing and
reenergize American energy innovation by tapping into American’s competitive spiritand the nation's unparalleled
innovation ecosystem.

Through aseries of three contests, innovators from across the countrywork to transform bigideasinto concepts and
then prototypes ready forindustry testingona condensed timeline. The Solar Prize offers competitors $3 millionin
cash prizes and supportfromthe American-Made Network, helping connect entrepreneurs to national labs, industry
experts, facilities, and other resources they need to succeed.

Through the American-Made Network, the world's best-in-class national laboratory research base is combined with an
unparalleled entrepreneurial support system consisting of pioneering fabrication facilities, energyincubators, and
other valuableresources. Together, they support competitorsin the Solar Prize to create a sweeping portfolio of
innovations primed for private investment and commercial scale up.

Who Can Compete?

Competitors are entrepreneurialindividuals orteams legally residing or basedin the United States. Competitors can
be individuals of one or multiple organizations, students, university faculty members, small business owners,
researchers, or anyone with the desire and drive to transform an idea into an impactful solution.

The firstround of the Solar Prize was announced in June 2018. Semifinalists were selected in February2019 and
finalists will be selected ata demonstrationday eventin June 2019. Round 1 winners will be announced in fall 2019.

The second round of the Solar Prize was announced in March 2019 and submissions are currently open. Read the rules
and submityourideabyJuly 16.

Background

The Solar Prize supports the Administration’s work to spur solar manufacturing, develop innovative solar solutions and
products, and create domestic jobsand opportunities through public-private partnerships. The prize model disrupts
traditional thinking, and introduces, expands, and evolves what’s possible for federalagencies. Prize competitions
increase the number of perspectives working to solve difficult problems, fosterinterdisciplinary collaboration, remove
barriers to participation, and make innovation easy, fast, and agile.

The American-Made Solar Prize is the inaugural prize of the American-Made Challengesprogram, whichincentivizes
the nation's entrepreneurs to reassert Americanleadershipin the energy marketplace. These new challenges seek to
lower the barriers U.S.-basedinnovators face in reaching manufacturing scale by accelerating the cycles of learning
fromyears to weeks, while helping to create partnerships that connect entrepreneurs to the private sectorand the
network of DOE's National Laboratories across the nation.

The American-Made Solar Prize is funded by the U.S. Department of Energy Solar Energy Technologies Officeand is
administered by the National Renewable Energy Laboratory.

For more information, please referto the following links.

Aboutthe American-Made Solar Prize: https://americanmadechallenges.org/solarprize/about.html

How to Compete in the American-Made Solar Prize: https://americanmadechallenges.org/solarprize/compete.html

American-Made Solar Prize: https://americanmadechallenges.org/solarprize/index.html

Network: https://americanmadechallenges.org/solarprize/connect.html
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American-Made Solar Prize Official Rules Modification01 09-17-2018 September 2018: American-Made Solar Prize
Official Rules Modification 01 09-17-2018 September2018.pdf

American-Made Solar Prize Fact Sheet DOE NREL April 2018: American-Made Solar Prize Fact Sheet DOE NREL April
2018.pdf

FY19 Advanced Manufacturing Office Multi-Topic FOA; FOA # DE-FOA-
0001980 [5.7.19]

FOA Issue Date: May 7,2019

Submission Deadline for Concept Papers:June 20,2019

Submission Deadline for Full Applications: August 29,2019

Expected Submission Deadline for Replies to Reviewer Comments: October 16,2019
Expected Date for EERE Selection Notification: January2020

Expected Timeframe for Award Negotiations: March 2020

AMO supports innovative advanced manufacturing applied R&D projects that focus on specific high-impact
manufacturing technology and processchallenges. AMQOinvests in foundational energy-relatedadvanced
manufacturing processes (where energy costs are a determinant of competitive manufacturing)and broadly
applicable platform technologies (the enablingbase uponwhichothersystemsand applicationscan be developed).
The competitively selected projects from this FOA will focus on developing next-generation manufacturing material,
information, and process technologies thatimprove energy efficiency in energy intensive and energy dependent
processes, and facilitate the transition of emerging cost-competitive energy technologies to domestic production.

AMO strategic goals supported by this FOA are to:

e Improve the productivity and energy efficiency of U.S. manufacturing.

¢ Reduce lifecycle energyand resource impacts of manufacturedgoods.

e Leverage diverse domesticenergy resources in U.S. manufacturing, while strengthening environmental stewardship.
¢ Transition DOE supportedinnovative technologies and practices into U.S. manufacturing capabilities.

e Strengthen and advance the U.S. manufacturing workforce.

Multi-Topic FOA:

In fiscal year 2019, AMO is issuing a multi-topic FOAthatintegrates identified research opportunities across AMOinto
a single funding opportunity. With this FOA, the AMOintends to fund high-impact, earlyto mid-stage research in the
following topic areas (More detailed descriptions of eachtopicarea can befoundin Section I.B. below):

Topic 1: Innovations for the Manufacture of Advanced Materials

¢ Subtopic1.1: Accelerate the Manufacturing Process Design and Development Cycle for Advanced Energy Conversion
and Storage Materials

e Subtopic1.2: Innovative Manufacturing Processes for Battery Energy Storage

e Subtopic1.3: Materials and Manufacturing Process Development of Nanocrystalline Metal Alloys

e Subtopic1.4: Process-Informed Science, Design, and Engineeringof Materials and Devices Operating in Harsh
Service Conditions

Topic 2: LowerThermal Budget (LTB) Processes for Industrial Efficiency & Productivity
¢ Subtopic2.1: Advances in Industrial and Process Drying
¢ Subtopic2.2: Thermal Process Intensification

Topic 3: Connected, Flexible and Efficient Manufacturing Facilities and Energy Systems

¢ Subtopic3.1: Medium-Voltage Power Conditioning Systems to Enable Grid-Dispatchable and Resilient
Manufacturing Facilities

¢ Subtopic3.2: High Power to Heat Ratio, High Efficiency Combined Heat and Power (CHP)

¢ Subtopic3.3: Verificationand Validation of CHP and District Energy
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Funding Levels:

The applicants’ technologies may be at different levels of maturity; proposed funding levels and project durations
should be commensurate with the workscope necessaryto advance the technology to the proposed readiness level.
Awards will be made atone of two funding levels:

e Tier 1 -up to $500,000 for up to2 years - concept definitionand proof of concept projects are limited to Technology
Readiness Level (TRL) 2 and TRL 3 activities.

e Tier 2 - up to 54,000,000 for up to 3 years (up to 512,000,000 for Subtopic 1.2 and up t 0 510,000,000 for Subtopic
2.2)-Tier 2 projects caninclude activities in Tier 1, but must also include scope to bring the technologyto later stage
TRLs.

Funding requests must be justified, and should be commensurate with the scope of the work being p roposed. More
detail about estimated funding levels canbe found in SectionIl.A.i.

Applicationsmust clearly identify the starting and ending TRL for the project and justify the TRLs assigned. See
AppendixE for EERE’s definitions of TRLs.

Allwork underEERE funding agreements must be performed in the United States. See Section IV.J.iii. and Appendix C.

Application Process

The application process will include two phases: a Concept Paper phase and a Full Application phase. Only applicants
who have submitted an eligible Concept Paperwill be eligible to submit a Full Application. At each phase, EERE
performs an initial eligibility review of the applicant submissions to determine whetherthey meet the eligibility
requirements of Section Ill of the FOA. EERE will not review or consider submissions that do not meet the eligibility
requirements of Section Ill. All submissions must conform to the following form and content requirements, including
maximum page lengths (described below) and must be submittedvia EERE Exchange at https://eere-
exchange.energy.gov/, unless specifically stated otherwise. EERE will not review or consider submissions submitted
through means otherthan EERE Exchange, submissions submitted after the applicable deadline, or incomplete
submissions. EERE will not extend deadlines for applicants who fail to submit required information and documents
due to server/connection congestion.

DOE Advanced Building Construction with Energy Efficient Technologies
& Practices (ABC) [5.3.19]

FOA Issue Date: 5/3/2019
Informational Webinar: 5/13/20191:30pmET
https://doe.webex.com/doe/onstage/g.php?MTID=e0e 763aac?
daf6b2464e74cadaebca3a3

Submission Deadline for Concept Papers: 6/10/20195:00pmET
Submission Deadline for Full Applications: 8/12/20195:00pmET
Expected Submission Deadline for Replies to Reviewer 9/17/20195:00pmET
Comments:

Expected Date for EERE Selection Notifications: In firstquarter FY20
Expected Timeframe for Award Negotiations: In first quarter FY20

DOE’s mission isto ensure America’s security and prosperity by addressing its energy, environmental, and nuclear
challenges through transformative science andtechnology solutions. Poweringand heating our homes, offices,
schools, hospitals, restaurants, and stores consumes enormous amounts of energy. Residential and commercial
buildings account for approximately 40% of the nation’s total energy demand—greaterthan that for eitherindustryor
transportation—about 75% of all electricity use, and even more of peak power demand, resulting in an annual
national energybill totaling more than $380 billion. There is tremendous opportunity for savings giventhat 55% of the
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nation’s more than 118 millionhomes and 50% of the nation’s 5.6 millioncommercial buildings were built before
1980—priorto the existence of today's more efficient products and building construction practices.

Unlocking the potential energy savings of these buildings through more affordable energy efficiencytechnologies
represents significant economic opportunities for the United States. Implementation of more affordable efficiency
technologies wouldyieldsuch corollary benefits as alleviating stress on the electricgrid and improving its reliability,
resilience, and environmental performance. For American households and businesses, improvingthe energy efficiency
of buildings translates to lower energy bills in homes and commercial buildings. Cutting energy waste in U.S. buildings
by 20% would save our nation some $80 billion annually on energy bills, about $235 ayear for each person in the
United States. Furthermore, savingmoneyon energy costs allows more moneyto flow into other sectors of the
economy, leading to the creationof new jobs.

Remaining Challenges and Opportunities

The United States has made significant progress in improving building energy efficiencyoverthe last 30 to 40 years4
duein partto the breakthroughresearch supported by BTO.5 BTO has improved the affordability and performance of
a wide range of new energy technologies, including many advances in solid-state lighting, highly efficient windows,
heat pump water heaters, and high efficiency furnaces and air conditioners, among otherareas. These technologies
have in turn enabled major advancements in energy efficiency for bothnew and existing buildings.

Nevertheless, energyuse in U.S. residential and commercial buildings remains the largest end-use sector, and
Americansspend asignificant portion of income poweringthe buildings in which theylive and work. Still, demand for
energy efficiencyin buildings—beyond simple equipment upgrades like light-emittingdiode (LED) lights—remains low
for anumber of reasons, including the following challenges:

¢ Whole building efficiency (new or retrofits) cannot be implemented by deploying a single product or action.

e Whole building energy efficiency retrofits are typically more expensive than single technology upgrades.

e The benefits of whole building energy efficiency retrofits are often spreadamong more than one beneficiary.

e Thevalue propositionfor whole building efficiency and/or retrofits is not always clear to the parties that
need to take action.

e Available building efficiency products and processes can be disruptive which, understandably, often leads to
a reluctanceto adoptthem.

This FOA represents an integrated strategyacross BTO activities to capitalize on this opportunity and develop
innovative and advanced technologies that can maximize energy efficiency while being economical, practicable, and
appealing; leverage opportunities for buildings to be more responsive to the grid; and encourage productive
partnerships that can helpovercome technical and other challenges.

Specifically, the FOAwill fund researchaimed at developing transformative technology solutions that—

e deliver cost-effective and scalable15 deep energy savingsin both new and existing buildings;

e incorporate methodsto modernize construction, reduce costs, and improve quality;

e addressaforementioned barriersto rapid and broad-scale adoption of energy efficiency technologies and
approaches; and,

e where possible, serve complementaryinterests such as grid reliability, productivity, comfort, etc. to help
drive uptake.

HPC4Energylnnovation Program: Collaborations for U.S. Manufacturers
[4.5.19]

Call for Proposal:April 1,2019

Concept paper due: May 6,2019

Request for full proposal: End of June 2019
Full proposal due: End of July 2019
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Finalists notified:October2019
Expected projectstart: November2019

The High Performance Computing for Energy Innovation (HPCAEI) Program seeks qualifiedindustry partners to
participate in short-term, collaborative projects with the Department of Energy’s (DOE’s) national laboratories.
Through support fromthe Office of Energy Efficiency and Renewable Energy’s (EERE) Advanced Manufacturing Office
(AMO), Fuel Cell Technologies (FCTO), and Vehicle Technologies Offices (VTO) and DOE’s Office of FossilEnergy (FE),
the selectedindustry partners will be granted access to high performance computing (HPC)facilities and world-class
scientists at DOE’s national laboratories. HPCAEl is the umbrella program for the HPC4Manufacturing (HPC4Mfg),
HPC4Materials (HPC4Mtls), and HPC4Mobility programes.

e The HPC4MfgProgramisinterestedin establishing collaborations that address key manufacturing challenges
by applying modeling, simulation, and data analysis. The program aims to improve energy efficiency, increase
productivity, reduce cycle time, enable next-generation technologies, test control system algorithms,
investigate intensified processes, lower energycost, and accelerate innovation.

e The HPC4AMtls Programisinterested in collaborations that address key challenges in developing, modifying,
and/or qualifying new or modified materials that perform wellin severe or complex environments through
the application of HPC, modeling, simulation, and data analysis.

e The HPC4Mobility Programisinterestedin collaborations that address key mobility challenges in developing,
modifying, and/or qualifying new or modified software, hardware, and implementation solutions that
performwellin complex mobility systems and systems of systems in rural and metropolitan areas on local,
regional, state, or national level through the application of HPC, modeling, simulationand data analysis.

Outlined below in the BackgroundSection are topics of interest specific to the offices supporting this solicitation.

Eligibility for the HPC4Mfgand HPCAMtls programs is limited to entities that manufacture or develop productsin the
United States for commercial applications and the organizations that support them. Relevant government e ntities are
eligible to receive awards from the HPC4 Mobility Program only. Selected demonstration projects will be awarded up
to $300,000to support compute cyclesand work performed by the national lab partners. The industry partner must
provide a participant contribution of at least 20% of the DOE funding for the project.

In addition, we will consider follow-on projects to previously awarded, successful demonstration projects in these
areas. These projects shouldfocus on the furtherimplementation of the demonstrated HPCapplicationin the
industrial setting - taking it closer to operational use and broad national impact. Selected follow-on projects will be
awarded up to $300,000to support computing cycles and work performed by the national lab partners. The industry
partner must provide a participant contribution of at least 50% of the DOE funding for the project; of this, atleast half
should be in cash to support the national laboratory work.

FY20 Single-Year Lab Projects in Photovoltaics (PV) and Concentrating
Solar-thermal Power (CSP) [3.28.19]

Solicitation Issue Date: March 28,2019

Submission Deadline for Proposals: May 22,2019

Selection Date: Mid-July

Single-year FY20 Annual Operating Plan (AOP) nationallab projects that advance high-risk, novel researchin

photovoltaics (PV) and concentrating solar-thermal power (CSP).
PHOTOVOLTAICS (PV)
Single-Year Projects on Breakthrough PV Cell and Module Concepts

This topic will support high-risk, breakthroughideas that, if successful, would create disruptive PV cell and/or module
technologyand enable majorlevelized cost of energy (LCOE) reductions towardthe SunShot 2030 targets. High-risk,
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potentially breakthrough ideas, such as tandem cells, contact and interconnect innovations, are encouraged in this
topic.

CONCENTRATING SOLAR-THERMAL POWER (CSP)
Single-Year Projects Developing Novel CSP Concepts

This topic will support efforts to testand advance novel CSP-relevantideas or components that may have a disruptive
impacton future CSP LCOE or value. Areas of interestinclude all CSP technologies that may be compatible with
SunShot 2030 cost targets. Many relevant goals are described in SETO’s most recent Portfolio Review Report (see
pages 20-25).

DOE Solar Energy Technologies Office Fiscal Year 2019 Funding Program;
FOA # DE-FOA-0002064 [3.26.19]

Issuing Organization: U.S. Department of Energy’s (DOE) Office of Energy Efficiency and Renewable Energy (EERE)
Solar Energy Technologies Office (SETO)

FOA Issue Date: March 26,2019

Submission Deadline for Mandatory Letter of Intent (LOI): May 7,2019

Submission Deadline for Concept Papers: May 14,2019

Submission Deadline for Full Applications and SIPS Applications: July 25,2019
Expected Submission Deadline for Replies to Reviewer Comments: September6,2019
Expected Date for EERE Selection Notifications: November 2019

Expected Timeframe for Award Negotiations: November 2019 — February 2020

e Applicants mustsubmita Letterof Intent (LOI)and Concept Paper by 5:00 pm ET on the due date listed above to
be eligible to submita Full Application.

e To apply to this Funding Opportunity Announcement (FOA), applicants must register with and submit application
materials through EERE Exchange at https://eere-Exchange.energy.gov, EERE’s online application portal.

e Applicants must designate primaryand backup points-of-contactin EERE Exchange with whom EERE will
communicate to conduct award negotiations. If an applicationis selected for award negotiations, itisnota
commitmentto issue an award. Itis imperative that the applicant/selectee be responsive during award
negotiations and meet negotiationdeadlines. Failure to do so may resultin cancelation of furtheraward
negotiations and rescission of the selection.

Appalachian Regional Commission (ARC) Partnerships for Opportunity
and Workforce and Economic Revitalization (POWER) Initiative Grants
[3.5.19]

RFP release date: January 7,2019
Proposal due date: April 10,2019 at 5:00 PM (EDT)

The AppalachianRegional Commission (ARC) is publishing this Request for Proposals (RFP) to solicit ap plications for
grants under the Partnerships for Opportunity and Workforce and Economic Revitalization (POWER) Initiative for
Federal FiscalYear 2019 (FY19) funding. The POWER Initiativeis a congressionally funded initiative that targets federal
resources to help communities and regions that have beenaffected by job losses in coal mining, coal power plant
operations, and coal-related supply chain industries due to the changing economics of America's energy production.
POWER supports efforts to create a more vibrant economic future for coal-impacted communities by cultivating
economicdiversity, enhancing job training and re-employment opportunities, creating jobs in existing or new
industries, and attracting new sources of investment. This RFP is organized to provide a general overview of the
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POWER Initiative, as well as the specificrequirements needed to complete a POWER FY19 grant application.
Additional backgroundinformation on the POWER Initiative and a complete list of projects that have been funded
under this effortis available at: https://www.arc.gov/funding/POWER.asp.

POWER (Partnerships for Opportunity and Workforce and Economic Revitalization) is a congressionallyfunded
initiative that targets federalresources to help communities and regions that have been affected by job losses in coal
mining, coal power plant operations, and coal-related supplychainindustries due to the changing economicsof
America's energy production.

In Fiscal Year 2019, ARC's POWER Initiative will continue focusingon investments that are regional, strategic,
transformational, and maximize economic revitalization in Appalachia's coal-impacted communities. POWER
investment priorities include:

e Buildingacompetitive workforce;

e Enhancingaccessto and use of broadband services;
e Fosteringentrepreneurial activities;and

e Developingindustry clustersin communities; and

e Strengthening substance abuse response.

Eligible funding applicants include:

e Localdevelopmentdistricts;

e Indian Tribesor aconsortium of Indian Tribes;

e States, counties, cities, or other political subdivision of a state, including a special purpose unit of a state or
local government engaged in economic or infrastructure development activities, or a consortium of political
subdivisions;

e Institutions of higher education ora consortium of institutions of higher education; and

e Public or private nonprofit organizations or associations.

Regional Initiative to Accelerate Carbon Capture, Utilization, and
Storage (CCUS) Deployment; FOA # DE-FOA-0002086 [2.11.19]

The Department of Energy (DOE) National Energy Technology Laboratory (NETL) intends to issue a Funding
Opportunity Announcement (FOA) on behalf of the Office of Fossil Energy (FE), Carbon Storage Program. The FOAIs
anticipated to be issuedin the second quarter of Fiscal Year 2019. The FOA will competitively award cooperative
agreements thatidentify and address regional challengesto accelerate commercial deployment of carbon capture,
utilization, and storage (CCUS) through a new regional initiative. DOE envisions awarding up to 4 financial assistance
awards that will last 3-5 years.

This regional initiative may be based upon an established Regional Partnershipregion or anewly proposed region. The
FOA will be an open solicitation that encourages consolidation of expertise and stakeholders within current Regional
Carbon Sequestration Partnerships (RCSPs) to define regions thatinclude expertise and stakeholders to accelerate
commercialdeployment of carbonstorage.

The FOA will seek to preserve, share, and advance the existing researchand development (R&D) through activities to
include:

1. Addressing Key Technical Challenges - Facilitate regional deployment of integrated CCUS by advancing the critical
knowledge and capabilitiesneeded for successful storage operations towards commercial deployment beginningin
2025 thatensures safe, secure, efficient, and affordable Carbon Dioxide (CO2) injection and containment in potential
regional storage complexes in diverse geologic settings.

2. Facilitating Data Collection, Sharing, and Analysis - Collaborate with other DOE FE funded research efforts, including

academia, National Laboratories and industry, to coordinate and facilitate collectionand analysis of new data, and
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analysis of existing datain the region to improve understanding of the impacts of CO2 injection/storage and ensure
safe, secure, efficient, and affordable CO2 injection and containment.

3. Evaluating Regional Infrastructure - Evaluate the regional needs and challenges for the development of a safe and
environmentallysound CO2 infrastructure that would transport CO2 captured from fossil power generating plants
and/or industrialsources and distribute for associated storage in enhanced oil recovery (EOR), saline storage, and/or
other suitable storagesites.

4. Promoting Regional Technology Transfer — Identify and engage industry, utilities, potential site operators, regional
non-governmental organizations, local authorities, and regulators to inform and educate on CCUS technologies.

ELIGIBILITY

All types of entities will be eligible to apply except Federal agencies, Federally Funded Research and Development
Centers (FFRDC), and nonprofit organizations described in section501(c)(4) of the Internal Revenue Code of 1986 that
engaged in lobbying activities after December 31, 1995. Although FFRDCcontractors are noteligiblefor an award as a
prime, they may be proposed as ateam member if, in aggregate, their effort does not exceed 30%of the total
estimated cost of the project, including the applicant’s and the FFRDC contractor’s portions of the effort. The National
Energy Technology Laboratory may not participate as a project team member or sub-awardee.

DOT Automated Driving System Demonstration Grants; NOFO #
693JJ319NF00001 [12.21.18]

The U.S. Department of Transportation (USDOT) has announced that up to $60 millionin grant funding is available for
automated driving system/autonomous vehicle demonstration projects.

The USDOT Notice of FundingOpportunity (NOFO)will resultin multiple grant awards to eligible entities to fund
demonstration projects that test the safe integration of automated driving systems into the Nation’s on-road
transportation system.

Full applications are due on March 21,2019, and must be submitted through www.Grants.gov

The goals of the Automated Driving System (ADS) Demonstration Program are:
a. Safety: Test the safe integration of ADS into the Nation’s on-road transportation system. Fund projects that
demonstrate how challenges to the safe integration of ADS into the Nation’s on-road transportation system
can be addressed.

b. Data for Safety Analysis and Rulemaking: Ensure significant data gathering and sharing of project data with
USDOT and the public throughout the projectin nearreal time, either by streaming or periodic batch
updates, and demonstrate significant commitment to leveraging the demonstration data and results in
innovative ways. Fund demonstrations that provide data and informationto identifyrisks, opportunities, and
insights relevant for USDOT safetyand rulemaking priorities needed to remove governmental barriers to the
safe integration of ADS technologies.

For example:
e What safety metrics characterize safety riskof ADS integrationinto the transportation system?
¢ Whatdata are necessary to develop these metrics?
¢ How can the demonstration help provide data to seta baseline for humansafety?
¢ How can the demonstrationhelp provide data to seta baseline for the safety of ADS operation?
¢ How can operational data provide leading indicators that would enhance future safety analysis?
¢ How can the demonstration help provide data to define safety equivalency for ADS light duty and heavy-
duty vehicles, including commercial motor vehicles?

c. Collaboration: This program seeks to work with innovative State and local governments, as well as

universities and private partners, to create collaborative environments that harness the collective expertise,

ingenuity, and knowledge of multiple stakeholders. These projects should include earlyand consistent
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stakeholderengagement, including early coordination with law enforcement, local publicagencies, industry,
transportation-challenged populations, the public, and otherrelevant stakeholders as applicable to conduct
these demonstrations on terms that work for all parties.

In addition to the program goals listedabove, the focus areas of the ADS Demonstration Program are:
a. Significant Public Benefit(s): Fund a select number of larger-scale projects that resultin a significant
benefit(s) to the public.

b. Addressing Market Failure and Other Compelling Public Needs: Fund projects where industry lacks
adequate incentivesto participate. This includes areas where cost, risk, or complexity are too significant for
any single private sectorentity (e.g., cybersecurity) or where alack of private sectorinvestment has not
proven sufficientto support particulargroups (e.g., access for individuals with disabilitie s).

c. Economic Vitality: Ensure thatthese Federalfunds supportthe U.S. industrialbase through Buy American
and other requirements. Recognizing Executive Order 13788, proposed projects must support economic
vitality at the national and regional level, including advancingdomesticindustryand promoting domestic
development of intellectual property.

d. Complexity of Technology: Fund a collection of projects that demonstrate automation, with preference for
demonstrating L3 or greaterautomationtechnologies.

e. Diversity of Projects: Funda collection of projects that serve a variety of communities, including urban,
suburban, and rural environments, and that serve a variety of transportation markets including freight,
personal mobility, and publictransportation.

f. Transportation-challenged Populations: Fund projects that testapplications with the greatest potential to
servicetransportation-challenged populations, including older adults and individuals with disabilities. As
applicable forsuch populations, projects may focus on entry, egress, and optionsto make transfereasy,
which may include design of ADS for accessibility, usability, and safety, including securement and restraint
systems for wheelchairs and other equipment for people with disabilities.

g. Prototypes: Given the focus on demonstrations, fund projects thatinclude technologiesthatare, ata
minimum, in limited prototype state suitable to support safe demonstrations but do not need to be readyfor
broader deployment. Demonstrations must meet all applicable safety standards or have a detailedapproach
concerning how the granteeintends to apply for any necessary exemptions.

Eligible Applicantsinclude:

State and Local governments

Tribal governments

Transit agencies and authorities

Metropolitan planningorganizations

Other subdivisions of State or local governments (includingpublic port authorities/districts)
Public academic institutions

Public researchinstitutions, or

A multijurisdictional group thereof applying through a single lead applicant

Costsharing or matchingis NOTrequired butis encouragedand will be consideredin the awar d selection process.

Energy-Water Desalination Hub; FOA # DE-FOA-0001905 [12.12.18]

This FOA supports the establishment of an Energy InnovationHub in the area of Energy-Water Desalination (referred
to asthe “Hub”) to accelerate transformational advances in science and engineering focused on reducing the energy
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and costrequirements of desalination to provide clean and safe water. The Hub will include highly collaborative
research teams, spanning multiple scientific, engineering, and where appropriate, economicand public policy
disciplines. By bringing together top talentfrom across the fullspectrum of researchand development (R&D)
performers—including universities, private industry, non-profits, and National Laboratories—the Hub will serve as the
world-leading R&D center in Energy-Water Desalination.

The Energy-Water Desalination Hub aligns with the Department of Energy (DOE) EERE/AMO strategicgoals to: 1)
improve the productivity and energy efficiency of U.S. manufacturing; 2) reduce lifecycle energy and resource impacts
of manufacturedgoods; 3) leverage diverse domestic energy resources in U.S. manufacturing, while strengthening
environmental stewardship; and 4) transition DOE supported innovative technologiesand practices into U.S.
manufacturing capabilities.

Successful Applicants will address key technical focus areas in Energy-Water Desalination and will operateasa
coordinated R&D hub of experts across industry, university, and national laboratories, as well as other key
stakeholders. The Hub will pursue a cohesive, strategic R&D investment portfolio with the highestimpactforenergy
efficiency, water efficiency, and cost reductionsto enable achievement of pipe parity of desalination from a range of
water sources.

Pipe parity will be defined using technical, cost, and environmental success metrics suchas: energyintensity
(energy/m3water); levelized cost of water (S/m3 water) including assumptions about discount rate, plant life, etc.;
life cycle energy; water intensity (m3/unit of end product); degree of utilization of unconventional water or energy
sources, or exploiting synergies between

energy systems; environmental considerations; and water system security and resiliency (e.g., risk of disruption, # of
days of lost service).

This model will strengthen cooperation in current and future energy-water nexus R&D activitieswithin DOE (suchas
Fossil, EERE, and ARPA-E) and across multiple agencies (such as DOD, DOI, USDA, and EPA). The Hub is part of DOE’s
broader efforts to address issuesat the energy-water nexus, whichincludes a developinginitiative to use prizes and
challenges to catalyze innovationin critical waterissues.

DOE has organized the Hub into four topicareas:

1) Materials Research and Development - Materials R&Dhas the potentialto improve materials usedin specific
components and in water treatment systemsto improve energy efficiencyand lower costs. Desalination and r elated
water treatment technologies can benefit frommaterials improvements forarange of products, including
membranes, pipes, tanks and pumpsthat dramatically increase their performance, efficiency, longevity and are
durable and corrosion resistant.

2) New Process Research and Development - Novel technology processesand system design concepts are needed to
improve energy efficiencyand lower costs for water treatment, including new technologies related to water pre-
treatment systems (e.g., upstream from the desalination unit operation). New process technologies are also needed
to address associated challenges such as water reuse, water efficiency, and high-value coproducts.

3) Modeling and Simulation Tools - Multi-scale models and simulation tools are needed to inform the R&D via

performance forecasting, design optimization, and operation of desalinationtechnologies and related water -
treatment systems that will lead to improved energy efficiencyand lower cost.
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4) Integrated Data and Analysis - In order to consistently define, track, and achieve pipe parity in the highestimpact
areas, central, strategic, non-biased, integrated data and analysis is neededto align the Hub’s project-level activities in
each of the four topic areas to the Hub goals and to measure technical success of both project-level activities and the
overall Hub. Thereisalso aneed to develop information resources, studies, and analysis tools necessary to guide the
Hub’s strategic R&D portfolio.

The intent of this approach is to assemble the most highly qualified experts acrossthe breadth andscope of the Hub’s
four topic areas. Anideal Hub application wouldinclude multi-disciplinary experts from across industry,
manufacturers, university, non-profits, Federally Funded Research and Development Centers(FFRDC), states and
municipalities, as well as other key stakeholders with expertise in advanced energy technology applicable to the
Energy-Water Desalination Hub.

EPA Clean Diesel Funding Assistance Program FY 2019; RFA # EPA-OAR-
OTAQ-19-01 [12.20.18]

The U.S. Environmental Protection Agency (EPA) anticipates awarding approximately $40 million in competitive grant
funding for the Diesel Emissions Reductions Act (DERA) Clean Diesel Funding Assistance Program. The Program s
soliciting applications nationwide for projects that achieve significant reductions in diesel emissions in terms of tons of
pollution producedand exposure, particularly from fleets operating in areas designated by the EPA Administratoras
poor air quality areas.

Application packages must be submitted electronically to EPA through Grants.gov (www.grants.gov) no later than
Wednesday, March 6,2019, at 11:59 Eastern time to be considered for funding.

Note the attached file and the information detailed below. For moreinformation, also visit:
https://www.epa.gov/cleandiesel/clean-diesel-national-grants

Important Dates

Request for Applications (RFA) Opens: December 20,2018
Deadline for Applications: January 8,2019

Notification of Selected Applicants: April 2019

Funding of Awards: May — October2019

Supporting Informationfor RFA

2019 Sample Project Narrative (WORD)(15 pp, 674 K, December 2018)

2019 Sample Application Fleet Description (Excel)(712 K, December 2018)

2019 Priority Area List (PDF)(13 pp, 1 M, December 2018)

2019 Sample Drayage Operating Guidelines (PDF) (2 pp, 161K, December2018)

Clean Diesel FundingAssistance Program FY 2019 Transport Refrigeration Unit (TRU) Factsheet (3 pp, 76 K, December
2018, EPA-420-F-18-028)

Frequently Asked Questions

All applicants are encouraged to review the Frequently Asked Questions (FAQ) (PDF) (13 pp, 357K, December 19,
2018) for further clarification of this Request for Applications. Applicants may email written questions to:
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cleandiesel@epa.gov. Please type “RFA Question” in the subjectline. The FAQdocument will be update dweekly

during the application period, and the estimated final posting of the FAQdocument will be Wednesday, February 27,
2019.

See the deadline for submitting questions forthe FAQdocumentin the Important Dates section above. All questions
and answers, including those from all webinar information sessions, will be addedto this document.

Eligible Applicants
The following U.S. entities are eligible to apply for Clean Diesel National Grants:
Regional, state, local or tribal agencies/consortia or port authoritieswith jurisdiction over transportation or air quality

Nonprofit organizations or institutions that represent or provide pollution reduction or educational services to
persons or organizations that own or operate diesel fleets or have the promotion of transportation or air quality as
their principal purpose.

School districts, municipalities, metropolitan planning organizations (MPOs), cities and counties are all eligible entities
to the extentthatthey fall within the definitionabove.

Please referto the full RFA for specific information about this competition.

Eligible Uses of Funding
Eligible diesel vehicles, engines and equipmentinclude:

e Schoolbuses

e Class 5 —Class 8 heavy-duty highway vehicles

e Locomotive engines

e Marine engines

e Nonroad engines, equipment or vehicles used in construction, handling of cargo (includingat ports or
airports), agriculture, mining or energy production (including stationary generators and pumps).

Grantfunds may be used for clean diesel projects including:

e EPA verifiedtechnologies or certified engine configurations

e (California Air ResourcesBoard (CARB) EXIT verified technologies or certified engines
e Idle-reduction technologiesthat are EPA verified

e Aerodynamictechnologies and low rolling resistance tires thatare EPAverified

Early engine, vehicle, or equipment replacements with certified engine configurations

Funds awarded under this program cannot be used to fund emission reductions mandated by federal law. Equipment
for testing emissions or fueling infrastructure is not eligible for funding. Please refer to the full RFA for specific
information about this competition.

ARPA-E Solicitation on Topics Informing New Program Areas; FOA # DE-
FOA-0001953 [12.20.18]

U.S. Department of Energy’s (DOE’s) Advanced Research Projects Agency-Energy (ARPA-E) announcedits latest
funding opportunity designed to support early stage, transformative energytechnologies. The “Solicitationon Topics
Informing New Program Areas” funding opportunity enables ARPA-E to investigate potential new program areas while
highlighting energy challengesof critical interest to American competitiveness and security.

“By design, ARPA-Eis an agencythatadapts quickly to the changingenergy landscape, and this new program will allow
us to better capitalize on emerging energy trends,” said U.S. Secretary of EnergyRick Perry. “This program will enable
the Department to target technologies atthe projectlevel, driving innovation and creating new op portunities.”
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This Funding Opportunity will remainopenfor an extended period, and new topics will be releas ed periodicallyto
targetemerging technologies and potential new program areas. This first roundcalls for innovative technologies
supporting next generation nuclear energy, high temperature sensors for downhole geothermal exploration, and
ultra-durable, lower-energy concrete for infrastructure. ARPA-E will award up to $18 millionto project teams spread
across standard and small business (SBIR/STTR) solicitations.

DOE believesthese funded projects could encourage the development of cross-disciplinary communities aroundthese
topic areas, potentiallyleading to the creation of new projects and programes.

For more information, visit: https://arpa-e-foa.energy.gov/

Thisannouncementis purposelybroadin scope, and will covera wide range of topics to encourage the submission of
the mostinnovative and unconventional ideas in energy technology. The objective of this solicitationis to support
high-risk R&D leading to the development of potentially disruptive new technologies across the full spectrum of
energy applications. Topics under this FOA will explore new areas of technology development that, if succ essful, could
establish new program areasfor ARPA-E, or complement the current portfolioof ARPA-E programs.

Targeted Topics:

A. Extremely Durable Concretes and Cementitious Materials

Full Application Submission Deadline:9:30 AM ET, February 18, 2019

ARPA-Eisinterestedin receiving Full Applications in support of advancing extremely durable concretes and
cementitiousmaterials. This topic seeks research towards concrete that outlasts conventional concrete, reduces
lifetime O&M expenses and their associated energyrequirements, and therefore greatly reduces cement/concrete.
Work underthis program will consist of early stage research.

B. Leveraging Innovations SupportingNuclear Energy

Full Application Submission Deadline:9:30 AM ET, February 18, 2019

Itis clear thata substantial reduction of constructioncost, 0&M cost, and constructiontime, in combination with
targeting reactor plant operation for commercial viability, is required to fundamentally enhance the competitiveness
and attractivenessof nuclearenergy. The ARPA-E MEITNER Program (DE-FOA-0001798)[1] is alreadyinvestigating
several innovative technologies that forward this goal. The purpose of this Targeted Topicis to addresskey technology

gapsin the portfolio.

https://arpa-e.energy.gov/?q=arpa-e-programs/MEITNER

C. Downhole Tools to Enable Enhanced Geothermal Systems

Full Application Submission Deadline:9:30 AM ET, February 18,2019

ARPA-E seeks novel low-cost sensortechnologies capable of mitigating risks and lowering costs in EGS development
by better characterizing rock formations and fluid enthalpyat depth. Technologies of interestinclude but are not
limited to fiber-opticsensors and enthalpy measurement devices, as well as companion electronics and
communications equipment. Successful projects will facilitate reservoir creation and maintenance, reduce unexpected
reservoir behavior, and ultimatelylower costs associated with EGS. Successful technologies developed for this
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purpose may also offerside benefits in applications including O&G, subsurface energy/CO2 storage, ae rospace and
automotive engineering, nuclear energy, and space exploration.

Advanced Systems Integration for Solar Technologies (ASSIST); FOA #
DE-FOA-0001987 [10.17.18]

Office: Solar EnergyTechnologies Office

Funding Number: DE-FOA-0001987

Funding Amount: $46 million

Key Dates:

FOA Issue Date: October 15,2018

Letterof Intent Due Date: November 14,2018 5:000mET

Submission Deadline for Full Applications: December7,20185:00pm ET
Expected Submission Deadline for Replies to Reviewer Comments: February1,20195:00pmET
Expected Date for EERE Selection Notifications: March 22,2019
Expected Timeframe for Award Negotiations: 60days

Application Deadline: October 25,2018

Description:

The Advanced Systems Integration for Solar Technologies (ASSIST): Situational Awareness and Resilient Solutions for
Critical Infrastructure funding opportunity will strengthenthe integration of solar on the electricity grid, especially at
critical infrastructuressites, improve the resilience of the nation’s electricity grid, and streamline technology transfer
challenges. The nation’s critical infrastructure is defined as the essential services that are vital to the economy,
security, and health of the nation.

Solar generation can play a critical role in ensuring continuity of service at these sites during widespread disruptions
from either man-made or natural threats. These projects will help to develop tools that enhance the situational
awareness of solar systems on both the distribution and transmission grid and validate tech nologies thatimprove the
security and resilience of the grid.

Applicants are encouragedto work with state, local, tribal, and territoryowners and operators to take proactive steps
to manage risk and strengthenthe security and resilience of the nation’s critical infrastructure. On receiving an award,
recipients will be required to submitinteroperability and cybersecurity plansthat detail how they will implement and
maintain these aspects of theirsolution.

There are two interrelated areas of interest in this funding opportunity:
¢ TOPIC1.1:R&D and Technology Transfer for Solar Situational Awareness

The office seeks to fund unique and innovative solutions thatincrease grid operators’ situationalawareness of solar
PV systems deployedthroughoutthe electricity system at strategic locations. These tools are expected to improve
resilience of the nation’s critical infrastructure and can help to ensure continuity of service during widespread
disruptions fromeither man-made or natural threats. Projects should also show how a fleet of multiple solar systems
in differentlocations could respond to fast-changing conditionsunder normal operations and could provide power to
critical loads during grid outages.

e TOPIC1.2:R&D, Technology Transferand Validation of Proactive Resilience Solutions

The office seeks projects that go beyond the research and development to include a field validation phase. Field tests
should demonstrate how these solutions can enhance resiliency of the grid with high penetrations of solarsystems.
These solutions should identify the strategic location of solar PV systems that will ensure that critical infrastructure
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will have power during widespread disruptions from either man-made or natural threats. These projects must
demonstrate how the technology solutions resultin greater resilience of the nation’s critical infrastructure.

Prior to submitting a full application for this opportunity, a mandatory letter of intentis due on November 14,2018 at
5:00PMET. A concept paper is not required for this funding opportunity. All application deadlines arein the table
below.

Additional Information

Download the full funding opportunity on the EERE Exchange website

Read the EERE press release about this funding opportunity announcement

For FOA-specificsupport, contact SI.LFOA.SETO@ ee.doe.gov

See more funding opportunities from SETO and sign up for our newsletter to keep up to date with the latest news.

USDA Small Business Administration Phase One Grants [9.11.18]

The Small Business Innovation Research (SBIR) program at the U.S. Department of Agriculture (USDA) offers
competitively awarded grants to qualified small businesses to support high quality research related to important
scientific problems and opportunities in agriculture that couldlead to significant public benefits. The program
stimulates technological innovationsin the private sector and strengthens the role of federal researchand
developmentin support of small businesses. The SBIR program also fosters and encourages participationby women-
owned and socially or economically disadvantaged small businesses.

General Information

The objectives of the SBIR Programareto:

e stimulate technological innovations in the private sector;

e strengthentheroleof small businessesin meeting Federal research and development needs;

e increase private sector commercialization of innovations derived from USDA-supported researchand
development efforts; and

e foster and encourage participation by women-owned and socially and economically disadvantaged small
business firms in technological innovations.

The USDA SBIR program office directs all activities required underthe SBIR law and executesthe policy established by
the Small Business Administration. The SBIR program at USDA is administered exclusively by the National Institute of
Food and Agriculture (NIFA). SBIR program awards are based on the scientific and technical merit of investigator
initiated ideas. The SBIR Program does not make loans and does notaward grants for the purp ose of helping a
business get established.

SBIR Phase | grants are limited to $100,000 and duration of 8 months and are opento any small business concernthat
meets the SBIR eligibility requirements. SBIR Phase Il grants are limited to $600,000 and duration of 24 months and
are only opento previous Phase | awardees. SBIR program funds are allocated in proportionto the number of
proposals received over 10 broad topicareas. Proposals are reviewed througha confidential peer review process
using outside experts from nonprofit organizations. All applicants receive verbatim copies of reviews.

Participation by university faculty or government scientists in SBIR projects is strongly encouraged. They canserve as
consultants or can receive a subcontract (in both cases limited to no more than 1/3 of the Phasel award or 1/2 of the
Phase Il award) and continue to work full time at their institution. University faculty or government scientists can also
serve as aPlif they reduce employmentat their institutionto 49 percent for the duration of the grant.

Small Business Innovation Research (SBIR) Topics

e Forestsand Related Resources
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e PlantProduction and Protection - Biology

e Animal Productionand Protection

e Air, Water and Soils

e Food Science and Nutrition

e Rural Development

e Agquaculture

e Biofuelsand Biobased Products

e Smalland Mid-Size Farms

e PlantProduction and Protection — Engineering

ARPA-E’s Grid Optimization (GO) Competition [7.25.18]

The purpose of this FOA is to fund researchand development of solution techniques that will be used by awardees to
compete in Challenge 1 of the Grid Optimization (GO) Competition. The GO Competitionis aseries of prize challenges
to accelerate the development and comprehensive evaluation of grid software solutions. The first GO Competition,
Challenge 1, is an algorithm competition focused on the security-constrained optimal power flow (SCOPF) problem for
the electricpower sector.

Existing grid software was designedfor a powergrid centered on conventional generationand transmission
technologies. Recentyears have seen major developments in new types of resources includingdistributed energy
resources (DER), intermittent resources (wind and solar), and storage. Such emerging technologies have unique
characteristics distinct from conventional resources. Emerging technologiesface a prohibitive barrier within large-
scale grid operationsas existing software support systems do not acknowledge these unique characteristics with the
same level of accuracyand efficiency with which they capture conventional resources. As a consequence, this existing
software paradigm does not allow for these assets to be used to their full potential. Furthermore, the ever-increasing
emphasis on grid resilience demands innovative management of a more diverse resource portfolio, which existing grid
software is not equipped to handle without overly simplifyingassumptions. Simply put, in orderto improve grid
resiliency, the powerindustry must significantlyadvance grid software. ARPA-E is seeking submissionsthat describe
novel techniques to solve this security-constrained optimal power flow problem; sucha description includes, but s
not limited to, alternative formulationsof the problem, approximations, heuristic approaches, decomposition
techniques, etc.

Critical issues to discuss in the application submitted to this FOA include, but are not limited to:

e Technical details regarding the proposed approachand its applicability to large-scale, non-convex, mixedinteger
programs (MIP). In particular, relate the proposed effort to the problem of SCOPF and the specific formulationfor
Challenge 1.

e (Quantitative comparisons of the proposedalgorithmic approachto other state of the art SCOPF approaches
and/or other generalized non-convex MIP approaches as well as provide initial evidence that the proposed
approach is promising.

e Complexity of the two-stage structure (the first-stage is the pre-contingencystate and the secondstage is the
post-contingency state) related to real powerand reactive power response; approaches thatignore these
complexities will be considered non-responsive.

e Complementarity modelingimposed in relation to recourse decisionvariables related to the real power response
(i.e., participation factor drivengenerator response) and reactive power response (i.e., PV/PQ switching).

¢ Handling of the non-convexities in the network flow problem.

e Proposedapproachesinterms of the GO Competition scoring criteria
(https://gocompetition.energy.gov/challenges/challenge-1/scoring) and strengths and weaknessesrelated to
finding the lowest objective functionvalue, satisfying constraints, algorithm run-time and robustness/ability to
find feasible points.

e Howthe proposedsolutiondiffers from state-of-the-art approaches, including citations of any pertinent
literature.
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Award Size: $5 million in federal funding is expected to be available for new awards under this announcement.
Maximum award size $250,000.

Expected Number of Awards: One, multiple, or none.

To apply to this FOA, Applicants must register with and submit application materials through ARPA-E e XCHANGE.

DOE EERE SETO American-Made Solar Prize [7.2.18]

The American-Made Solar Prize is a $3 million prize competition designed to accelerate and sustain Americansolar
innovation through a series of contests and the development of a diverse and powerfulsupport networkthat
leverages National Laboratories, energy incubators, and otherresources. For moreinformation, please visit for more.

Pilot Program for Transit-Oriented Development (TOD) Planning
[5.24.18]

Asoutlined in statute, the Pilot Program for TOD Planning is intendedto fund comprehensive planning that supports
economicdevelopment, ridership, multimodal connectivity and accessibility, increased transit access for pedestrian
and bicycle traffic, and mixed-use development near transit stations. The program also encourages identification of
infrastructure needs and engagement with the private sector.

Consistent with statutory direction, FTA is seeking comprehensive planning projects covering an entire transit capital
projectcorridor, rather than proposals thatinvolve planning forindividual station areas or only a small section of the
corridor. To ensure any proposed planning work reflects the needs and aspirations of the local community and results
in concrete, specific deliverables and outcomes, transit project sponsors must partner with entities with land use
planning authority in the transit project corridor to conduct the planningwork.

The Pilot Programfor TOD Planning helps support FTA’s mission of improving public transportation for America’s
communities by providing fundingto local communities to integrate land use and transportation planning arounda
new fixed guideway or core capacity improvement project. Per statute, any comprehensive planningfunded through
the program must examine ways to improve economic development and ridership, foster multimodal connectivity and
accessibility, improve transit access for pedestrian and bicycle traffic, engage the private sector, identify infrastructure
needs, and enable mixed-use development near transit stations.

Efficient Drilling for Geothermal Energy FOA # DE-FOA-00018880
[5.2.18]

The mission of GTO is to support early-stage research and development (R&D) to strengthen the body of knowledge
upon which industry canaccelerate the developmentand deployment of innovative geothermal ener gy technologies.
Geothermal energy isadomesticenergy resource fromthe heat of the earth, which represents a clean, efficient, and
nearly inexhaustible energy source. Geothermal energyis arenewable powersource thatis always available; when
used to generate electricity, geothermal achievesa high capacity factor thatis second onlynuclear power forall utility
scale generationl. The current domestic installed geothermal capacity is over 3.8 gigawatts (GW). Itis estimated there
is avast 100+ GW potential in additional domestic geothermal development accessible in undiscovered hydrothermal
and enhanced geothermal systems (EGS)2; however, technological innovationis requiredfor industry to economically
converttheseresources into useful energyservices.

GTO’s technology portfolio includesearly-stage R&D in EGS, hydrothermal, and low temperature and co-produced
resources. This research helpsto reduce the high riskassociated with early stage R&D that supports the continued

efforts of the geothermal industry. The geothermal industry operates in a harsh subsurface environment with unique
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technical and operationalchallenges. Foremost among those challengesis that the resourceis “out of sight” ata
depth of approximately 2 to 5 kilometers, in hard, abrasive rock formations at elevated temperatures and pressures
well beyond those typically encounteredin oil, gas, or other subsurface operations. Consequently, DOE involvement in
early stage R&D enables the geothermal sector to develop cutting-edge technologies and innovation that expands the
potential for domestic geothermal energy growth and future production in new geographical regions of the country.

Early-stage R&D in drilling technologies presents an opportunity for innovation that can have a bigimpactin making
new geothermaldevelopment more economical. Drilling operations canbe up to 50% of the cost of geothermal
development3. Giventhat much of the drilling occurs in the early stages of a project, complications from drilling
failures can lead to cascadingconsequences resultingin overall project failure. Enabling the geothermalindustry to
drill more efficiently canreduce both the risk and costand would help spurindustryto expand capacity in the near -
term.

Anincreasein the deployment of domestic geothermal energyas arenewable power source has many benefits to the
nation. Because geothermalelectricity generation has a high capacity factorand no fuel costs, additional deployment
of geothermal will increase gridreliability, bolster nationalenergy security, and keep energy prices stable to make it
more affordable for millions of Americans.

The drilling literature4 defines many various activities that determine drilling success. While, the rate at which awell is
drilled is only one of several performance parameters thatinfluence drillingefficiency, GTO opts to measure efficient
drilling in this FOA using the average penetration rate of a geothermal drilling operation in depth vs. days (DvD). For
consistency, this FOA considers drilling operations to include pre-spud engineering and wellhead equipment activities.
While this deviatesfrom analysis forthe upcoming DOE GeoVision Report5 whichalso includes
mobilization/demobilizationand site preparationtimes in drilling operation, research and developmentin these areas
are outside of the scope of this FOA.

A survey of domestic geothermal injection and production wells drilled between 2005-2010in Nevada and California
are shown in Figure 1. This data shows that an average domestic geothermal injection/production well is drilled with a
DvD of 125 feet perday, but also demonstrates a large variability in the drilling rates. While there are limited
examples of geothermal wells achievinga DvD more than double the average rate, itis more much common for
geothermal wellsto be drilled at significantly slower rates.

TOPICAREA 1: REDUCING NON-DRILLING TIME

Topic Area 1 will focus on early stage R&D projects that show the ability to reduce NDT. For this FOA, the general
definition of NDT is adopted from Lowryetal.9 as “time spent over the drill rig without deepening the hole and
encompasses ‘flattime’, ‘non-productive time’, and ‘trouble time’”. Flat time is defined as activities thatdo not
advance or deepenthe wellbore such as: planned trips, running casing, cementing, and wireline logging operations.
Trouble time is defined as addressing issues in the wellbore such as lost circulation, stuck pipe, cementing difficulties,
or an unstable wellbore. Non-productive time is defined as unplanned activities and drilling related inefficiencies such
as: equipment malfunctions, unscheduled trips, or laborissues.

9 Lowryetal., 2017, “Reservoir Maintenance and Development Task Report for the DOE Geothermal Technologies
Office GeoVision Study” SAND2017-9977

Responsive proposals to this topic area will be for early stage R&D projects that lead to significant reductionsin NDT
for drilling in geothermal conditions. Technical areas of interestinclude, but are not limited to:

e Real-time data analysis and/or machine learning algorithms that enable rig automation,
e Educational methodologiesthat support workforce culture improvements,

e Technologies that enable casing while drilling and/or monobore completions,

e Innovative technologies that can mitigate trouble time from lost circulation events, and
e Improvingthe amountdrilledperbottom hole assembly to reduce tripping.

EERE anticipates 2-5 awardsunder Topic Area 1. Individual awards in TopicArea 1 may vary between $1,000,000 -
$2,000,000, and have up to 24 month project duration. This Topic Area has a cost share requirement of 20%. The

11/27/20205:10 PM



42

Recipient must provide 20 % of total project costs. (Total Federal share plus Recipient cost share equals total project
costs.)

TOPICAREA 2: ADVANCED DRILLING TECHNOLOGIES

Topic Area 2 will focus on earlystage R&D projects in innovative drilling technologies thatimprove the rates of
penetrationfor drilling geothermal wells. As described by Lowry et al.9, the process of drilling a geothermalwell
includes downhole energytransfer, rockreduction, rockremoval, borehole stabilization, formation fluid control,
logging, and borehole preservation. Topic Area 2 seeks applications that will develop new technologiesthatincrease
performance qualifiers duringgeothermal well drilling, and/or applicationsthat develop methodologies that will allow
geothermal wellsto be drilled more efficiently with existing technologies.

Responsive proposals to this topic area will be for early stage R&D projects thatresultin asignificantincrease of ROP
for drilling in geothermalconditions. Technical areas of interestinclude, but are not limited to:

e Innovative drilling methods, materials, and/ortechnologies that are tailoredto increase ROPin geothermal
conditions,

e Improvementsin vibrationcontroland/or use of mechanical specificenergy to increase bit durability while
maintaining or improving ROP, and

e Advancementsin steering efficiency thatimprove directional responsiveness.

EERE anticipates 1-4 awardsunder Topic Area 2. Individual awards in Topic Area 2 may vary between $1,000,000 -
$2,000,000, and have up to 24 month project durations. This Topic Area has a cost share requirement of 20%. The
Recipient must provide 20% of total project costs. (Total Federal share plus Recipient cost share equals total project
costs.)

TOPICAREA 3: INNOVATIVE PARTNERSHIP MODELS

Topic Area 3 will explore innovative approachesand models to accelerate the transfer of geothermal drilling and
related technologies fromthelaboratoryinto the realworld by focusing on building partnerships that will increase
adoption of nascenttechnology and improve tacit knowledge transferin the geothermal industry.

Rather than funding research on individual technology solutions directly, applicants will research and develop new
methods to advance research portfolios of geothermaldrilling (and related) technologiesand overcome challenges
endemic to the geothermal technology transfer space, including knowledge gaps betweenthe research/industrial
communities. Applicants must demonstrate a realistic pathway to test, scale, and sustain the model afterthe period
of performance. Potential areas of interestinclude, but are notlimited to, structures to incentivize industry -
researcher collaboration, approaches to lower barrierssuch that new entrants canleverage existing facilities, methods
to leverage underutilized data and facilities (suchas methods that incentivize data sharing across the geothermaland
other subsurfaceindustries), and methodsto drive down the cost and accelerate processes aroundtechnology
validation and certification.

While funding earlystage R&D is critical for EERE to achieve its mission, with this topic GTO solicits proposals that will
complement those efforts. EERE seeks impactful mechanisms for improving the ways in which competitive ge othermal
technologies canreach the market, and provides funding to help developand test those mechanisms for potential
broad adoption by the geothermal private sector. This fundingis intended to support the required wor k to evaluate
the viability of new models (such as personnel time, legal services, financial modeling, partner involvement, and
leverage for additional funds), and analysis of the outcomes.

Successful projects will enable the market adoption of variousdisruptive geothermal energysolutions. Lead applicants
may include, but are not limited to, educational institutions, incubators/accelerators, nonprofit entities, industry
associations, corporations, and investment/financial/insurance firms. DOE/NNSA Federally Funded Research and
Development Centers (FFRDCs) are eligible to apply for funding as a Subrecipient, butare NOT eligibleto apply asa
Prime Recipientto this Topic Area.

EERE envisions funded projects to be high-leverage, with the potential to effect significantimprovements within the
geothermal innovation ecosystem with limited capital. Proposed approaches, if successful and adopted atscale,
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should have the potential to induce a step changein how geothermal energy technologiesachieve marketentry.
Proposals must presenta plan to test the viability of the proposedapproach by the endof the firstyear, and to
quantify the value of the approach to private sector partners. Relevant partners (such as subsurface industries and
service companies; international partners; and validation, testing, and manufacturing facilities) should be integrated
into the proposedapproach in a manner that guarantees their direct involvement. New mechanisms or modelsshould
be tested with appropriate technology validation and data sharing partners that can demonstrate the greatest interest
to the geothermal market, ratherthan with pre-selected teams (such as those associated with a specific organization).
Proposals shouldarticulate how solutions of greatest interest to the market will be selected. Examplesof successful
applications underthis topic areainclude, butare not limitedto:

e Modelsto better incentivize collaborationand sharing of data and/or best practices across the geothermal and
other subsurfaceindustries, both domesticand international.

e Third-party validation and/or agreement structures to help reduce risk of adopting nascent drilling technologies in
the geothermalindustry.

e The developmentandimplementation of new business practices that better identifyand addressthe geothermal
industry needs.

Because of the focus of this FOA, GTO primarilyenvisions applications to this topic area to be specifically focused
ondrilling technologies; however, since Topic Area 3 is technology agnostic other types of geothermal-specific
business modelsare also encouraged to apply. Awardees selected underthis topic area will be required to
convene quarterly meetings of a new geothermal drilling community of practice with all awardees of this FOAto
facilitate partnership development within the geothermal community.

EERE anticipates up to 3 awards underTopicArea 3. Individual awards in Topic Area 3 may vary between
$500,000-$1,000,000, and have up to 24 month project durations. This Topic Area has a cost share requirement
of 20%. The Recipient must provide 20 % of total project costs. (Total Federal share plus Recipient cost share
equals total project costs.)

Buildings EPSCoR-State/National Laboratory Partnerships; FOA # DE-
FOA-0001897 [3.28.18]

The U. S. Department of Energy's Established Program to Stimulate Competitive Research (EPSCoR) program hereby
announcesitsinterestin receiving applicationsfor building EPSCoR-State/DOE-National Laboratory Partnerships.
These partnerships are to advance fundamental, early-stage energy research collaborations with the DOE national
laboratories(Information on the DOE National Laboratories including links to websites can be found

at http://www.energy.gov/about-national-labs.) Participation by graduate students and/or postdoctoral fellows is
required. Junior faculty from EPSCoR jurisdictions are encouragedto apply. Utilization of DOE user facilities are
encouraged. (Information on the SC User Facilities canbe found at http://science.energy.gov/user-facilities/,
information on the DOE Office of Nuclear Energy user facilities can be found at https://atrnsuf.inl.qov/).

DOE EPSCoR currently follows eligibility determinations made by the National Science Foundation EPSCoR forits
ResearchInfrastructure Improvement (RIl) Program. As a result, entities located within the following jurisdictions will
be eligible to apply under this FOA: Alabama, Alaska, Arkansas, Delaware, Guam, Hawaii, Idaho, Kansas, Kentucky,
Louisiana, Maine, Mississippi, Montana, Nebraska, Nevada, New Hampshire, North Dakota, Oklahoma, PuertoRico,
Rhode Island, South Carolina, South Dakota, Vermont, Virgin Islands, West Virginia, and Wyoming.
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Flexible Combined Heat and Power for Grid Reliability and Resiliency;
FOA # DE-FOA-001750 [2.21.18]

The DOE/EERE Advanced Manufacturing Office released a $10 millionfunding opportunity announcement (FOA) to
conductresearch and development activities to further the utilization of cost-effective, highly efficient combined heat
and power (CHP). CHP is a suite of predominately gas-fired distributed generation technologies that produce both
electricity and thermal energy onsite, thereby providing the user with more efficientand lower cost electricity while at
the same time increasing site reliabilityand energy security. In addition, CHP canreduce line losses and strainon grid
infrastructure. The promotion of CHP is part of the DOE/EERE mission to create and sustain American leadership in the
transition to a strong and prosperous America powered by clean, domestic, affordable and secure energyfor the
industrial, manufacturing, commercial, and multi-family sectors.

Small Business Innovation Research (SBIR) Small Business Technology
Transfer (STTR) FY 2018 Phase 1 Release 2 [11.27.17]

which proposes $16 million in Fiscal Year 2018 funding for the Phase | Release 2 FOA for multiple research and
development programs throughout DOE.

Novel and Enabling Carbon Capture Transformational Technologies
[10.16.17]

Development of Novel Transformational Materials and Processes: Selected projects under this area will support
research developing and validating transformational materials and capture processessuch as, but notlimited to, novel
water-lean solvents and other materials that can significantlyincrease CO; absorption performance, economics, and
other benefits. Projects may also focus on advanced membranes or hybrid materials and processes that can be tested
at bench-scale on natural gas and/or coal-fired flue gas, showing potential to meet DOE’s transformational carbon
capture goals.

Enabling Technologies to Improve Carbon Capture Systems: Selected projects under this area will support bench-
scale research on addressing challenging issues associated with advanced carbon capture technologies. By developing
these enablingtechnologies, overallimprovementin carbon capture systemsthatis or is not specific to any one
technologydeveloper might berealized.

Integrated Biorefinery Optimization; #DE-FOA-0001689 [1.6.17]

The U.S. Department of Energy (DOE), Office of Energy Efficiencyand Renewable Energy (EERE), Bioenergy
Technologies Office (BETO)and the U.S. Department of Agriculture (USDA), National Institute of Food and Agriculture
(NIFA) announce ajoint fundingopportunity to support Integrated Biorefinery Optimization. DOE has funded
biorefinery technology development projects, since 2002, to meettwo EERE performance goals: 1) reduce
dependence onimportedoil, thereby enhancing energy security; and 2) spurthe creation of a sustainable domestic
bio-industry. USDA-NIFA has funded programs and projects that target vital topical areas relatedto the development
of regional systems for the sustainable production of biofuels, industrial chemicals, biopower, and biobased products;
as well asinvestingin America’s scientific corps and developing workforce in bioenergy, bioproducts, and the
bioeconomy. Robust scale-up of commerecially viable biorefinerytechnologies will help USDA-NIFA meet two
importantgoals: 1) to enhance energysecurity through the reductionin the dependence on foreign oil; and 2) to spur
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the creation of a sustainable domestic bioeconomy. This worksupports NIFA’s missionto accelerate deployment of

energy efficiencyand renewable energy technologies to strengthen U.S. energy security, economicvitality, and
environmental quality.

Federal support for first-of-a-kind Integrated Biorefineries (IBRs) could significantly reduce the technical and financial
risks associated with new technology deployment, thus accelerating the growth of the U.S. bioeconomy, reducing
costs to consumers, enabling reductions in environmental pollutionin the transportation sector and improving energy
security.

There are still unresolved technical and non-technical challenges within the IBRs that need to be addressedin orderto

achieve reliable and continuous operation that effectively competes with the petroleum refining an d petrochemical
industries. Many of these challenges are related to:

e Complexity and variability of non-food feedstocks;

e Operationaldifficulties encountered with handlingof solids in the production process;

e Recalcitrance of feedstocks to efficiently convertinto products;

¢ Inhomogeneity of intermediates resultingin non-uniform heat and mass transfer during the manufacturing
processes;

e Complex multi-stepseparationand purification steps;

e Non-monetization of byproducts and residual streams;

e Difficultiesin translating bench-scale and pilot-scale learningsto the nextstep in scale-upsuchas
demonstration-scale or pioneer-scale commercial level;

e Non-competitive cost of bioproducts due to higher capital and operational expenses;and

e Shortage of capital for long-term industrial projects.

Asa resultof these barriers, thereare only a few pioneer-scale commercial IBRs in early stagesof commissioning,
start-up, and/or production, and a wider deployment of highly-efficient IBR facilities is still a goal to be realized. A
number of the challengesresultin schedule delays, increased capital (CapEx) and operational (OpEx) expenses, and
scale-up complications. BETO has identified, via stakeholder engagements througha Request For Information (RFI)
and a Biorefinery Optimization Workshop, areas in which DOE and USDA can effectively support technology
development and engineering solutionsto economically and sustainably overcome these critical barriers.

The FOA, which will be coordinated with and co-funded by USDA-NIFA, will identify, evaluate, and select applications
proposing projects to address challenges encountered with the successful scale-upand reliable continuous operation
of IBRs for the manufacture of Advanced or Cellulosic Biofuels(see Definitions) and associated higher value
bioproducts. The FOA seeks applications for projects focused on addressing these challenges, reducing risks, and
providing resources to accelerate commercialization of biofuels and bioproducts.

The FOA includes four topicareas as follows:

e Topic Areal: Robust, continuous handling of solid materials (dry and wet feedstocks, biosolids, and/or
residual solids remainingin the process)and feeding systems to reactors undervarious operating conditions;

e Topic Area2: High value products from waste and/or other under-valued streamsin an IBR;

e Topic Area3: Industrial separations withinan IBR; and

e Topic Area4: Analytical modeling of solid materials (dry and wet feedstocks, and/or residual solids remaining
in the process) and reactor feeding systems.
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Regional Energy Technology Innovation Ecosystem Characterization
Assessments [1.6.17]

FOA purposeis to fund analytic studies that assess the possibilities and challenges associated with developing a multi-
state region's energyinnovation ecosystem to meet the energy needs and opportunities of that region.

Vehicle Technologies 2017 Deployment Funding Opportunity
Announcement [12.21.16]

Contains two Areas of Interest -- one seeking highly-leveraged, community-based AFV deployment projects, and
another for "living lab" deployments of energy efficient "smart" mobility systems.

Sunshot Initiative Solar in Your Community Challenge (Competition
administered by State University of New York Polytechnic Institute)
[11.23.16]

To expand solarenergy accessto underserved segments, specifically low- and moderate-income (LMI) communities;
State/Local/Tribal governments, and non-profit organizations.

DOE EERE GTO Geothermal Deep Direct-Use Feasibility Studies Funding
Opportunity Announcement; FOA # DE-FOA-0001601 [11.15.16]

The DOE/EERE Geothermal Technologies Office seeks to conduct feasibility studies of large-scale, low-temperature
deep-well geothermal systems coupled with advanced direct-use applications and cascaded surface technologies
whose applications will extend the reach of geothermal into geologically distinct parts of the countrybeyondthe
western United States. These systems are referred to herein as deep direct-use or DDU.

DOE EERE BTO Scaling Up the Next Generation of Building Efficiency
Packages; FOA # DE-FOA-0001518 [10.20.16]

The Commercial Buildings Integration (CBI) program, working in cooperation with the General Services
Administration’s (GSA) Green Proving Ground program, will invest $6.5 millionin a competitive FundingOpportunity
Announcement (FOA). DOE seeks proposals that drive innovation in real building tech nology demonstrations while
also fostering the collaboration of dynamic demonstration teams thatinclude technology providers, energy
organizations (states, local governments or Regional Energy Efficiency Organizations), efficient building hubs(suchas
Innovation or Incubator hubs), utilities, and building energy professionals. GSA will participate in the merit review of
proposals and provide the option to leverage GSA host sites with portfolio deployment potential. Applicants should
clearly state whether or notthey wouldlike to participate in the Green Proving Ground program as a part of their
proposal.

This FOA builds off of current laboratoryand simulation analysis of technology packages by investing in real building
demonstrationsled by strategically structured teams who will identify and verify multi-system energy efficiency
packages (groups of technologies thatimprove efficiency across two building systems: envelope, lighting/electrical,
plug, process, heating, ventilation, cooling, refrigeration, energy managementand information, sensors and controls).
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Projects selectedthrough this funding opportunity will prime the market for the adoption of emerging and
underutilizedtechnology packages and create new synergies between building stakeholder groups, and/or, ultimately
help utilities developand release or expand more aggressive and ambitious Energy Efficiency (EE) program offerings.
This FOA also supports the critical function of evaluation, measurement and verification (EM&YV) by using existing DOE
tools and resources to: 1) identify the mostimpactful multi-system packages, 2) develop the preliminary savings
calculations, 3) collect data to verify package performance along with other market factors in realbuildings, and 4)
foster more consistent energy efficiency programs across the country. For example, EnergyPlus building simulation
tools enable the multi-system analysis of benefits and trade-offs for differingsystem configurations, building types
and/or climates. See the BTO Analysis Tools webpage for more information on these toolsand otherrelevant
resources to support projects under this FOA, http://energy.gov/eere/buildings/analysis-tools. Moreover, this FOA will
help create new efficiency opportunities in commercial buildings by overcoming existing and persistent barriers to the
adoption of technologies on the HIT List, http://energy.gov/eere/buildings/high-impact-technology-catalyst, and/or
with harder to calculate, indirect savings, such as envelope and controls measures. Finally, this approach helps move
the market toward outcome- and performance-based goals for existing buildings. The technical and/or non-technical
products of this funding will enable investment-level decision-making, and will accelerate the development of utility
programs for packages of technologies that meet cost-effectiveness thresholds.

The objective of this funding is to generate and disseminate data, case studies, and informationthat lowers perceived
risk regarding the efficacy and economic benefits of innovative and under-utilized commercial building technology
packagesthat can save significantamounts of energy in newand existing commercial buildings. Demonstrationsof the
technologypackages funded underthis FOAare likely to meetthe investment hurdles forthe commercial real estate
market at scale, but may not at the current time, and will have the potential to significantly reduce energy
consumption in U.S. commercial buildings. Projects funded through this opportunity will leverage current DOE
resources (seethe High Impact Technology Catalyst, BuildingPerformance Database, Advanced Energy Retrofit
Guides, and OpenStudio at http://energy.qgov/eere/buildings/commercial-buildings-integration ) and will be widely
replicable by other energy efficiency programs.

NSF Smart and Connected Communities [10.1.16]

I. INTRODUCTION

Citiesand communitiesin the U.S. and elsewhere aroundthe worldare entering a new era of transformational
change, in which theirinhabitants and the surroundingbuilt and natural environments are increasingly connected by
smarttechnologies. Concurrently, communities continue to undergo substantial changes. Some of those changes lead
to new opportunities for innovation. Some are highlydisruptive. There are unique opportunities to advance the
frontiers of fundamental science as population demographics shift, new technologies and methods for delivering
services comeinto being, and environmental changes continue.

The goal of this Smart & Connected Communities solicitation is to supportinterdisciplinary and integrative research
and research capacity-building activities, while undertaking meaningful community engagement. The specific
objectivesof this solicitation areto: (1) enhance understanding and support the design of smartand connected
communities, in ways thatimprove the quality of life withinthem; (2)fosterthe development of arobust,
multidisciplinary and diverse researchcommunity that encompasses, integrates, and extends disciplinary perspectives
in the social, behavioral, economic, and learning sciences and in computer and information sciences and engineering,
and engineering research; and (3) support research capacity-buildingto address the challenges and opportunities of
presentand future smartand connected communities. The solicitation calls for activitiesthat contribute to
meaningful engagement with communities in accomplishingthe above objectives.

NSF has long been aleader in supporting the basic research and education activities and partnerships thatformthe
foundation for the Smart & Connected Communities program. Some basic researchand education areas that formthe
foundations for this S&CC program solicitation include: (1) new methods and technologiesfor collecting, managing,
and analyzing ever-finerand more diverse data and new algorithms that can leverage those data for a wide range of
phenomenain urban, suburban, and ruralsettings; (2) new approachesin the modeling and design of complex
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sociotechnical systems to inform the construction, instrumentation, and performance of smartand connected
communities; (3) research on the dynamics, characteristics, and behaviors of individuals and communities; and (4)
development of new methods and advanced technologiesthat support educationand workforce development.
Looking forward, NSF seeks research and research capacity-building efforts that span and integrate across multiple
disciplinesand that meaningfully engage with communities themselves.

This S&CC solicitation is part of NSF’s multipronged strategy forinvesting in basic researchon Smart & Connected
Communities, and is aligned with the White House Smart Cities Initiative. Subject to the availability of funds, NSF
envisions a multi-year S&CC program, with activities that evolve to support fundamental research, research
community capacity-building, and community engagement.

Il. PROGRAM DESCRIPTION
A. Overview

This solicitation calls for integrative research and research capacity-building that, when undertaken with meaningful
community engagement, will secure far-reaching impacts in physical, geographically-defined communities often
consisting of diverse, and varied populations. Generally, smart and connected communities are those that integrate
people and information, communication, engineering and othertechnologies to improve the quality of life forthose
who live, travel,and work in them. Smart and connected communities canbe considered systems of systems:
physical, social, and technical. This solicitation seeks fundamental, multidisciplinaryadvancesin understanding and
designing smartand connected communities. To support the expansionand development of the S&CC research
community, italso calls for projects that seek to build orleverage research capacity across a wide variety of
disciplinaryareas. As a third component of this solicitation, meaningful community engagement will help frame the
research directions, provide access to input for suchresearch, and provide means of understanding the results that
emerge fromsuch research efforts. Unlessstated otherwise, for the purpose of this year’s solicitation, communities
are physical, geographically-defined entities, suchas towns, cities, or incorporatedrural areas, often consisting of
various populations, with a governance structure and an ability to engage in meaningful ways with the proposed
research.

B. Components

Integrative research encompasses innovationthat addresses combined social and technological aspects of smartand
connected communities. Among the social considerations that could result from pursuing an “integrative research”
approach areimproved understanding of the attitudes, behaviors, and other characteristics of community inhabitants,
groups and organizations within the community, and relationships with other communities or the larger environment
and institutions; processes of learning, adaptation, interaction, and collaboration; economic impacts on the
community; and future opportunities for growth. Among the technological considerations that could result from
taking an “integrative research” approachare dataintegrationand management; new algorithms and modeling
frameworks forunderstanding and exploiting high volumes of diverse and complex data; securityand privacy; and
innovations in the designand engineering of materials, sensors, structures, and systems in support of smartand
connected communities, and improving quality of life therein. From an integrative perspective, these considerations
must be explored in concert, taking into account opportunities, vulnerabilities, and possible unintended consequences
of distributed, intelligent technologies embedded withincommunities. lllustrative integrative research topics include
butare notlimited to the following:

e Collection, analysis,and innovative uses of data and information from multiple heterogeneous sources to
supportcommunities in identifying economically viable and sustainable options to improve quality of life;

e Real-time adaptation of systems and infrastructurein response to changingneeds and behaviors of the
community by harnessing and autonomously handling data;

e Social, cultural, legal, and ethical drivers and consequences, including potential unintended consequences, of
smartand connected technologies and infrastructures. For example, factors that affect technology adoption,
which may include privacy and autonomy considerations;

e Infrastructureretrofitand design throughadvances in systems science and engineering, and in light of
broader social changes in the attitudes, behaviors, and demographics of the community;
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e Newapproaches and methods fordata-driven and/or physics-based analysis and engineering of S&CC
systems, while considering broader socialand cultural perspectives;

¢ Novel methodologies, algorithms and representations for systems engineering as applied to the design,
integration, operation, and maintenance of S&CC systems, considering how community inhabitants identify,
evaluate, adaptto, and incorporate smarttechnologies;

¢ Novel computingtechnologies, and advances in theories of learning, that enable cyber -learning with
consideration of distributedintelligence, knowledge-building communities, formal or informal educational
environments, knowledge management, and communitiesof practice for afuture diverseand innovative
workforce;

e Newtechnologies forimproving public safety and security, includingmanagement of risks associated with
highly complexinfrastructures and systems, mindful of the needs and attitudes of inhabitants and legaland
policy constraints;

e Fundamental research in sensing/estimation and information-theory, cooperative control, game theory
applied to and influenced by smartand connected communities and their members;

e Improved understanding of interdependencies and the role of, automation and autonomy within complex,
dynamic, S&CC systems; and

e Advancesin machinelearning and data analytics, emphasizing dynamic optimization under uncertainty for
human-in-the-loop decision making in smart and connected communities.

Integrative research may cross a range of application domains, including but not limited to economic development,
education and learning, energy, environmental quality, health and healthcare, safety, social services,
telecommunications, and transportation. In addition, proposalsmay explore additional issues lying outside the
identified integrative researchtopicsand applications. Forexample, S&CC research may also involve integration with
the physical and environmental sciences, urban planning, or other fields.

Research capacity-building refers to activities that further develop the interdisciplinary teams and team members
that can contribute to researchand applications for smartand connected communities, whether by developing plans
for future research efforts and directions or in the activation of collaborations or networks to link new and ongoing
effortsin novel ways. The ultimate goal of research capacity-building is to develop and attract researchtalent to
address S&CCintegrative research challenges throughtraining, collaborations, networks, seminars, or other
approaches. Suchactivities should be organized around strongly multidisciplinary, integrative theme(s) such as those
described above, and with close community engagement.

Community engagement is an essential component of both integrative research and research capacity-building. Here,
community engagement refers to substantive interaction with individuals, institutions, and other organizations in
target communities as defined above. Examples of community partner organizations and anchor institutions in the
public, private and not-for profit sectors include but are not limited to governments, government departments,
schools, libraries, health and social service providers, non-profits, cultural organizations, and businesses. Investigators
and community partners are encouragedto work closelyto developand evaluate creative approaches to achieving
meaningful engagement for mutual benefit. Examples of community engagementinclude butare notlimited to the
following:

e Refiningthe conceptual framework of the research or defining community member needs and concerns;

e Providingfacilities, resources, and/or expertise that are instrumental to enhancing community functioning;

e Identifying or supplyingdata and enabling the interface of that data with the proposers’ research ideas;

e Conceiving of or supporting research demonstrations, experimentation, proof of concepts and/or pilot
projects by enablinguse of infrastructure or community services;

e Participatingin “living labs” where science, technology, and engineering advances are stagediteratively
through pilot studies in communities;

e Assistingin the planning for oractual evaluation of proposed research, including helping to define or create
metrics and support data collection and/or interpretation within the community context; and

e Engagingor helpingto define, discover, or contact other potential stakeholders.

Note, the nature of the engagement will vary for the proposal mechanisms identified below: for Planning Grants and
Research Coordination Networks (RCNs), community engagement should contribute to planning and establishing
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research directionsetting, whereas for Integrative Research Grants (IRGs), the community engagement is expected to
be more substantive as described below.

https://nsf.gov.gov/pubs/2016/nsf16610/nsf16610.htm

DOE OE Sensor and Modeling Approaches for Enhanced Observability
and Controllability of Power Systems with Distributed Energy Resources
(DERs); FOA # DE-FOA-0001616 [9.26.16]

The Department of Energy (DOE), National Energy Technology Laboratory (NETL), on behalf of the Office of Electricity
Delivery and Energy Reliability (OE), is seeking applications under this Funding Opportunity Announcement (FOA),
herein referred to as Announcement, to conduct research, development and demonstrations (RD&D). This RD&D, in
the areas of low cost sensors and improved modeling using sensor data input, will lead to enhanced observability and
controllability of power systems to supportincreased hosting capacity for distributed energy resources (DERs),
including energy storage. Capturing the benefits commonly attributed to DERs and/or microgrids, as well as
establishing new value propositionsthat could be enabled by these RD&D efforts is the focus of this FOA. New value
propositions couldinclude, but are notlimitedto, mitigating ancillary resource requirements and meeting the growing
demand for reliable and resilient grid operations against outages under all-hazards conditions.

The DOE Grid Modernization Initiative (GMI) was launched to transform a 20th century gridmodel of largely
centralized generationand independently controlled loadsto one of a seamlessly integrated grid with both centralized
and distributed generationand participatory, coordinated loads. This transformation is in partdriven by a growing
number of DER deployments of dispatchable (controllable) and non-dispatchable resources connectedto the
distribution infrastructure on the utility and/or customer side of the meter. DERs include distributed generation (solar
photovoltaics (PV), wind, combustion engines, combined heat and power (CHP), microturbines, microhydro power,
and fuel cells), electricvehicles, buildingtechnologies, energy storage, and demand response.

Key benefits of DER to electric utilities and their customers include energy savings, avoided system losses, deferred or
avoided network investments, improved resilience and power quality, and customer participation. However, high
penetrationlevels of DERs also bring about new challenges to managing grid operations: adding more variability and
load forecast errors, increased complexity in circuit connectivityand communicationstopology, two-way power flows,
and inadvertent system dynamics frominteractions amongDERs and between DERs and the distributionsystem, as
well as others. These challenges must be overcome to realize the full extent of benefits that DERs can provide.

Community Solar Challenge FOA # DE-FOA-0001614 [7.19.16]

This $5 million challenge competition’s goal is to demonstrate a large number of community solar installationsin a
wide diversity of jurisdictionacross the United States, while expanding access to solar electricity. Throughthe
challenge, teams will create local community solar assets for scalable business practices, while building local capacity
around the legal, technical, financial, and administrative aspects of community solar programs and projects. Teams
will complete key milestones towards completing their community solar programsand projects, including project
finance, customer acquisition, subscriber management, PV system engineering, installation, interconnection, and
operations and maintenance of community solar projects.

11/27/20205:10 PM


https://nsf.gov.gov/pubs/2016/nsf16610/nsf16610.htm

51

Cities Leading through Energy Analysis and Planning (Cities-LEAP); FOA #
DE-FOA-0001403 [3.23.16]

The FOA’s purpose is to support the development and piloting of data-driven decisionframeworks by localand tribal
governments. These frameworks should advance model practices and processes thatimprove the ability of local and
tribal governments to integrate, analyze, and understandvaried datasets, in order to pursue op portunities across all
clean energy sectors such as sustainable transportation, energy efficiency, and renewable power.

Beyond Traffic: The Smart City Challenge [12.7.15]

The vision of the Smart City Challengeis to demonstrate and evaluate a holistic, integrated approach to improving
surface transportation performance withina city, and integrating this approach with other smart city domains suchas
public safety, publicservices, and energy.
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