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In my review of tWQ FOA efforts with Cathy Tripodi on Monday, she wanted your thoughts on i} the analysis 
proposed by the Water PowfJr Technology Office's (WPTO) TOPIC 2.2, attached, and, ii) your knowledge on 
WPTO and Solar Energy Technology Office's (SETO) coordination with OE. 

She has requested a meeting for Friday, but 1 wanted to get you the information plior to the meeting, Let me 
know if you have question$. Below Is a summary of the coordination history and plans as l'eportad from ea.ch 
office for your reference. 

§9far Offk.-e 
• SETO worked closely with Gil Bindewatd (OE) on the subtopics and specific ltrngunge of topic. 1 of the FOA. 
• SETO requested OR involvement in the review process, but .so far OE staff have been unable to participate due 

to odie1· work eommitrnents. 
• SETO wm be rc<1ucsting OE tC) be pa\t of the Federal Consensus Panel that re-conunends Ilic selections for the 

FOA. That panel meets in late August 

Wattr Office 

• Water Power Technologies Oftlcc I Hydmpowcr Program hns engaged OE 011 program-level developn1t~nt nnd 
strategy for the hydropower grid topics in this FOA. 

• For e.'{ample, OU: st.all" reviewed the hydropower RFI that issued .in Febntnry; OE staff llfe a. part of I.he 
informal DOE advisory gmup convened rcgnlar1y to review cummt and planned activities inch.1dit1g 1h.is 
FOA; and WP'l'O hall made concerted outreach to OE stuff to engngc on strategy (OU Bindewald). 

• ht addition, WPTO has spoken with OB staff on specific topics, including (b) (5) 

• Notably, WPTO director Alejandro Moreno and OE DAS Michm~l Pesin co-convened a briefing on July 
11 to discuss the Hnci:gy Storuge Program's storage valuation program, as the OE program hw; invested 
in economic n-nalyticlll lools which are cmrenlly used by WPTO to evaluate pumped storage 
hydmpowcr, 

• WPTO will invite OE staff to .rwu·licipate in merit review of the t10A andinlend.'i to continue to brief OE staff for 
coordhlation. 
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FOR INTERNAL USE ONLY 

DOE FINANCIAL ASSISTANCE PROGRAM SUMMARY 
({J.l{filf,'iJ#t.~iY1t#fliili{iliiiiiiit<in~#) 

(Please select applicable topic) 
0 Critical Materials O STEM Training 
0 Cyber Security □ Energy Storage 
0 Energy-Water Nexus □ Transportation 
□ Grid Reliability O Other (write in): 

Renewable energy 

Scenario ( check all that apply): 
· D President's Request D House Mark 0 Senate Mark □ Full Year CR 

1. Program Office: Water Power Technologies Office 

2. Financial Assistance Program: Funding Opportunity Announcement 

3. FOA Title and Number (if available): 

FOA-0001663: Marine and Hydrokinetic (MHK) Technology Development and Advancement. 
Topic Area 2: Open Topic- MHI< Technology Development 

4. How does this FOA align with the Secreta1·y's strategic goals? Why use this vehicle? 
How is success measured? 

Basic research: MHK technologies are at an early stage of development due to the fundamental 
scientific and engineering challenges of generating power from complex, low-velocity and high­
density dynamics In a corrosive operational envimnment. These challenges are intensified by 
the high cost and lengthy permitting processes associated with in-water testing. To address 
these challenges, the Program invests in early-stage R&D specific to MHK applications to 
generate knowledge relevant for industry to develop and deploy innovative components, 
structures, materials, systems, and approaches to manufacturing. Industry deployment of MHI< 
technologies for bulk power generation is nascent, and far from cost-competitiveness at the 
utility scale for MHI< technologies. 

5, Has the FOA been released? □ No 

121Yes. Date: FOA was issues on 12/15/2016. Original Selections announced in June 2017. 

6. Expected number of awards: 

Five (5) Alternate Selections 

7, Specify whether the awards will be grants, cooperative agreements, or other (explain): 

Cooperative Agreement 
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FOR INTERNAL USE ONLY 
8. Brier description of the FOA, including tbc intended purpose (please be 1,rief, but .,pecific): 

Original (FY2017) FOA Marine and Hydrokinetic Technology Development and Advancement 
aimed to Invest in system advancement and sub-scale testing of high energy capture wave 
energy converters (WECs) and the development of innovative technologies that have the 
potential to significantly advance MHI< technologies and the state of the MHI< industry. 

9, Background (e.g., has this same FOA been issued previously, if so, how long): 

FOA was issued in December 2016; Original Selections were announced ln June 2017. 

10. Plcnse indicate how the FOA is aligned with the FY 2018 Presidential Budget l'equcst 
and provide the relevant page number(s) in President's Budget. (l/tlie FOA is proposed 
to e.xeciite Congres,'Jional directi(JJt/grtidance, please provide tliat information in response 
to question 18 below.) 

The five {5) alternate selections from FOA-1663 align with the FY 2018 Presidential Budget 
request by testing new proof of concept systems In laboratory settings to understand 
performance characteristics, validate numerical modeling predictions and assumptions, identify 
and mitigate reliability risks, and provide data to inform future R&D to improve early-stage 
designs across industry, 

11. If a FOA for this program has been previously issued, what changes have been made to 
align with Administration priorities? 

These additional awards would be from the 2017 FOA for MHK which focused on early~stage 
research and development. These awards align with objectives to invest In early-stage R&D that 
<mables the domestic MHK industry to advance toward achieving cost competitiveness with 
local hurdle rates in remote and early adopter markets, and improve performance of MHK 
technology concepts and components. 

12, Total amount of DOE funding available fol" awards made under the FOA (a11d any relevant 
b1•eakdow11): 

Topic 
Non-

Application Federal Federal 
Number 

Area Applicant 
share Cost 

# 
Share 

Resolute Marine (b} (4} 
·1663-1531 2 

~.!1.~rgy, Inc. 
1663-1521 2 ORPC 
1663-1512 2 Oscilla Power Inc. 
1663-1572 2 ENORASY LLC 

1663-1526 2 
University of Alaska 
Fairbanks 

13, Total ammmt of funding by topic area, if applicable: N/A 
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FOR INTERNAL USE ONLY 
14. What entities are eligible to receive an award (e.g., universities, states, DOE laboratories, 

small businesses, etc.)? 
D Not Restricted IZl Restricted to: Alternate Selectees in the original Selection 
Statement for FOAFOA~0001663: Marine and Hydrokinetic (MIU{) Technology 
Development and Advancement, Topic Area 2: Open Topic- MHK Technology 
Development. 

15. Will the recipient be required to provide a cost share or is another Federal agency 
contributing funds? If so, please provide the amount and/or percentage: 

Required Cost Share is 20%; University projects are allowed to request a Cost Share Waiver to 
10%. There are four (4) projects that will provide 20% Cost Share and one {1) university project 
that will provide 10%. 

16. Budget Year of Funding (If multiple years, please provide a breakout by fiscal year. For 
example, if the combined FY 16 and FY17 total is $10,000,000,please show the breakdown 
by fiscal year; FYI 6:$5,000,000, FY17: $5,000,000): 

FY 2018: This selection would count towards a portion of the $30M congressionaf direction in 
the FY18 Omnibus for marine energy industry~and university-led basic and applied research, 
development and validation projects, 

17. Duration of Award Period: 121 1-3 years D Other: 5 Years 

18. Please provide excerpts of the authorizing statute and any relevant appropriations 
report text about the program. 

Energy Policy Act of 2005t section 931{a)(2)(E)(i) and the Energy Independence and Security Act 
of 2007 (ElSA), Section~633 Marine and Hydrokinetic Renewable Energy Research and 
Development, Public Law 110-140 (Dec. 19, 2007). 

19, Provide the Technology Readiness Level (1-9) expected fol' awarded projects, if applicable (see 
attached TRL definitions) and a brief explanation detailing how the level was determined: 

3-5, please see table under q. 21 for details as to types of research being conducted relating to 
TRL levels. 

20. Please provide upcoming milestone dates for the FOA release, notification of selectees, 
and actual awards. 

Announce selection and start negotiations by 13 of June 2018, make an award before middle of 
August 2018. 
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21. Please provide any other pertinent information. 

Application 
Applicant Description of the project Number 

The goals of this project are to: a) build and validate a model-scale 
seawater-compatible vane pump to facilitate hardware-in-the-loop 

Resolute 
(HIL} tests of a PTO system that can implement real-time controlsi 

Marine 
and b) perform pump seal endurance tests. HIL tests will provide 

1663-1531 
Energy, 

physical evidence that real-time flap load modulation can be 
achieved by novel switch-mode hydraulic means inspired by 

Inc. 
techniques used In the field of power electronics. Pump seal 
endurance tests will provide confidence that targeted reliability 
and maintenance intervals can be achieved. 

ORPC Solutions proposes to investigate low stiffness cross-flow 
turbines to increase turbine efficiency by reducing the number of 
intern a I supports and increasing the effective aspect ratio of the 

1663-1521 ORPC turbine and consequently reducing tip losses. This Project will 
deliver a redesigned rotor utilizing high deflection foils for ORPC's 
TidGen® turbine. Relaxing the allowable deflection limit will have a 
significant impact on the performance of the turbine. 

In this project, Oscilla Power, Inc. (OPI) will improve and optimize 
OPl's linear hybrid drivetrain technology to be able to achieve a 

Oscilla 
rated capacity of over 400 kW per drivetrain while staying within 

1663-1512 Power 
subsystem cost, mass and size targets. The project team will 

Inc. 
demonstrate the effectiveness of these advancements through 
detailed laboratory 1:10 scale testing at Sandia National Laboratory 
and demonstrate >85% efficiency for the improved PTO all sea 
states less energetic than the rated condition. 

Enorasy has teamed up with Raytheon and University of Maine to 
build a 1:10 scale prototype of unique wave energy converter 

1663-1572 
ENORASY (~EC) that utllizes a rotating mass and control system to absorb 
LLC power in a very efficient manner. This project includes numerical 

modeling, simulation, fabrication, assembly, testing, performance 
validation, and targets an ACE of 15m/$M. 

The Water Horse is an oscillating hydrokinetic harvester designed 
to exhibit the required system dynamics through passive 

University mechanism design, rather than active control to lower LCOE1 and 
1663-1526 of Alaska reduce system failures. System development has been conducted 

Fairbanks entirely in turbulent conditions to ensure operation at sites 
currently deemed unrecoverable resources by the National 
Renewable Energy Laboratory. 
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WPTO Hydro FOA Topic 2.2 

Department of Energy (DOE) 
Office of Energy Efficiency and Renewable Energy (EERE) 

''Innovative Design Concepts for Standard Modular 
Hydropower and Pumped ... Storage Hydropower" 

Funding Opportunity Announcement (FOA) Number: DE-FOA-0001836 
FOA Type: Initial 
CFDA Number: 81.087 

FOA Issue Date: (b){5) 
FOA Informational Weblnar (Topic Areas 1 and 2): 
Standard Modular Hydropower Resources Weblnar (Topic Area 1 Only): 
Submission Deadline for Concept Papers: 

-· 
Submission Deadline for Full Applications: 

Expected Submission Deadline for Replies to Reviewer Comments: 
Expected Date for EERE Selection Notifications: 
Expected Timeframe for Award Negotiations -----~ 

B. Topic Area 2 - New Use Cases for Pumped-Storage Hydropower 

1, Baekground 
p'umped storage hydropower comprises over 95% of the electrical energy storage in the 
United States today. Despite its significant contribution to grid-scale storage, new 
pumped storage hydropower plants are not being bullt in the U.S. Only one new 
pumped storage facility has been built since 1970, despite dramatic increases In storage 
supportive policies in the last' ten years.1 Existing pumped storage operations are 
shifting to adapt to new resources, market structures, demand patterns, and pricing 
signals.2 Pumped storage technology in conventional configurations and uses (e.g. 
multi-hundred megawatt open- and closed-loop configurations} are complex, custom­
designed civil engineering projects which may entail significant regulatory, cost1 

schedule, and geotechnical risks. 

Critical limitations to new development include: 
• Certainty on return on Investment: It is not clear how to evaluate the revenue 

opportunities of a large storage asset on a forward basis. Establishing investment 

1 Cite Market Report for 1970 date, dte storage policy data, 
2 Reference Hydtopower Vision, RFI responses, Market Report and PSH website 
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WPTO Hydro FOA Topic 2.2 

certainty over the lifetime of the asset is particularly difficult, compounded by the 
unpredictability evidenced by the rapid change in the electric system. Most utility 
and system planning timeframes are only about 20 years. In addition, pumped 
storage assets, due to their large generating and storage capacity, have the potential 
to influence market prices as price-makers rather than price-takers, which 
complicates how market operators interact with and take advantage of these assets. 
Modeling efforts for storage have advanced, and a recently established project 
within the Water Power Technologies Office will focus exclusively on improving the 
practice of valuation for pumped storage. 

• Length of time to commissioning: The timeframe from site design to commissioning, 
including permitting, is over 10 years. This presents a significant competitive 
disadvantage to pumped storage, as the delay prevents developments from 
responding to a current system opportunity. The lack of certainty for return on 
investment is even further diminished by needlng insight into long-term revenue 
streams beginning at least 10 years from project initiation. In comparison1 provlded 
~he controls and communications are established, today's battery storage 
technologies can be sited and commissioned in less than a year. 

• High initial and total capital costs: As the electricity system undergoes a 
transformation, grid-supporting technologies will be required. Supporting 
technologies on a bulk system scale with transmission-level commitments are 
evaluated and planned for, but rarely constructed. A portlon of this challenge is 
structural: the significant upfront capital costs of very large supporting assets 
presents initiation rlsk and drives decisions toward incremental commitments. Over 
its lifetime, pumped storage assets may be very cost effective, but they still require 
substantial initial investment. To meaningfully drive down the total cost of pumped 
storage, technology and structural strategies must achieve reductions in the initial 
costs for project development. 

• Siting opportunity and available value streams: The typically large scale of pumped 
storage technologies will push development toward large water bodies and 
locational coincidence of substations for interconnection opportunities. There are 
several other considerations to siting a pumped storage system that will affect costs 
and timelines, including environmental effects, scaled development, and integration 
with other infrastructure to access new revenues and benefits beyond traditional 
electricity revenues, 

2. Description 
To address the critical barriers mentioned above1 Toplc Area 2 explores new use cases 
for pumped storage hydro power that can improve electricity system resilience, 
reliability, and economics. Applicants are expected to propose innovative technology 
concepts, analysis, or enhanced modeling capabilities that define a new, updated role 
for pumped storage in the evolving electricity system In the United States. 

This Topic Area is aligned with WPTO's new grid research initiative to focus investments 
on innovations which will optimize hydropower resources for a secure, sustainable, 
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WPTO Hydro FOA Topic 2.2 

cost~effective, and reliable electricity system, and responds to FY18 Congressional 
direction to offer a competitive funding opportunity for pumped storage hydropower. 
This Topic Area is also consistent with DOE's Beyond Batteries initiative, which drives 
technology beyond cost reductions toward improved performance and enhanced 
provision of services to the grid. 

This Topic Area also builds on a previous FY2016 FOA, DE-FOA-0001455, which issued 
four awards for new pumped storage innovations that met specific technology 
characteristics, with the comparable goal of reducing pumped storage costs and 
timelines. The new emphasis in this FOA, however, is on an increase in value rather than 
a reduction in levelized costs. 

WPTO is t~erefore soliciting applications for awards in two sub-topic areas: 

o Sub-topic 2.1 - Innovative conceptual designs for pumped storage systems 

o Sub-topic 2.2 - Modeling and analyzing the role of pumped storage in asset and 
system optimfzation 

a. ~ub-toplc 2.2: Modeling and Analyzing the Role of Pumped Storage in Asset and 
System Optimb.ation 

This sub-topic will support analysis of the technical capabilities of pumped storage to 
improve electricity system resilience, reliability, and economic efficiency, or to improve 
the p~rformance of other grid assets. For example, modeling enhancements or analysis 
could explore the ability of storage to support system-wide strategies to manage fast 
ramps or high peak loads or investigate operational connections between storage and 
other grid assets such as solar photovoltaic {PV) or wind energy. 

Among the family of storage technologies available and pre-commercial today, pumped 
storage hydropower facilities have distinguishing attributes. Pumped storage is the only 
storage technology capable of operating at the transmission level. It is capable of 
generating energy over a substantial duration of time, of providing high-volume 
injection or absorption of electricity, and of providing a broad range of essential grid 
reliability services. 

Constructed mostly in the 1960s and 1970s, existing pumped storage hydro power plants 
were originally designed and optimized for daily energy shifting - pumping water from a 
lower elevation reservoir to a higher elevation reservoir during low load hours and 
generating during hlgh-load hours when electricity is in greatest demand - to support 
continuous and efficient operation of large thermal generation resources. 

However, this business model is changing. Today, pumped storage hydropower plants 
across the country are shifting to new operational paradigms. For certain pumped 
storage facilities, price swings in the last five years have resulted in an inversion of the 
traditional purr)ping-generating pattern, now pumping during the day and generating at 
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WPTO Hydro FOA Topic 2.2 

night, as evidenced by the submissions to the WPTO' s DE-FOA-0001886: Expanding 
Hydropower and Pumper Storage's Contribution to Grid Resliency and Reliability 
Request for Information. In other instances, the timescale is fundamentally different. 
The traditional daily cycle of high- and low-load is no longer the primary operational 
driver; instead pumped storage hydropower is used for peak-shaving, intra-hour 
reliability requirements, or ramping. 

If these trends continue, certain price and demand patterns are likely to emerge, some 
with significant consequences for large-scale storage. Projections from a recent study 
anticipate hfgher volatility in prices, very low value energy prices, higher premiums on 
flexibility and capacity, and inverse pricing spreads over the course of a day to a season. 
These changes may ripple effects beyond traditional procurement of electricity as 
energy, capacity, and ancillary services. For example, system operators may increasingly 
utilize pumped storage facilities as part of the transmission system, to manage 
transmission utilization and congestion. There are outstanding questions regarding 
about how well storage assets are afforded access to markets, given their unique 
operating characteristics, and under what circumstances a storage asset can provide 
both generation and transmission benefits without compromising market principles. 

The optimal future role of pumped storage; both existing and proposed, is still not well­
understood. Pumped storage assets can provide a broad range of benefits to the grid 
and to other assets, but a complete perspective of all of these benefits is rarely 
illustrated. Typically pumped storage benefits are evaluated at a portfolio-level for a 

. specific purpose, such as transmission planning or resource adequacy over 10-20 years, 
which does not capture the full operational life (50-60 years) of a pumped storage plant. 
Capacity and transmission expansion models do not capture many of the services that 
pumped storage can provide and often overlook externalities. The analytical record is 
particularly shallow in evaluating pumped storage benefits to other grid assets, due in 
part to complexity and availability of comprehensive data. 

In some instances, a complete perspective on value of pumped storage is limited by the 
lack of Independent, real-world analyses that can be directly applied or used as 
reference cases, In others, the challenge is rooted in the current tools utilized within 
operations and planning practices. Models commonly employed in the electric power 
sector may not be well adapted to effective evaluation of pumped storage solutions, 
especially advanced technologies that permit even greater operational flexibility. 

Technology innovations for pumped storage have focused on increasing plant flexlbility 
with variable speed pumps and ternary (hydraulic bypass) systems. Proposed pumped 
storage developments may still be designed with fixed-speed pump design due to cost 
differential for the upgraded systems and uncertainty about the return on investment of 
utilizing the potential flexibility afforded by more innovative technologies. ln addition, it 
is not clear whether the same technical benefits of flexibility can be achieved between 
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WPTO Hydro FOA Topic 2.2 

pumped storage plants and other mechanisms, such as an aggregation of smaller 
storage solutions or market expansion and design. 

Therefore, to reduce the uncertainty regarding future investments and illustrate the 
value of storage at the bulk scale, this FOA invites applications for analyses and 
modeling enhancements that would collectively advance an understanding of the 
capabilities of pumped storage hydropower in electric system optimization or 
optimization of other grid assets, inclusive of generation and transmission. 

This Sub-topic is intended to recruit applications for: 
{1} Analyses that would illustrate to what extent, and in which cases, pumped storage 

hydropower can provide one or more specific material optimization benefits to 
electric system performance and/or other specific grid assets, or 

(2) Modeling enhancements that would make the benefits of pumped storage 
hydropower more visible, more effectively analyzed, or possible within existing 
electric system operations and planning practices. 

Applications in this sub-topic should evaluate the potential for pumped storage 
hydropower to provide one or more specific benefits that accrue either to the system or 
to other assets, in particular benefits that are currently not well understood. An 
application must articulate its additional value to the current state of knowledge, and 
make explicit any linkages to benefits to other grid assets. Example linkages include 
transmission utilization improvements, operating in tandem within the same control 
footprint, or an adjustment in the merit order (generating stack) that helps other plants 
operate more efficiently, reduces wear and tear on other machines, uses less fuel, or 
reduces environmental impacts. Applications should select a real system, rather than 
theoretical systems and assets, at a meaningful scale. Benefits should be measurable 
and linked to grid properties such as resilience, reliability, sustainability, or economic 
efficiency. Table 3 below outlines the requirements for proposed analyses, 

Proposed modeling enhancements should address gaps in effective characterization of 
new advanced pumped storage or full utilization of pumped storage as~ets. Applications 
for modeling enhancements should use the gaps analysis provided in [Appendix F] as a 
guideline for focus areas with the greatest need and the greatest opportunity for 
impact. The proposed enhancement is not required to be open source in order to be 
eligible for award under this sub-topic. However, applications should strike a balance 
between two objectives: impact (that at the conclusion of the ~ork1 the enhancement 
will be used and useful) and availability (that others can access the enhancement and 
understand how well it works without excessive cost). 

Applications for modeling enhancements should incorporate operations and planning 
entities that would take advantage of such enhancements as part of the project team. If 
the proposed work involves a new feature of an existing model under commercial 
license, applicants should include a demonstration of support or engagement with the 
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owner of that model. Applicants are strongly encouraged to incorporate partners and 
stakeholders into the proposed work beyond a demonstration of support. 

Responsive applications will: 

• 

• 

• 

• 

Identify how the analysis or modeling enhancement meets the requirements 
established in Table 3 below or in modeling enhancements Appendix F; 
Demonstrate that the analysis or modeling enhancement would produce an 
innovative result or an innovative approach within the execution of the work; 
Propose work that will have a ~ubstantial, measurable impact on advancing an 
understanding of the full suite of benefits of pumped storage hydropower; and 
Propose a plan to disseminate the analysis or modeling enhancement to as wide an 
audience as possible (e.g., publication in the open literature, open source licensing, 
commercial licensing). 

To gauge the extent to which modeling gaps are being addressed1 WPTO' intends to 
manage these projects as a portfolio, both in the selection process and during the 
period of performance. The portfolio of projects may include work being/to be 
performed at the National Labs and other entities. 

Table 3: Requirements for Proposed Analysis 

Data should be appropriate for the work-product goals. For instance, 

Data choice 
analytical work that focuses on curtailment reduction should use load 
and variable generation forecasts and operating data that accurately 
capture curtailment challenges. 

Where an analysis would describe the optimization of an asset or a 
·system, the project team should include the owner or operator of that 

Project Team 
asset or system, at minimum evidenced by a letter of support. 
Applicants are strongly encouraged to incorporate partners and 
stakeholders into the proposed work beyond a demonstration of 
support. 

' 

Benefits must be measurable and linked to grid properties such as 
resilience, reliability, sustainability, or economic efficiency. For 

Benefits 
economic benefits, the results should clearly show the lasting value 
provided to all stakeholders - measured by net benefits such as lower 
electricity cost, efficient utilization of renewables and load, and others 
as applicable. 

Assumptions and 
Analyses should be representative of a real system, rather than Definitions for • 

Proposed Analysis theoretical systems and assets. 
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• The analysis baseline should be representative of existing or 
expected near-term conditions (e.g., 2020 RPS-based generation 
mix). 

• Models used to represent variable generation (e.g., wind and PV 
solar) should be realistic in terms of generation mix as well as 
spatial and temporal accuracy (e.g., the variability is not over- or 
under-represented, plant siting does not skew the results). 

• The approach to generator retirement should be clearly stated (e.g., 
if additional generation is added to a model, is some of the existing 
generation retired, and if so, how were the retirement choices 
determined?). 

• The underlying generation mix assumptions for forward-looking grid 
representations should be clearly defined (e.g., scenario X captures 
2030 RPS requirements, scenario Y increases the amount of 
renewable generation from the current 20% on an annual energy 
basis to 40%). 

• Where unexpected forced outages are used in the analysis or 
modeling efforts, the nature of the forced outage should be 
described (e.g., fixed in time and amplitude across scenarios o.r 
varies from scenario to scenario). 

• The relevant geographic region should be clearly defined along with 
the regions connections and reliance on surrounding systems. 

• The generation mix for the baseline and each scenario should be 
clearly identified by generation type (e.g., airframe~derivative, open 
cycle combustion turbines} and capacity. The generation mix of 
interconnected systems to the relevant region should also be 
reported. 

• The flexibility assumptions (e.g., ramp rate per minute as a 
percentage of rated capacity, minimum stable level, and start time} 
for each type (and size class, if applicable) of generation should be 
clearly stated. 

• The capacity reserve for the system (and each scenario or 
sensitivity) should be clearly stated. 

• Peak variable generation penetration should be reported both in 
terms of time of occurrence and percent of peak load. 

• The type of pumped storage hydropowertechnology should be 
clearly defined (synchronous, inverter-based, variable speed 
pumping, and so forth). 
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WPTO Hydro FOA Topic 2.2 

i. Work to be Conducted 
At the end of the period of performance: 
• Analysis: Awardees will produce a detailed, written technical report that 

describes the project team, data inputs, methodological approach, tools and 
models utilized, results of the analysis, dissemination plans, challenges in 
executing the work, and remaining gaps. All projects awardees will present 
publicly-sharable results in-person to WPTO and involved national laboratories 
at project conclusion at a summit event. 

• Modeling enhancement: Awardees will produce a detailed written technical 
report that describes the modeling enhancement, its applicability and effect, 
dissemination and engagement, and remaining gaps. If the work is open­
source, additional requirements for disposition of source code may apply. All 
applicants should anticipate provisions relating to Intellectual Property {IP) as 
part of award negotiation. All awardees will demonstrate the modeling 
enhancements in~person to WPTO and involved national laboratories at project 
conclusion. 
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Solar FOA-Topic 1- Systems Integration 

Department of Energy {DOE) 
Office of Energy Efficiency and Renewable Energy (EERE) 

Solar Energy Technologies Office {SETO) 
FV2018 Funding Opportunity Announcement (FOA) 

FOA Number: DE-FOA~0001840 
CFDA Number: 81.087 

FOA Issue Date: April 17th, 2018 
Submission Deadline for Letter of Intent (LOI}: May 4th, 2018, 

3:00pm ET 
Informational Webinar: Visit EERE exchange FOA description for details regarding webinar timing and 
registration 
Submission Deadline for Concept Papers: May 9th, 2018, 

• Applicants must submit a Concept Paper by 3:00pm ET on the due date listed above 3:00pm ET 
to be eligible to submit a Full Application. Top le Areas 2.1 and 3.1 SIPS applications 
must resubmit their LOI again as a concept paper by the concept paper deadline 
above to clear an administrative software restrlctlon of EERE Exchange. 

Submission Deadline for Full Applications and SIPS Applications: (b) (5) 

Expected Submission Deadline for Replies to Reviewer Comments: August 2nd, 2018, 
3:00pm ET 

Expected Timeframe tor EERE Selection Notifications: September 2018 

Topic 1 Advanced Solar Systems Integration Technologies 
The Systems lntegration.(SI} subprogram supports early-stage research and development that 
advances the reliable, resilient, secure and affordable integration of solar energy onto the U.S. 
electric grid. For more in-depth discussion of solar grid integration, please visit "Solar Grid 
Integration" https: // energy.gov/eere/solar /downloads/tech nical-backgrou nd-2018-seto-
fu nding-opportunity-an nouncement. 

In 2011, solar power comprised less than 0.1% of the U.S. electricity supply with an installed 
capacity of just 1.2 gigawatts (GW}. Solar now supplies nearly 2% of the annual U.S; electricity 
demand1 with an installed capacity of roughly 47 GWs2, and is continuing to grow. According to 
U.S. Energy Information Administration (EIA), in some states and regions, solar represents up to 

1 U.S. Energy Information Administration (EIA), Electric Power Monthly with Data for November 2017, published 
In January 2018. https:/Jwww.eia.gov/electricitv/moothly/current month/epm.pdf 

1 Source: Solar Energy Industries Association {SEIA), http://www.sela.orgL 
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15% of total annual electricity generation. Instantaneous solar generation can reach a much 
higher level, more than 40% in some cases. 3 

Monthly net electricity generation from selected fuels (Jan 2007 ~ Mar 2017) 
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Figure 1: For the first time, In March 2017 solar supp/led 2% of the U.S. electricity demand, whl/e wind and solar combined 
accounted for 10% of the U.S. electricity generation, (Source: EIA) 

As the penetration of solar energy on the grid continues to increase, it becomes imperative to 
identify the associated technical, economic and regulatory challenges, and to develop impactful 
solutions in order to ensure compatibility with the existing grid and a smooth transition to a 
secure, reliable and resilient grid of the future. 

Traditional grid architecture was based on large-scale centralized generation remotely located 
from consumers, hierarchical control structures with minimal feedback, limited renewable 
generation such as wind and solar, limited energy storage and passive loads. A modern grid 
must be reliable, resilient and secure. It must have the ability to dynamically optimize grid 
operations and resources, rapidly detect and mitigate disturbances, engage millions if not 
billions more intelligent devices, integrate diverse generation sources (including both 
conventional and renewable types), integrate demand response and energy efficiency 
resources, enable customers to manage their electricity use and participate in markets, and 
provide strong protection against physical and cyber risks. 

The current business-as-usual trajectory for the electric industry will not result in a timely 
transition to a modernized grid4• Since large investments in the past and today in the nation's 
electric grid infrastructure will remain in service for decades, it is important that the U.S. make 

3 For example, in the California Independent System Operator (CAISO) Monthly Renewables Performance Report, 
the 5-rnlnute market data shows that at the maximum solar served almost 45% of the load in September 2017. See 
http ://www.calso.com/Docu ments/MonthlyRenewablesPerformanceReport-N ov2017, html 
◄ Department of Energy Grid Modernization Multiyear Program Plan (MYPP) 

2 



Solar FOA - Topic 1-Systems Integration 

smart decisions to invest in enabling and forward-looking technologies that will support the 
creation of a modern grid infrastructure in the coming years. There is a critical need to foster 
innovations and new technology adoptions by decreasing regulatory, market and business 
model uncertainties, demonstrating technology maturity and reducing implementation risks. 

The Department of Energy's Grid Modernization lnitiative5, is a cross-cutting effort that aligns 
grid modernization efforts across the multiple DOE Program Offices. As part of the Grid 
Modernization Initiative (GMI), the SI subprogram supports targeted technology research and 
development (R&D) that addresses the technical challenges with achieving higher solar 
penetration, while supporting a safe, reliable, secure and cost-effective electric power system. 

More broadly, the Grid Modernization Initiative focuses on the development of holistic 
solutions for the grid of the future. Several key technology areas have been identified in the 
Grid Modernization Multi-Year Program Plan {MYPP)6: 

• Devices and Integrated systems Testing; 
• Sensing and Measurements; 
• Systems Operations, Power Flow and Control; 
• Design and Planning Tools; 
• Security and Resilience; and 
• Institutional Support. 

Progress in all of these areas is considered crucial for the effective grid integration of solar 
energy and modernization of the grid, as illustrated in Figure 2. A specific focus of the SETO 
Systems Integration subprogram includes understanding the impacts of increasing penetration 
of solar energy on grid reliability and power quality, developing best practices for 
interconnecting and integrating solar with energy storage and synergistic technologies, 
addressing the variability of solar generation, researching power electronic technologies for 
flexible power flow control, enhancing situational awareness of solar generation at the grid 
edge and informing the standardization of interconnection, interoperability, and cybersecurity 
for PV and other distributed energy resources (DER) systems. Taking these all together1 the goal 
is to advance the knowledge-base and the ability to integrate solar generation, at scale, into 
electric transmission and distribution systems in a cost-effective, secure, and reliable manner. 

5 Accessed 01 November 2017, https://energy.gov/under-secretary-sdence-and-energy/grid-modernization­
inltiative 

6 Department of Energy Grid Modernization Multiyear Program Pian (MVPP), Accessed 01 November 2017, 
https://energy.gov/downloads/grid-modernization-multi-year-program-plan-mypp 
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Figure 2; Illustration of high /eve/ solar penetration In o modernized e/ectrfc/ty power system. 

In this FOA the SETO Systems Integration subprogram seeks to fund research in the following 
topic areas: 

• Adaptive Solar Grid Integration; 
• Solar Observability; 
• Solar+ X; and 
• Innovative Pathways. 

Modernizing the grid also requires a workforce capable of understanding and managing this 
dynamic and digital environment. For those interested in developing proposals related to 
training the digital grid workforce of the future, please refer to Topic 4 of this FOA. 

Topic 1.1 Adaptive Solar Grid Integration 
This topic will support applications to research and field validate innovative technologies that 
enable distributed solar photovoltaic (PV} to contribute to grid reliability and resilience by 
providing solar dispatchability and grid-support functions-including energy, capacity, and 
reliability and resilience services. These technologies can be deployed throughout the electric 
distribution system. The approaches will focus on developing flexible interconnection 
requirements and dynamic hosting capacity concepts for solar PV as opposed to today's 
prevalent "firm" interconnection requirements and static hosting capacity planning. It is 
expected that the same design concepts will be applicable for energy storage and other 
distributed energy resources (DERs), Through the intelligent control of the distributed assets, 
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flexible interconnection requirements can increase the overall hosting capacity for solar and 
DERs in the distribution system, support diverse customer interconnection choices, improve 
system reliability and resilience, and reduce PV curtailment. Applications must consider diverse 
DER options (e.g. PV, energy storage, flexible load) available as well as power systems 
engineering alternatives, and demonstrate the benefits of the proposed technologies in the 
hosting capacity analysis. It should also be shown in these solutions how a fleet of PV systems 
from multiple customers at multiple locations will be able to respond to fast changing 
conditions under normal operations and provide power to critical loads during grid outages­
with consideration of other DER options and distribution system constraints. Example projects 
may include, but are not limited to, control hardware and software innovations for smart PV 
inverters and DER management system (DERMS) that allow more flexibility to interconnection 
and operation of small scale PVand other DER systems. 

Topic 1.2 Solar Observability 
This topic will support applications to research, develop and valldate observability or situational 
awareness technologies at the grid edge to support planning and operation with high PV 
penetration. Primary focus areas include PV-integrated sensor technologies, secure and robust 
communication, advanced data analytics (including machine learning) and detection of cyber­
intrusion. Projects may also be considered with secondary focus areas, which enhance grid­
edge observability of solar systems by integration with additional planning, operations and 
business unit syste,ms. All applications should have an assessment of economic viability of the 
system or component in the application and as part of the project. 

Topic 1,3 Solar+ X 
This topic will support applications to research and field validate innovative approaches to 
integrate Behind-the-Meter (BTM) solar PV with synergistic technologies (including but not 
limited to energy storage, building controls, demand response, electric vehicles, and other 
DERs) to support dispatchability and provide grid services - including energy, capacity, and 
reliability and resilience services - as a single control point. Projects will focus on research and 
development in control coordination and optimization of BTM customer-owned and co-located 
behind a single (master) meter: PV, storage, and other DER assets in response to broader 
system-wide conditions, with key interest in uttlizing DER assets to provide critical power during 
outages. Projects may consider traditional "firm" DER interconnection requirements as well as 
emerging flexible interconnection approaches (such as those sought in Topic 1.1) and 
innovative compensation mechanisms. In an effort to minimize the overall system cost for solar 
integration ar.ising from new hardware deployment, such as battery storage,, applicants are 
encouraged to consider how solar and load estimation, advanced data analytics, and artificial 
intelligence can be utilized in the operations of their proposed systems. All Applicants should 
have an assessment of economic viability of the system or component in the application as part 
of the project. 

Topic 1.4 Innovative Pathways: Systems Integration 
This topic will explore innovative approaches and models to accelerate the transfer of systems 
integration and related technologies from the lab into the real world. Rather than funding 
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research on individual technology solutions directly, applicants will research and develop new 
methods to advance research portfolios of solar (and related) technologies and overcome 
challenges endemic to the solar technology transfer space, including knowledge gaps between 
the research/industrial communities and constraints on access to necessary resources. 
Applicants must demonstrate a realistic pathway to test, scale and sustain the model after the 
period of performance. Potential areas of interest include, but are not limited to, models to 
deploy alternative capital (e.g., local public-private partnerships, foundations) for technology 
R&D or transfer, structures to incentivize industry-researcher collaboration, approaches to 
lower barriers such that new entrants can leverage existing facillties, data and build capacity 
(e.g., dormant manufacturing capacity or underutilized laboratory space), and methods to drive 
down the cost and accelerate processes around hardware validation and certification. 

6 



Solar FOA-Topic 1-Systems Integration 

A. Description/Background 
This Funding Opportunity Announcement (FOA) is being issued by the U.S. 
Department of Energy's (DOE), Office of Energy Efficiency and Renewable Energy 
{EERE), Solar Energy Technologies Office (SETO). This section describes the overall 
goals of SETO and the type of projects that are being solicited for funding support 
through this FOA. 

In 2016, solar power surpassed 1% of annual electricity supply in the United States 
for the first time, and the Energy Information Administration projects that solar will 
grow to 5% of U.S. electricity by 2030.7 Further, if the price of solar electricity and/or 
energy storage declines more rapidly than projected, that percentage could be even 
higher.8 But solar is more than just a source of affordable electricity; it also provides 
the potential to improve grid reliability and resilience, increc1se employment ,9 

create business opportunities, increase energy diversity, and provide environmental 
benefits. 

The mission of the Solar Energy Technologies Office (SETO) is to support early-stage 
research and development to improve the performance and flexibility of solar 
technologies that contribute to a reliable and resilient U.S. electric grid. The office 
invests in innovative research efforts that securely integrate more solar energy into 
the grid, enhance the use, storage and dispatch of solar energy, and lower solar 
electricity costs. 

SETO focuses on two different solar energy technologies: photovoltaic (PV) 
technologies that directly convert sunlight into electricity, typically via a 
semiconductor, and concentrating solar thermal power (CSP) technologies that 
convert sunlight to heat, which can be converted or stored until heeded, and then 
used to generate electricity or provide other energy services. Because sunshine 
varies with the time of day1 location, and season, solar power systems must be 
paired with adaptive loads, other sources of power, or energy storage to deliver 
electricity whenever it's . .needed. This dependency reduces the value of solar power 
systems once solar starts to supply a significant fraction of the electricity within a 
given region and highlights the need for a focus on addre~sing grid integration 
challenges. 

SETO,_ in partnership with other offices at DOE, launched the SunShot Initiative in 
February 2011 with the goal of solar electricity becoming price-competitive with 

7 U.S. Department of Energy, Energy Information Administration, lntematlonal Energy Outlook 2017, DOE/ElA-0484 
(2017), 

8 P.A. Basore and W.J. Cole, "Comparing supply and demand models for future photovoltaic power generation in 
the USA," submitted to Progress in Photovoltaics: Research and Applications, 2017. 

9 The Solar Foundation, National Solar Jobs Census, 2010- 2016. 
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conventional utility sources by 2020.10 The SunShot 2020 goal has already been. 
achieved for utility-scale PV, and with continued effort, it is likely to be achieved for 
grid-tied solar applications. As a result of this tremendous progress and in response 
to the growing deployment of solar in the U.S., SETO is increasing its focus on 
addressing the challenges related to seamlessly integrating high penetrations of 
solar energy onto the nation's electricity grid. Additionally, SETO set 2030 cast 
targets to further reduce the cost of solar electricity across all market sectors, which 
would make solar one of the most affordable sources of electricity and enable a 
substantial fraction of U.S. electricity demand to be supplied by solar technology,11 

The targets for the unsubsidized cost of electricity at the point of grid connection in 
a location with average U.S. solar resources are 3C per kilowatt-hour (kWh) for 
utility-scale photovoltaics, 4¢ per kWh for commercial rooftop photovoltaics, SC:: per 
kWh for residential rooftop photovoltaics, and SC per kWh for concentrating solar 
power with thermal energy storage. 

By supporting early-stage research across the solar energy technology space through 
this FOA, SETO can foster innovation and enable Integrated multi-technology 
solutions that can advance the widespread adoption of solar power while securely 
integrating it into the nation's energy grid. 

Topic 1: Advanced Solar Systems Integration Technologies describes SETO research 
priorities in the seamless integration of high penetrations of solar energy onto the 
nation's electricity grid. Responsive projects would advance the prediction, 
monitoring, and control of solar power production, the capabilities of solar power 
electronics and the integration of solar energy with synergistic technologies. 

Topic 2: Concentrating Solar Thermal Power Research and Development describes 
SETO research priorities that support solar technologies that focus sunlight to 
generate and store high-temperature heat for electricity generation and other end 
uses. Responsive projects would contribute to increasing solar power adoption and 
grid reliability often through combined power and storage. 

Topic 3: Photovoltaic Research and Development describes SETO research priorities 
that support the further development of photovoltaic technologies that improve 
system reliability, annual energy yield, demonstrate performance of novel PV 
devices and develop new PV materials. Responsive projects would directly 
contribute to increasing PV affordability through continuous Improvements in PV 
efficiency and reliability. SETO's work ensures that a pipeline of innovation continues 
to reduce PV system cost, increase power conversion efficiency, and reduce supply­
chain capital expense. 

10 SunShot Vision Study, NREL Technical Report DOE/G0-102012-3037, 2012. 
u U.S. Dept. of Energy, The SunShot Initiative's 2030 Goal: 3C per Kilowatt Hour for Solar Electricity, 2016. 

8 

l 
I 
I 
l 
I 



Solar FOA-Topic 1- Systems Integration 

Topic 4: Improving and Expanding the Solar lndustry through Workforce Initiatives 
describes SETO research priorities that support solar workforce development. 
Responsive projects would focus on increasing the size of the pipeline of skilled 
workers being employed by the solar industry while simultaneously working to 
increase the participation of veterans and other talent pools, providing increased 
value to the solar industry as a whole. 

SETO's funding supports U.S. leadership in solar technology R&D by funding the next 
generation of innovative technologies and by developing domestic research talent. 

Historically, SETO has released separate funding opportunities that address specific 
stages and types of solar research. For the first time, this funding program combines 
SETO funding efforts into one FOA for fiscal year 2018 (FY2018). Subject to 
availability of funds appropriated by Congress for the purpose of this program, the 
availability of future-year budget authority, and approval, SETO intends to adjust 
topic descriptions and reopen this funding program for new applications each year 
relatively soon after budget guidance has been provided, By providing a more 
streamlined and consistent FOA strategy SETO hopes to further accelerate the 
advancement of solar research. 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 

Fitzsimmons, Alexander 
Wednesday, July 25, 2018 9:19 AM 
Jereza, Catherine 

Doc2 

Subject: RE: SETO Topic 1 and WPTO Topic 2,2: OE Coordination and Topic Descriptions 

After the appointee meeting works. Thanks! 

From: Jereza, Catherine 
Sent: Wednesday, July 25, 201812:19 PM 
To: Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
subject: RE: SETO Topic 1 and WPTO Topic 2,2: OE Coordination and Topic Descriptions 

Sure - can we catch up around 4 or after the appointee meeting? 

from: Fitzsimmons, Alexander 
Sent: Wednesday, July 25, 2018 11:42 AM 
To: Jereza, Catherine <Catherine.Jereza@Hq .Doe.Gov> 
Subject: RE: SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Topic Descr!ptlons 

can we chat about this? 

From: Unruh, Timothy 
Sent: Wednesday, July 25, 201811:39 AM 
To: Jereza, Catherine <CatherineJereza@Hq.Doe.Gov> 
Cc: Pesin, Michael <Michael.Pesin@hq.doe.gov>; Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
Subject: SETO Topic 1 and WPTO Topic 2.2: OE Coordinatlon and Topic Descriptions 

ln my review of two FOA efforts with Cathy Tripodi on Monday, she wanted your thoughts on i) the analysis 
proposed by the Water Power Technology Office's {WPTO) TOPIC 2.2, attached, and, ii) your knowledge on 
WPTO and Solar Energy Technology Office's (SETO) coordination with OE. 

She has requested a meeting for Friday, but I wanted to get you the information prior to the meeting, Let me 
know if you have questions. Below is a summary of the coordination history and plans as reported from each 
office for your reference. 

Solar Office 
• SETO worked closely with Gil Bindewald (OE) on the subtopics and specific language of topic I of the FOA. 
• SETO requested OE involvement in the review process, but so far OE staff have been unable to participate due 

to other work commitments. · 
• SETO will be requesting OE to be part of the Federal Consensus Panel that recommends the selections for the 

FOA That panel meets fo late August. 

Water Office 

• Water Power Technologies Office I Hydropower Program has engaged OE on program-level development and 
strategy for the hydropower grid topics in this FOA. 

1 



• For example, OE staff reviewed the hydropower RFI that issued in February; OE staff are a part of the 
informal DOE advisory group convened regularly to review current and planned activitie..c; including this 
FOA; and WPTO has made concerted outreach to OE staff to engage on strategy (Gil Bindewald), 

• In addition, WPTO has spoken with OE staff on specific topics, including (b) (5) 

• Notably, WPTO director Alejandro Moreno and OE DAS Michael Pesin co-convened a briefing on July 
11 to discuss the Energy Storage Program's storage valuation program, as the OE program has invested 
in economic analytical tools which are currently used by WPTO to evaluate pumped storage 
hydropower. 

• WPTO will jnvite OE staff to participate in merit review of the FOA and intends to continue to brief OE staff for 
coordination. 
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Doc 3 

Rodriguez, Susan (CONTR) 

From: Jereza, Catherine 
Sent: Wednesday, July 25, 2018 9:31 AM 
To: Gilbert Bindewald III (Gilbert.Bindewald@hq.doe.gov);Pesin, Michael 
Subject: FW: SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Topic Descriptions 

183-6 FOA - SMH_PSH - Mgmt Review-Topic 2.2.docx; DE-FOA-0001840_SETO_FY18 
_FOA_ TOPIC 1 Systems lntegration.do0< 

Attachments: 

Hi Gil - I believe you mentioned this is much improved since last year, which is terrific! But in the spirit of keeping our 
coordination moving in a positive direction we're doing a reality check on Friday. · 

I'd like to focus on what's working and any points you feel were left unresolved that perhaps I need to push on because 
we really need it to happen. 

Can we talk sometime beforehand? The meeting is at 1pm, Fri. 

Thanks! 
Katie 

From: Unruh, Timothy 
Sent: Wednesday, July 25, 2018 11:39 AM 
To: Jereza, Catherine <Catherine.Jereza@Hq.Doe.Gov> 
Cc: Pesin, Michael <Michael.Pesin@hq.doe.gov>; Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
Subject: SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Topic Descriptions 

In my review of two FOA efforts with Cathy Tripodi on Monday, she wanted your thoughts on i) the analysis 
proposed by the Water Power Technology Offic,e's (WPTO) TOPIC 2.2, attached, and, il) your knowledge on 
WPTO and Solar Energy Technology Office's {SETO} coordination with OE. 

She has requested a meeting for Friday, but I wanted to get you the information prior to the meeting. Let me 
know if you have questions. Below is a summary of the coordination history and plans as reported from each 
office for your reference. 

Solar Office 
• SETO worked closely with Gil Bindewald (OE) on the subtopics and spedfic language of topic 1 of the FOA. 
• SETO requested OE involvement in the review process, but so far OE staff have been unable to participate due · 

to other work commitments, 
• SETO will be requesting OE to be part of the Federal Consensus Panel that recommends the selections for the 

FOA. That panel meets in late August. 

Water Ofiice 

• Water Power Technologies Office/ Hydropower Program has engaged OE on program-level development and 
strategy for the hydropower grid topics in this FOA. 

• For example, OE staff reviewed the hydropower RFI that issued in Februaxy; OE staff are a part of the 
informal DOE advisory group convened regularly to review current and planned activities including this 
FOA; and WPTO has made concerted outreach to OE staff to engage on strategy (Gil Bindewald). 

• In addition, WPTO has spoken with OE staff on specific topics, including (b) (5) 
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(b) (5) 

• Notably, WPTO director Alejandro Moreno and OE DAS Michael Pesin co-convened a briefing on July 
11 to discuss the Energy Stor~ge Program's storage valuation program, as the OE program has invested 
in economic analytical tools which are currently used by WPTO to evaluate pumped ston;tge 
hydropower. 

• WPTO will invite OE staff to participate in merit review of the FOA and intends to continue to brief OE staff for 
coordination. 
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Department of Energy (DOE) 
Office of Energy Efficiency and Renewable Energy (EERE) 

"Innovative Design Concepts ,for Standard Modular 
Hydropower and Pumped-Storage Hydropower11 

Funding Opportunity Announcement (FOA) Number: DE-FOA-0001836 
FOA Type: Initial 
CFDA Number: 81.087 

FOA Issue Date: (b) (5) 

FOA Informational Webinar (Topic Areas 1 and 2); 
Standard Modular Hydropower Resources Webinar (Topic Area 1 Only): 
Submission Deadllne for Concept Papers: 

Submission Deadline for Full Applications: 

Expected Submission Deadline for Replies to Reviewer Comments: 
Expected Date for EERE Selection Notifications: 
Expected Tlmeframe for Award Negotiations 

B. Topic Area 2 - New Use Cases for Pumped-Storage Hydropower 

1. Background 
Pumped storage hydropower comprises over 95% of the electrical energy storage in the 
United States today. Despite its significant contribution to grid-scale storage, new 
pumped storage hydropower plants are not belng built in the U.S. Only one new 
pumped storage facility has been built since 1970J despite dramatic increases in storage 
supportive policies in the last ten years.1 Existing pumped_ storage operations are 
shifting to adapt to new resources, market structures, demand patterns, and pricing 
signals,2 Pumped storage technology in conventional configurations and uses (e.g. 
multi-hundred megawatt open- and closed-loop configurations} are complex, custom­
designed civil engineering projects which may entail significant regulatory, cost, 
schedule, and geotechnical risks. 

Critical limitations to new development include: 
• Certainty on return on investment: It is not clear how to evaluate the revenue 

opportunities of a large storage asset on a forward basis. Establishing investment 

1 Cite Market Report for 1970 date, cite storage policy data. 
2 Reference Hydropower Vision, RFI responses, Market Report and PSH website 

1 



WPTO Hydro FOA Topic 2.2 

certainty over the lifetime of the asset is particularly difficult, compounded by the 
unpredictability evidenced by the rapid change in the electric system. Most utility 
and system planning timeframes are only about 20 years. In addition, pumped 
storage assets, due to their large generating and storage capacity, have the potential 
to influence market prices as price-makers rather than price-takers, which 
complicates how market operators interact with and take advantage of these assets. 
Modeling efforts for storage have advanced, and a recently established project 
within the Water Power Technologies Office will focus exclusively on improving the 
practice of valuation for pumped storage. 

• Length of time to commissioning: The timeframe from site design to commissioning, 
including permitting, is over 10 years. This presents a significant competitive 
disadvantage to pumped storage, as the delay prevents developments from 
responding to a current system opportunity. The lack of certainty for return on 
investment is even further dhninished by needing insight Into long-term revenue 
streams beginning at least 10 years from project initiation. In comparison, provided 
the controls and communications are established, today's battery storage 
technologies can be sited and commissioned in less than a year. 

• High initial and total capital costs: As the electricity system undergoes a 
transformation, grid-supporting technologies will be required. Supporting 
technologies on a bulk system scale with transmission-level commitments are 
evaluated and planned for, but rarely constructed. A portion of this challenge is 
structural: the significant upfront capital costs of very large supporting assets 
presents initiation risk and drives decisions toward incremental commitments. Over 
its lifetime, pumped storage assets may be very cost effective, but they still require 
substantial Initial investment. To meaningfully drive down the total cost of pumped 
storage, technology and structural strategies must achieve reductions in the initial 
costs for project development. 

• Siting opportunity and available value streams: The typically large scale of pumped 
storage technologies will push development toward large water bodies and 
locational coincidence of substations for interconnection opportunities. There are 
several other considerations to siting a pumped storage system that will affect costs 
and timelines, including environmental effects, scaled development, and integration 
with other infrastructure to access new revenues and benefits beyond traditional 
electricity revenues. 

2. Description 
To address the critical barriers mentioned above, Topic Area 2 explores new use cases 
for pumped storage hydropowerthat can improve electricity system resilience, 
rellability, and economics. Applicants are expected to propose innovative technology 
concepts, analysis, or enhanced modeling capabilities that define a new, updated role 
for pumped storage in the evolving electricity system in the United States. 

This Topic Area is aligned with WPTO's new grid research initiative to focus investments 
on innovations which will optimize hydropower resources for a secure, sustainable, 
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cost-effective, and reliable electricity system, and responds to FV18 Congressional 
direction to offer a competitive funding opportunity for pumped storage hydropower. 
This Topic Area is also consistent with DOE's Beyond Batteries initiative, which drives 
technology beyond cost reductions toward improved performance and enhanced 
provision of services to the grid. 

This Topic Area also builds on a previous FV2016 FOA, DE-FOA-0001455, which issued 
four awards for new pumped storage innovations that met specific technology · 
characteristics, with the comparable goal of reducing pumped storage costs and 
timelines. The new emphasis in tjlis FOA, however, is on an increase in value rather than 
a reduction in levelized costs. 

WPTO is therefore soliciting applications for awards in two sub-topic areas: 

o Sub-topic 2.1 - Innovative conceptual designs for pumped storage systems 

o Sub-topic 2.2- Modeling and analyzing the role of pumped storage in asset and 
system optimization 

a. Sub-topic 2.2: Modeling and Analyzing the Role of Pumped Storage In Asset and 
System Optimization 

This sub-topic will support analysis of the technical capabilitres of pumped storage to 
improve electricity system resilience, reliability, and economic efficiency, or to improve 
the performance of other grid assets. For example, modeling enhancements or analysis 
could explore the ability of storage to support system~wide strategies to manage fast 
ramps or high peak loads or investigate operational connections between storage and 
other grid assets such as solar photovoltaic (PV) or wind energy. 

Among the family of storage technologles available and pre-commercial today, pumped 
storage hydropower facilities have distinguishing attributes. Pumped storage Is the only 
storage technology capable of operating at the transmission level. It is capable of 
generating energy over a substantial duration of time, of providing high-volume 
injection or absorption of electricity, and of providing a broad range of essential grid 
reliability services. 

Constructed mostly in the 1960s and 1970s, existing pumped storage hydropower plants 
were originally designed and optimized for daily energy shifting- pumping water from a 
lower elevation reservoir to a higher elevation reservoir during low load hours and 
generating during high-load hours when electricity is in greatest demand-to support 
continuous and efficient operation of large thermal generation resources. 

However, this business model is changing. Today, pumped storage hydropower plant:; 
across the country are shifting to new operational paradigms. For certain pumped 
storage facilities, price swings in the last five years have resulted in an inversion of the 
traditional pumping-generating pattern, now pumping during the day and generating at 
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night, as evidenced by the submissions to the WPTO's DE-FOA-0001886: Expanding 
Hydropower and Pumper Storage1s Contribution to Grid Resliency and Reliability 
Request for Information. In other instances, the timescale ls fundamentally different. 
The traditiona1 daily cycle of high- and low-load is no longer the primary operational 
driver; instead pumped storage hydropower is used for peak-shaving, intra-hour 
reliability requirements, or ramping. 

If these trends continue, certain price and demand pattern_s are likely to emerge1 some 
with significant consequences for large-scale storage. Projections from a recent study 
anticipate higher volatility in prices, very low value energy prices, higher premiums on 
flexibility and capacity, and inverse pricing spreads over the course of a day to a season. 
These changes may ripple effects beyond traditional procurement of electricity as 
energy, capacity, and ancillary services. For example, system operators may increasingly 
utilize pumped storage facilities as part of the transmission system,_ to manage 
transmission utilization and congestion. There are outstanding questions regarding 
about how well storage assets are afforded access to markets, given their unique 
operating characteristics, and under what circumstances a storage asset can provide 
both generation and transmission benefits without compromising market principles. 

The optimal future role of pumped storage, both existing and proposed, is still not well­
understood. Pumped storage assets can provide a broad range of benefits to the grid 
and to other assets, but a complete perspective of all of these benefits is rarely 
illustrated. Typically pumped storage benefits are evaluated at a portfolio-level for a 
specific purpose, such as transmission planning or resource adequacy over 10-20 years, 
which does not capture the full operational life (50-60 years) of a pumped storage plant. 
Capacity and transmission expansion models do not capture many of the services that 
pumped storage can provide and often overlook externalities. The analytical record is 
particularly shallow in evaluating pumped storage benefits to other grid assets1 due in 
part to complexity and availability of comprehensive data. 

In some instances, a complete perspective on value of pumped storage is limited by the 
lack of independent, real-world analyses that can be directly applied or used as 
reference cases. In others, the challenge is rooted in the current tools utilized within 
operations and planning practices. Models commonly employed in the electric power 
sector may not be well adapted to effective evaluation of pumped storage solutions, 
especially advanced technologies that permit even greater operational flexibility. 

Technology innovations for pumped storage have focused on increasing plant flexibility 
with variable speed pumps and ternary (hydraulic bypass} systems. Proposed pumped 
storage developments may still be designed with fixed-speed pump design due to cost 
differential for the upgraded systems and uncertainty about the return qn investment of 
utilizing the potential flexibility afforded by more innovative technologies. In addition, it 
is not clear whether the same technical benefits of flexibility can be achieved between 
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pumped storage plants and other mechanisms, such as an aggregation of smaller 
storage solutions or market expansion and design. 

Therefore, to reduce the uncertainty regarding future investments and illustrate the 
value of storage at the bulk scale, this FOA invites applications for analyses and 
modeling enhancements that would collectively advance an understanding of the 
capabilities of pumped storage hydropower in electric system optimization or 
optimization of other grid assets, inclusive of generation and transmission. 

This Sub-topic is intended to recruit applications for: 
(1) Analyses that would illustrate to what extent, and in which cases, pumped storage 

hydropower can provide one or more specific material optimization benefits to 
electric system performance and/or other specific grid assets, or 

(2) Modeling enhancements that would make the benefits of pumped storage 
hydropower more visible, more effectively analyzed, or possible within existing 
electric system operations and planning practices. 

Applications in this sub-topic should evaluate the potential for pumped storage 
hydro power to provide one or more specific benefits that accrue either to the system or 
to other assets, in particular benefits that are currently not well understood. An 
application must articulate its additional yalue to the current state of knowledge, and 
make explicit any linkages to benefits to other grid assets. Example linkages include 
transmission utilization improvements, operating in tandem within the same control 
footprint, or an adjustment in the merit order (generating stack) that helps other plants 
operate more efficiently, reduces wear and tear on other machines, uses less fuel,.or 
reduces environmental impacts. Applications should select a real system, rather than 
theoretical systems and assets, at a meaningful scale. Benefits should be measurable 
and linked to grid properties such as resilience, reliability, sustainability, or economic 
efficiency. Table 3 below outlines the requirements for proposed analyses. 

Proposed modeling enhancements should address gaps in effective characterization of. 
new advanced pumped storage or full utilization of pumped storage assets. Applications 
for modeling enhancements should use the gaps analysis provided in [Appendix Fl as a 
guideline for focus areas with the greatest need and the greatest opportunity for 
impact. The proposed enhancement is not required to be open source in order to be 
eligible for award under this sub-topic. However, applications should strike a balance 
between two objectives: impact {that at the conclusion of the work, the enhancement 
will be used and useful) and availability (that others can access the enhancement and 
understand how well it works without excessive cost). 

Applications for modeling enhancements should incorporate operations and planning 
entities that would take a~vantage of such enhancements as part of the project team. If 
the proposed work involves a new feature of an existing model under commercial 
license, applicants should Include a demonstration of support or engagement with the 
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owner of that model. Applicants are strongly encouraged to incorporate partners and 
stakeholders into the proposed work beyond a demonstration of support. 

Responsive applications will: 
• 

• 

• 

• 

Identify how the analysis or modeling enhancement meets the requirements 
established in Table 3 below or in modeling enhancements Appendix F; 
Demonstrate that the analysis or modeling enhancement would produce an 
innovative result or an innovative approach within the execution of the work; 
Propose work that will have a substantial, measurable impact on advancing an 
understanding of the full suite of benefits of pumped storage hydro power; and 
Propose a plan to disseminate the analysis or modeling enhancement to as wide an 
audience as possible (e.g., pubiicatlon in the open literature, open source licensing, 
commercial licensing). 

To gauge the extent to which modeling gaps are being addressed, WPTO intends to 
manage these projects as a portfolio, both in the selection process and during the 
period of performance. The portfolio of projects may include work being/to be 
performed at the National Labs and other entities. 

Table 3: Requirements for Proposed Analysis 

Data should be appropriate for the work~product goals. For instance, 

Data choice 
analytical work that focuses on curtailment reduction should use load 
and variable generation forecasts and operating data that accurately 
capture curtailment challenges. 

Where an analysis would describe the optimization of an asset or a 
system, the project team should include the owner or operator of that 

Project Team 
asset or system, at minimum evidenced by a letter of support. 
Applicants are strongly encouraged to incorporate partners and 
stakeholders into the proposed work beyond a demonstration of 
support. 

Benefits must be measurable and linked to grid properties such as 
resilience, reliability, sustainability, or economic efficiency. For 

Benefits 
economic benefits, the results should clearly show the lasting value 
provided to all stakeholders- measured by net benefits such as lower 
electricity cost, efficient utillzation·of renewables and load, and others 
as applicable. 

Assumptions and 
Analyses should be representative of a real system, rather than Definitions for • 

Proposed Analysis theoretical systems and assets. 
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• The analysis baseline should be representative of existing or 
expected near-term conditions (e.g., 2020 RPS-based generation 
m·ix}. 

• Models used to represent variable generation {e.g., wind and PV 
solar} should be realistic in terms of generation mix as well as 
spatial and temporal accuracy (e.g,, the variability is not over- or 
under-represented, plant siting does not skew the results}, 

• The approach-to generator retirement should be clearly stated {e.g., 
if additional generation is added to a mode!, is some of the existing 
generation retired, antj if so, how were the retlrement choices 
determined?). 

• The underlying generation mix assumptions for forward-looking grid 
representations should be clearly defined {e.g., scenario X captures 
2030 RPS requirements, scenario Y increases the amount of 
renewable generation from the current 20% on an annual energy 
basis to 40%). 

• Where unexpected forced outages are used in the analysis or 
modeling efforts, the nature of the forced outage should be 
described (e.g,, fixed in time and amplitude across scenarios or 
varies from scenario to scenario). 

• The relevant geographic region should be clearly defined along with 
the regions connections and reliance on surrounding systems. 

• The generation mix for the baseline and each scenario should be 
clearly identified by generation type (e.g., airframe-derivative, open 
cycle combustion turbines) and capacity. The generation mix of 
interconnected systems to the relevant region should also be 
reported. 

• The flexibility assumptions {e.g., ramp rate per minute as a 
percentage of rated capacity, minimum stable level, and start time) 
for each type {and size class, if applicable) of generation should be 
clearly stated, 

• The capacity reserve for the system {and each scenario or 
sensitivity) should be clearly stated. 

~ Peak variable generation penetration should be reported both in 
terms of time of occurrence and percent of peak load, 

• The type of pumped storage hydropower technology should be 
clearly defined (synchronous, inverter-based, variable speed 
pumping, and so forth). 
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i. Work to be Conducted 
At the end of the period of performance: 
• Analysis: Awardees will produce a detailed, written technical report that 

describes the project team, data inputs, methodological approach, tools and 
models utilized, results of the analysis, dissemination plans, challenges in 
executing the work, and remaining gaps. All projects awardees will present 
publicly-sharable results in-person to WPTO and involved national laboratories 
at project conclusion at a summit event. 

• Modeling enhancement: Awardees will produce a detailed written technicaf 
report that describes the modeling enhancement, its applicability and effect, 
dissemination and engagement, and remaining gaps. If the work is open­
source, additional requfrements for disposition of source code may apply. All 
. applicants should anticipate provisions relating to Intellectual Property (JP) as 
part of award negotiation. All awardees will demonstrate the modeling 
enhancements in-person to WPTO and involved national laboratories at project 
conclusion. 
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Solar FOA -Topic 1-Systems Integration 

Department of Energy (DOE) 
Office of Energy Efficiency and Renewable Energy (EERE) 

Solar Energy Technologies Office (SETO) 
FY2018 Funding Opportunity Announcement (FOA) 

FOA Number: DE-FOA-0001840 

CFDA Number: 81.087. 
FOA Issue Date: April 17th, 2018 
submission Deadline for Letter of Intent (LOI): May 4th, 2018, 

3:00prn ET 
Informational Weblnar: Visit EERE exchange FOA description for details regarding weblnar timing and 
registration 
Submission Deadline for Concept Papers: May 9th, 2018, 

• Applicants must submit a Concept Paper by 3:00pm ET on the due date listed above 3:00pm ET 
to be ellglble to submit a Full Application, Topic Areas 2.1 and 3.1 SIPS applications 
must resubmit their LOI again as a concept paper by the concept paper deadline . 
above to clear an administrative software restriction of EERE Exchange. 

Submission Deadline for Full Applications and SIPS Applications: (b) (5) 

Expected Submission Deadline for Replies to Reviewer Comments: August 2nd, 2018, 
3:00pm ET 

Expected Timeframe for EERE Selection Notifications: September 2018 

Topic 1 Advanced Solar Systems Integration Technologies 
The Systems Integration (SI) subprogram supports early-stage research and development that 
advances the reliable, resilient, secure and affordable integration of solar energy onto the U.S. 
electric grid. For more in-depth discussion of solar grid integration, please visit "Solar Grid 
Integration" https:ljenergy,gov/eere/solar/downloads/technical-background-2018-seto-
fu n d ing-opgo rtunitv-an nou ncement. 

In 2011, solar power comprised less than 0.1% of the U.S. electricity supply with an installed 
capacity of just 1.2 gigawatts (GW). Solar now supplies nearly 2% of the annual U.S. electricity 
demand1 with an installed capacity of roughly 47 GWs2, and is continuing to grow. According to 
U.S. Energy Information Administration (EIA), in some states and regions, solar represents up to 

1 U.S. Energy Information Administration (ElA), Electric Power Monthly with Data for November 2017, published 
in January 2018, https://www.eia.gov/electricltv/rnonthly/current month/epm.pdf 

2 Source: Solar Energy Industries Association (SEIA}, http;fLwww.seia.org[ 
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15% of total annua I electricity generation. Instantaneous solar generation can reach a much 
higher level, more than 40% in some cases,3 

~onthly net electricity generation frorn selected fuels (Jan 2007 - Mar 2017} 
share of total electricity generation 
12% 

10% 

8% 

6% ·-····. 

4% 

2% 

0% 

... ·-·-···. 
' I 

March2017 
shares of total I 

8.0% 

2007 2008 2009 . 2010 2011 2012 2013 2014 2015 2016 2017 

Figure 1: For the first time, In March 2017 solar supp/fed 2% of the U.S. electricity demand, while wind and solar combined 
accounted for 10% of the Us. electrlcity generation. (Source: EIA) 

As the penetration of solar energy on the grid continues to increase, it becomes imperative to 
identify the associated technical, economic and regulatory challenges, and to develop impactful 
solutions in order to ensure compatibility with the existing grid and a smooth transition to a 
secure, reliable and resilient grid of the future, 

Traditional grid architecture was based on large-scale centralized generation remotely located 
from consumers, hierarchical control structures with minimal feedback, Hmited renewable 
generation such as Wind and solar, limited energy storage and passive loads. A modern grid 
must be reliable, resilient and secure. It must have the ability to dynamically optimize grid 
operations and resources, rapidly detect and mitigate disturbances, engage millions if not 
billions more intelligent devices, integrate diverse generation sources (including both 
conventional and renewab,le types), integrate demand response and energy efficiency 
resources, enable customers to manage their electricity use and participate in markets, and 
provide strong protection against physical and cyber risks. 

The current business-as-usual trajectory for the electric industry will not result in a timely 
transition to a modernized grid4• Since large Investments in the past an·d today in the nation's 
electric grid infrastructure will remain in service for decades, it is important that the U.S. make 

3 For example, In the Caltfornia Independent System Operator (CAISO) Monthly Renewables Performance Report, 
the 5-minute market data shows that at the maximum solar served almost 45% of the load in September 2017. See 
http://www.caiso.comiDocuments/MonthlyRenewablesPerformanceReport-Nov2017.htm1 
4 Department of Energy Grid Moderni~ation Multiyear Program Plan (MYPP) 
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smart decisions to invest in enabling and forward-looking technologies that will support the 
creation of a modern grid infrastructure in the coming years. There is a critical need to foster 
innovations and new technology adoptions by decreasing regulatory, market and business 
model uncertainties, demonstrating technology maturity and reducing Implementation risks. 

The Department of Energy's Grid Modernization lnitiative5, is a cross-cutting effort that aligns 
grid modernization efforts across the multiple DOE Program Offices. As part of the Grid 
Modernization Initiative {GMI), the SI subprogram supports targeted technology research and 
development (R&D) that addresses the technical challenges with achieving higher solar 
penetration, while supporting a safe, reliable, secure and cost-effective electric power system. 

More broadly, the Grid Modernization Initiative focuses on the development of holistic 
solutions for the grid of the future. Several key technology areas have been identified in the 
Grid Modernization Multi-Year Program Plan (MYPP)6: 

• Devices and Integrated Systems Testingj 
• Sensing and Measurements; 
• Systems Operations, Power Flow and Control; 
• Design and Planning Toolsj 
• Security and Resilience; and 
• Institutional Support. 

Progress in all of these areas is considered crucial for the effective grid integration of solar 
energy and modernization of the grid, as illustrated in Figure 2. A specific focus of the SET0 1 

Systems Integration subprogram includes understanding the impacts of Increasing penetration 
of solar energy on grid reliability and power quality, developing best practices for 
interconnecting and integrating solar with energy storage and synergistic technologies, 
addressing the variability of solar generation, researching power electronic technologies for 
flexible power flow control, enhancing situational awareness of solar generation at the grid 
edge and informing the standardization of interconnection, interoperability, and cybersecurity 
for PV and other distributed energy resources (DER) systems. Taking these all together, the goal 
is to advance the knowledge-base and the ability to integrate solar generation, at scale, into 
electric transmission and distribution systems in a cost-effective, secure, and reliable manner. 

5 Accessed 01 November 2017, https://energy,gov/under-secretary-science-and-energy/grld-modernization­

lnltiatiVe 
6 Department of Energy Grid Modernization Multiyear Program Plan (MYPP), Accessed 01 November 2017, 

https://energy.gov/downloads/grid-modernization-multl-year-program-olan-mypp 
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Figure 2: Illustration of high level solar penetration In a modernized electricity power system. 

In this FOA the SETO Systems Integration subprogram seeks to fund research in the following 
topic areas: 

• Adaptive Solar Grid Integration; 
• Solar Observability; . 
• Solar+ X; and 
• Innovative Pathways. 

Modernizing the grid also requires a workforce capable of understanding and managing this 
dynamic and digital environment. For those interested in developing proposals related to 
training the digital grid workforce of the future, please refer to Topic 4 of this FOA. 

Topic 1.1 Adaptive Solar Grid Integration 
This topic will support applications to research and field validate innovative technologies that 
enable distributed solar photovoltaic {PV) to contribute to grid reliability and resilience by 
providing solar dispatchability and grid-support functions-including energy, capacity, and 
reliability and resilience services. These technologies can be deployed throughout the electric 
distribution system, The approaches will focus on developing flexible interconnection 
requirements and dynamic hosting capacity concepts for solar PV as opposed to today's 
prevalent "firm" interconnection requirements and static hosting capacity planning. It is 
expected that the same design concepts will be applicable for energy storage and other 
distributed energy resources {DERs), Through the intelligent control of the distributed assets, 
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flexible interconnection requirements can increase the overall hosting capacity for solar and 
DERs in the distribution system, support diverse customer interconnection choices, improve 
system reliability and resilience, and reduce PV curtailment. Applications must consider diverse 
DER options {e.g. PV, energy storage, flexible load) available as well as power systems 
engineering alternatives, and demonstrate the benefits of the proposed technologies in the 
hosting capacity analysis. It should also be shown in these solutions how a fleet of PV systems 
from multiple customers at multiple locations will be able to respond to fast changing 
conditions under normal operations and provide power to critical loads during grid outages -
with consideration of other DER options and distribution system constraints. Example projects 
may include, but are not limited to, control hardware and software innovations for smart PV 
inverters and PER management system (DERMS) that allow more flexibility to interconnection . 
and operation of small scale PV and other DER systems. 

Topic 1.2 Solar Observability 
This topic will support applications to research, develop and validate observability or situational 
awareness technologies at the grid edge to support planning and operation with high PV 
penetration. Primary focus areas include PV-integrated sensor technologies, secure and robust 
communication, advanced data analytics (including machine learning) and detection of cyber­
intrusion. Projects may also be considered with secondary focus areas, which enhance grid­
edge observability of solar systems by integration with addit1onal planning, operations and 
business unit systems. All applications should have an assessment of economic viability of the 
system or component in the application and as part of the project. 

Topic 1.3 Solar+ X 
This topic will support applications to research and field validate innovative approaches to 
integrate Behind-the-Meter (BTM) solar PV with synergistic technologies (including but not 
limited to energy storage; building controls, demand response, electric vehicles, and other 
DERs) to support dispatchability and provide grid services - including energy, capacity, and 
reliability and resilience services - as a single control point. Projects will focus on research and 
development in control coordination and optimization of BTM customer-owned and co-located 
behind a single (master} meter: PV, storage1 and other DER assets in response to broader 
system-wide conditions1 with key.interest in utilizing DER assets to provide critical power during 
outages. Projects may consider traditional 11firm" DER interconnection requirements as well as 
emerging flexible interconnection approaches (such as those sought in Topic 1.1) and 
innovative compensation mechanisms. In an effort to minimize the overall· system cost for solar 
integration arising from new hardware deployment, such as battery storage, , applicants are 
encouraged to consider how solar and load estimation, advanced data analytics, and artificial 
intelligence can be utilized in the operations of their proposed systems. All Applicants should. 
have an assessment of economic viability of the system or component in the application as part 
of the project. 

Topic 1.4 Innovative Pathways: Systems Integration 
This topic will explore innovative approaches and models ta accelerate the transfer of systems 
integration and related technologies from the lab into the real world. Rather than funding 
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research on individual technology solutions directly, applicants will research and develop new 
methods to advance research portfolios of solar (and related} technologies and overcome 
challenges endemic to the solar technology transfer space, including knowledge gaps between 
the research/industrial communities and constraints on access to necessary resources. 
Applicants must demonstrate a realistic pathway to test, scale and sustain the model after the 
period of performance. Potential areas of interest include, but are not limited to, models to 
deploy alternative capital (e.g., local public➔private partnerships, foundations) for technology 
R&D or transfer, structures to incentivize industry➔researcher collaboration, approaches to 
lower barriers such that new entrants can leverage existing facilities, data and_ build capacity 
(e.g., dormant manufacturing capacity or underutilized laboratory space), and methocls to drive 
down the cost and accelerate processes around hardware validation and certification. 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 

Jereza, Catherine 
Thursday, July 26, 2018 4:26 AM 
Bindewald III, Gilbert;Pesin, Michael 

Doc4 

Subject: RE: SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Topic Descriptions 

Great. Let's build on the good engagement. I agree - some formalization of roles will ls necessary. 

Thanks I 
l<atie 

From: Bindewald Ill, Gilbert 
Sent: Wednesday, July 25, 2018 8:28 PM 
To: Jereza, Catherine <Catherlne.Jereza@Hq.Doe.Gov>; Pesin, Michael <Michael.Pesin@hq.doe.gov> 
Subject: RE: SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Topic Descriptions 

On the SETO side, they have been active communicators. Guohui and I have (bi)weekly calls and I plan to 
participate in their upcoming review process. They have also engaged Dan on the PR modeling work, and I feel 
want to be genuinely supportive. Only concem(s) given complementary mission objectives is bow to formalize 
roles and appropriate engagement strategy, as well as how to maintain awareness after projects are 
awarded. That is higher level discussion. 

Vehicle and water programs have also engaged, which I think is good. 

Michael is back Friday but I might be able to meet before then. 

From: Jereza, Catherine <Cathel'ine.Jereza@Hq.Doe.Gov> 
Date: Wednesday, Jul 25, 2018, 12:30 PM 
To: Bindewald III, Gilbert <Gilbert.Bindewald@hq.doe.gov>, Pesin, Michael <Michael.Pesin@hg.doe.gov> 
Subject: PW: SETO Topic 1 and WPfO Topic 2.2: OE Coordination and Topic Descriptions 

HI Gil - I believe you mentioned this is much Improved since last year, which is terrific! But in the spirit of keeping our 
coordination moving In a positive direction we're doing a reality check on Friday . 

. I'd like to focus on what's working and any points you feel were left unresolved that perhaps I need to push on because 
we really need It to happen. 

Can we talk sometime beforehand? The meeting is at 1pm, Fri; 

Thanks! 
Katie 

from: Unruh, Timothy 
Sent: Wednesday, July 25, 2018 11:39 AM 
To: Jereza, Catherine <Catherlne.Jereza@Hq.Doe.Gov> 
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Cc: Pesin, Mlchael <Mlchael.Pesin@hg.doe.goV>; Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
Subject: SETO Topic 1 and WPTO Topic 2.2: OE Coordination and Topic Descriptions 

In my review of two FOA efforts with Cathy Tripodi on Monday, she wanted your thoughts on i) the analysis 
proposed by the Water Power Technology Office's (WPTO) TOPIC 2.2, attached, and, ii) your knowledge on 
WPTO and Solar Energy Technology Office's {SETO) coordination with OE. 

She has requested a meeting for Friday, but !'wanted to get you the information prior to the meeting. Let me 
know if you have questions. Below is a summary of the coordination hlstory and plans as reported from each 
office for your reference. 

,Solar Office 
• SETO worked closely with Gil Bindewald (OE) on the subtopics and specific language of topic 1 of the FOA 
• SETO requested OE involvement in the review process, but so far OE staff have been unable to participate due 

to other work commitments. 
• SETO will be requesting OE to be part of the Federal Consensus Panel that recommends the selections for the 

FOA. That panel meets in late August. 

Water Office 
• Water Power Technologies Office/ Hydropower Program has engaged OE on program-level development and 

strategy for the hydropower grid topics in this FOA. 
• For example, OE staff reviewed the hydropower RFI that issued in February; OE staff are a part of the 

infonnal DOE advisory group convened regularly to review current and planned activities including this 
FOA; and WPTO has made concerted outreach to OE staff to engage on strategy (Gil Bindewald). 

• In addition, WPTO has spoken with OE staff on specific topics, including (b) (5) 

• Notably, WPTO director Alejandro Moreno and OE DAS Michael Pesin co-convened a briefing on July 
11 to discuss the Energy Storage Program's storage valuation program, as the OE program has invested 
in economic analytical tools which are currently used by WPTO to evaluate pumped storage 
hydro power. 

• WPTO will invite OE staff to participate in merit review of the FOA and intends to continue to brief OE staff for 
coordination. 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Hi Bruce, Adrian and Katie: 

Tripodi, Cathy 
Monday, July 30, 2018 1:44 PM . 
Walker, Bruce;Lotto, Adrienne;Jereza, Catherine 
Update: Solar Transmission Grid FDA 
Solar Grid RFP.docx 

Docs 

The solar office has offered to rewrite Topic 1 in their Solar FOA. While it is on the street, we can just do an amendment 
to change it. Katie and l had reviewed it with the solar Team and we did not understand it and so I was hoping that you 
all could rewrite it to achieve the grid integration consistent with OEs mission. Please see(b) (5) 
and give me your suggested language as soon as you can. It is approximately $50 million. 

Thank you, 
CathyT. 

From: Tripodi, Cathy 
Sent: Monday, July 30, 2018 3:11 PM 
To: Walker, Bruce <Bruce.Walker@hq.doe.gov>; Lotto, Adrienne <Adrienne.Lotto@hq.doe.gov>; Jereza, Catherine 
<Catherine,Jereza@Hq.Doe.Gov> 
Subject: Solar Transmission Grid FOA 

Hi Bruce, Adrian and Katie: 

There is approximately $SO million of a solar FOA that includes transmission grid matters. I think OE should have at least 
3 people on the review panels. The dates needed for participation are: 

(b) (5) 

Thank you, 
CathyT. 
X65050 

Independent Review Panel 
Federal Consensus Panel Discussion 

From: Unruh, Timothy 
Sent: Monday, July 30, 2018 3:02 PM 
To: Tripodi, Cathy <Cathy.Tripodi@hg.doe.gov> 
Cc: Jereza, Catherine <Catherine.Jereza@Hg.Doe.Gov>; Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
SL1bject: Dat_es for Solar FOA review 

There are two date periods we would like OE participation In for the Solar Program FDA Selection: 

(b) (5) 
Independent Review Panel 
Federal Consensus Panel Discussion 

Thanks. 
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Timothy D. Unruh, Ph.D., PE, CEM, LEED AP 
United States Department of Energy 
Deputy Assistant Secretary- Renewable Power 
1000 Independence Ave SW, Washington, DC 20585 
(202) 586-2982 
15-16 
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Solar FOA -Topic 1- Systems Integration 

Department of Energy (DOE) 
Office of Energy Efficiency and Renewable Energy (EERE) 

Solar Energy Technologies Office (SETO) 
FV2018 Funding Opportunity Announcement (FOA) 

FOA Number: DE-FOA~0001840 
CFDA Number: 81.087 

Topic 1 Advanced Solar Systems Integration Technologies 
The Systems Integration (SI) subprogram supports early-stage research and development that 
advances the reliable, resilient, secure and affordable integration of solar energy onto the U.S. 
electric grid. For more in-depth discussion of solar grid integration, please visit "Solar Grid 
lntegration11 https://energy.gov/eere/solar/downloads/technical-background-2018-seto­
funding-opportun ity-an noun cement. 

In 2011, solar power comprised less than 0.1% of the U.S. electricity supply with an installed 
capacity of just 1.2 gigawatts (GW). Solar now supplies nearly 2% of the annual U.S. electricity 
demand1 with an installed capacity of roughly 47 GWs2, and is continuing to grow. According to 
U.S. Energy Information Administration (EIA), in some states and regions, solar represents up to 
15% of total annual electricity generation. Instantaneous solar generation can reach a much 
higher level, more than 40% in some cases.3 

1 U.S. Energy Information Administration {EIAJ, Electric Power Monthly with Data for November 2017, published 
in January 2018. https://www.eia.gov/electricity/monthly/current month/epm,pdf 

2 Source: Solar Energy Industries Association (SEIA), http.://www.seia.orgl 

3 For example, in the California Independent System Operator (CAISO) Monthly Renewables Performance Report, 
the 5-mlnute market data shows that at the maximum solar served almost 45% ofthe load in September 2017. See 
http://www.caiso.com/Documents/MonthlvRenewablesPerformanceReport-Nov2017.html 
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Monthly net electricity generation from selected fuels (Jan 2007 • Mar 2017) 
share of total electricity generation 

12% ! T l 
10% 

4% 

2% 

0% 

!-·----•~ 
1 
! 

' ' ; 
... t 

I 

.. ·····-~l··· . 
I 

- , ... ,.!. .. 
! 

\···· 
i 

... _, __ .. ~ . -,.!-, .... 

I 
March 2017 
shares of total I 

8.0% 

20D7 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Figure 1: For the first time, In March 20.17 solar supplied 2% of the U.S. electricity demand, while wind and solar combined 
accounted for 10% of the U.S. electricity generation. (Source: EIA) 

As the penetration of solar energy ·on the grid continues to increase, it becomes imperative to 
identify the associated technical, economic and regulatory challenges, and to develop impactful 
solutions in order to ensure compatibility with the existing grid and a smooth transition to a 
secure, reliable and resilient grid of the future. 

Traditional grid architecture was based on large-scale centralized generation remotely located 
from consumers, hierarchical control structures with minimal feedback, limited renewable 
generation such as wind and solar, limited energy storage and passive loads. A modern grid 
must be reliable, resilient and secure. It must have the ability to dynamically optimize grid 
operations and resources, rapidly detect and mitigate disturbances, engage millions if not 
bHlions more intelligent devices, integrate diverse generation sources (including both 
conventional and renewable types), integrate.demand response and energy efficiency 
resources, enable customers to manage their electricity use and participate in markets, and 
provide strong protection against physical and cyber risks. 

The current business-as-usual trajectory for the electric industry will not result in a timely 
transition to a modernized grid4, Since large investments in the past and today in the nation's 
electric grid infrastructure will remain in service for decades, it is important that the U.S. make 
smart decisions to invest in enabling and forward-looking technologies that will support the 
creation of a modern grid infrastructure in the coming years. There is a critical need to foster 
innovations and new technology adoptions by decreasing regulatory, market and business 
model uncertainties, demonstrating technology maturity and reducing implementation risks. 

4 Department of Energy Grid Modernization Multiyear Program Plan (MYPP) 
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The Department of Energy's Grid Modernization lnitiative5, is a cross-cutting effort that aligns 
grid modernization efforts across the multiple DOE Program Offices. As part of the Grid 
Modernization Initiative (GMI), the SI subprogram supports targeted technology research and 
development (R&D) that addresses the technical challenges with achieving higher solar 
penetration, while supporting a safe, reliable, secure and cost-effective electric power system. 

More broadly, the Grid Modernization Initiative focuses on the development of holistic 
solutions for the grid of the future. Several key technology areas have been identified in the 
Grid Modernization Multi-Year Program Plan (MYPP)6 : 

• Devices and Integrated Systems Testing; 
• Sensing and Measurements; 
• Systems Operations, Power Flow and Control; 
• Design and Plann!ng Tools; 
• Security and Resilience; and 
• Institutional Support. 

Progress in all of these areas is considered crucial for the effective grid integration of solar 
energy and modernization of the grid, as Hlustrated in Figure 2. A specific focus of the SETO 
Systems Integration subprogram includes understanding the impacts of increasing penetration 
of solar energy on grid reliability and power quality, developing best practices for 
interconnecting and integrating solar with energy storage and synergistic technologies, 
addressing the variability of solar generation, researching power electronic technologies for 
flexible power flow control1 enhancing situational awareness of solar generation at the grid 
edge and informing the standardization of interconnection, interoperabllity1 and cybersecurity 
for PV and other distributed energy resources (DER) systems, Taking these all together, the goal 
is to advance the knowledge-base and the ability to integrate solar generation, at scale, into 
electric transmission and distribution systems in a cost-effective, secure, and reliable manner. 

s Accessed 01 November 2017, https://energy,gov/under-secretary-science-and-energy/grld-modernl:zation­
lnitlat!ve 

6 Department of Energy Grid Modernization Multlyear Program Plan (MYPP), Accessed 01 November 2017, 
https:1/energy.gov/downloads/grid-modernization-multi-year-progra_m-plan-mypp 
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Figure 2: Illustration of high level solar penetration In a modernized e/ectric/ty power system. 

In this FOA the SETO Systems Integration subprogram seeks to fund research in the following 
topic area~: 

• Adaptive Solar Grid Integration; 
• Solar Observability; 
• Solar + X; and 
• Innovative Pathways. 

Modernizing the grid also requires a workforce capable of understanding and managing this 
dynamic and digital environment. For those interested in developing proposals rel~ted to 
training the digital grid workforce of the future, please refer to Topic 4 of this FOA. 

Topic 1.1 Adaptive Solar Grid Integration 
This topic will support applications to research and field validate innovative technologies that 
enable distributed solar photovoltaic (PV) to contribute to grid reliability and resilience by 
providing solar dispatchability and grid-support functions-including energy, capacity, and 
reliability and resilience services. These technologies can be deployed throughout the electric 
distribution system. The approaches will focus on developing flexible interconnection 
requirements and dynamic hosting capacity concepts for solar PV as opposed to today's 
prevalent "firm" interconnection requirements and static hosting capacity planning. It is 
expected that the same design concepts will be applicable for energy storage and other 
distributed energy resources (DERs), Through the intelligent control of the distributed assets, 
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flexible interconnection requirements can increase the overall hosting capacity for solar and 
DE Rs in the distribution system, support diverse customer interconnectf on choices, improve 
system reliability and resilience, and reduce PV curtailment. Applications must consider diverse 
DER options (e.g. PV, energy storage, flexible load) available as well as power systems 
engineering alternatives, and demonstrate the benefits of the proposed technologies in the 
hosting capacity analysis. It should also be shown in these solutions how a fleet of PV systems 
from multiple customers at multiple locations will be able to respond to fast changing 
conditions under normal operations and provide power to critical loads during grid outages -
with consideration of other DER options and distribution system constraints. Example projects 
may include, but are not limited to, control hardware and software innovations for smart PV 
inverters and DER management system {DERMS) that allow more flexibility to interconnection 
and operation of small scale PV and other DER systems. 

Topic 1.2. Solar Observability 
This topic will support applications.to research, develop and validate observability or situational 
awareness technologies at the grid edge to support planning and operation with high PV 
penetration. Primary focus areas include PV~integrated sensor t~chnologies, secure and robust 
communication, advanced data analytics (including·machine learning) and detection of cyber­
intrusion. Projects may also be considered with secondary focus areas, which enhance grid­
edge observability of solar systems by integration with additional planning, operations and 
business unit systems. All applications should have an assessment of economic viability of the 
system or component in the application and as part of the project. 

Topic 1,3 Solar+ X 
This topic will support applications to research and field validate innovative approaches to 
integrate Behind-the-Meter {BTM) solar PV with synergistic technologies (including but not 
limited to energy storage, building controls, demand response, electric vehicles, and other 
DERs) to support dispatchability and provide grid services - Including energy, capacity, and 
reliability and resilience services - as a single control point. Projects will focus on research and 
develop'ment in control coordination and optimization of BTM customer-owned and co-located . 
behind a single (master) meter: PV, storage, and other DER assets in response to.broader 
system-wide conditions, with key interest in utilizing DER assets to provide critical power during 
outages. Projects may consider traditional "firm" DER interconnection requirements as well as 
emerging flexible interconnection approaches (such as those sought in Topic 1.1) and 
innovative compensation mechanisms. In an effort to minimize the overall system cost for solar 
integration arising from new hardware deployment, such as battery storage, , applicants are 
encouraged to consider how solar and load estimation, advanced data analytics, and artificial 
intelligence can be utilized in the operations of their proposed systems. All Applicants should 
have an assessment of economic viability of the system or component in the application as part 
of the project. 

Topic 1.4 Innovative Pathways! Systems Integration 
This topic will explore innovative approaches and models to accelerate the transfer of systems 
integration and related technologies from the lab into the real world. Rather than funding 
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research on individual technology solutions directly, applicants will research and develop new 
methods to advance research portfolios of solar (and related) technologies and overcome 
challenges endemic to the ,solar technology transfer space, induding knowledge gaps between 
the research/industrial communities and constraints on access to necessary resources; 
Applicants must demonstrate a realistic pathway to test, scale and sustain the model after the 
period of performance. Potential areas of interest include, but are not limited to, models to 
deploy alternative capital (e.g., local public-private partnerships, foundations) for technology 
R&D or transfer, structures to incentivize industry~researcher collaboration, approaches to 
lower barriers such that new entrants can leverage existing facilities, data and build capacity 
(e.g., dormant manufacturing capacity or underutilized laboratory space}, and methods to drive 
down the cost and accelerate processes around hardware validation and certification. 
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A. Description/Background 
This Funding Opportunity Announcement (FOA) is being issued by the U.S. 
Department of Energy's (DOE}, Office of Energy Efficiency and Renewable Energy 
(EERE), Solar Energy Technologies Office (SETO). This section describes the overall 
goals of SETO and the type of projects that are being solicited for funding support 
through this FOA. 

In 2016, solar power surpassed 1% of annual electricity supply in the United States 
for the first time, and the Energy Information Administration projects that solar will 
grow to 5% of U.S. electricity by 2030.7 Further, if the price of solar electricity and/or 
energy storage declines more rapidly than projected, that percentage could be even 
higher.8 But solar is more than just a source of affordable electricityi it also provides 
the potential to improve grid reliability and resilience, incre?ise employment ,9 

create business opportunities, increase energy diversity, and provide environmental 
benefits. 

The mission of the Solar Energy Technologies Office (SETO) is to support early-stage 
research and development to improve the performance and flexibility of solar 
technologies that contribute to a reliable and resilient U.S. electric grid. The office 
invests in innovative research efforts that securely integrate more solar energy into 
the grid, enhance the use, storage and dispatch of solar energy, and lower solar 
electricity costs. 

SETO focuses on two different solar energy technologies: photovoltaic (PV} 
technologies that directly convert sunlight into electricity, typically via a 
semiconductor, and concentrating solar thermal power (CSP) technologies that 
convert sunlight to heat, which can be converted or stored until needed, and then 
used to generate electricity or provide other energy services. Because sunshine 
varies with the time of day, location, and season, solar power systems must be 
paired with adaptive loads, other sources of power, or energy storage to dellver 
electricity whenever it's_.needed. This dependency reduces the value of solar power 
systems once solar starts to supply a significant fraction of the electricity within a 
given region and highlights the need for a focus on addre~sing grid integration 
challenges. 

SETO, in partnership with other offices at DOE, launched the SunShot Initiative in 
February 2011 with the goal of solar electricity becoming price-competitive with 

' U.S. Department of Energy, Energy Information Administration, International Energy Outlook 2017, DOE/EIA-0484 
(2017). 

8 P.A. Basore and W.J. Cole, "Comparing supply and demand models for future photovoltaic power generation in 
the USA," submitted to Progress fn Photovoltaics: Research and Applications, 2017. 

9 The Solar Foundation, National Solar Jobs Census, 2010 - 2016. 

7 



Solar FOA -Topic 1-Systems Integration 

conventional utility sources by 2020.10 The SunShot 2020 goal has already been 
achieved for utility-scale PV, and with continued effort, it is likely to be achieved for 
grid-tied solar applications.. As a result of this tremendous progress and in response 
to the growing deployment of solar in the U.S., SETO is increasing its focus on 
addressing the challenges related to seamlessly integrating high penetrations of 
solar energy onto the nation's electricity grid. Additionally, SETO set 2030 cost 
targets to further reduce the cost of solar electricity across all market sectors, which 
would make solar one of the most affordable sources of electricity and enable a 
substantial fraction of U.S. electricity demand to be supplied by solar technology.11 

The targets for the unsubsidized cost of electricity at the point of grid connection in 
a location with average U.S. solar resources are 3¢ per kilowatt-hour (kWh) for 
utility-scale photovoltaics, 4¢ per kWh for commercial rooftop photavoltaics, 5¢ per 
kWh for residential rooftop photovoltaics, and 5¢ per kWh for concentrating solar 
power with thermal energy storage. 

By supporting early~stage research across the solar energy technology space through 
this FOA, SETO can foster innovation and enable integrated multi-technology 
solutions that can advance the widespread adoption of-solar power while securely 
integrating it into the nation's energy grid. 

Topic 1: Advanced Solar Systems Integration Technologies describes SETO research 
priorities in the seamless integration of high penetrations of solar energy onto the 
nation's electricity grid. Responsive projects would advance the prediction, 
monitoring, and control of solar power production, the capabilities of solar power 
electronics and the integration of solar energy with synergistic technologies. 

Topic 2: Concentrating Solar Thermal Power Research and Development describes 
SETO research priorities that support solar technologies that focus sunlight to 
generate and store high-temperature heat for electricity generation and other end 
uses. Responsive projects would contribute to increasing solar power adoption and 
grid reliability often through combined power and storage. 

Topic 3: Photovoltaic Research and Development describes SETO research priorities 
that support the further development of photovoltaic technologies that improve 
system reliability, annual energy yield, demonstrate performance of novel PV 
devices and develop new PV materials. Responsive projects would directly 
contribute to increasing PV affordability through continuous improvements in PV 
efficiency and reliability. SETO's work ensures that a pipeline of innovation continues 
to reduce PV system cost, increase power conversion efficiency, and reduce supply~ 
chain capital expense. 

10 SunShot Vision Study, NREL Technical Report DOE/G0.-102012-3037, 2012. 
11 U.S. Dept. of Energy, The SunShot Initiative's 2030 Goal: 3C per Kilowatt Hour for Solar Electricity, 2016. 
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Topic: 4: Improving and EJ<panding the Solar Industry through Workforce Initiatives 
describes SETO research priorities that support solar workforce development. 
Responsive projects would focus on increasing the size of the pipeline of skilled 
workers being employed by the solar industry while simultaneously working to 
increase the participation of veterans and other talent pools, providing increased 
value to the solar industry as a whole. 

SETO's funding supports U.S. leadership in solar technology R&D by funding the next" 
generation of innovative technologies and by developing domestic research talent. 

Historically, SETO has released separate funding opportunities that address specific 
stages and types of solar research. For the first time, this funding program combines 
SETO funding efforts into one FOA for fiscal year 2018 (FY2018}. Subject to 
availability of funds appropriated by Congress for.the purpose of this program, the 
availability of future-year budget authority, and approval, SETO intends to adjust 
topic descriptions and reopen this funding program for new applications each year 
relatively soon after budget guidance has been provided. By providing a more 
streamlined and consistent FOA strategy SETO hopes to further accelerate the 
advancement of solar research. 

9 . 



Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Subject: 

Hi Ian, 

Jones-Albertus, Becca 
Monday, August 20, 2018 8:18 AM 
Gay, Charlie;Hamos, Ian 
RE: Tim's Summary of Meeting with EE-1 

Doc6 

Is the "standard template" that was created for FOAs the one that Fuel Cells used to brief their FOA? If not, can you 
send (as we aren't aware of any standard template)? 

Thanks! 
Becca 

From: Gay, Charlie 
Sent: Monday, August 20, 2018 11:12 AM 
To: Harnos, Ian <lan.Hamos@EE.doe.gov> 
Cc: Jones-Albertus, Becca <Becca.Jones-Albertus@ee.doe.gov> 
Subject: RE: Tim's Summary of Meeting with EE-1 

Thanks Ian: 

On the FOA- (b) (5) 

For the prize-related Power Connectors- NREL made the selections. I'll touch base with Victor to determine what 
information is available for packaging .... 

Charlie 
202-287-1987 

From: Harnos, Ian 
Sent: Monday, August 20, 2018 9:55 AM 
To: Gay, Charlie <Charlie.Gay@EE.DOE.Gov> 
Subject: Tim's Summary of Meeting with EE-1 

Charlie, 

Tim did meeting with EE-1 on Friday, and managed to discuss a couple solar items. Below are his readouts, which both 
require action from us that Tim asked me to get started. 

• Solar FOA Language: EE-1 is still awaiting changes from OE-1 regarding Topic 1. (b) (5) 
Please let me know thoughts on 

such action. 
• Solar Prize Briefing: EE-1 would like to see the 5 awards put into the standard template that was created for 

FOAs and then be re-briefed using that form. 

I'm here to talk through anything you like, and happy to brainstorm/review as needed. 

1 



Thanks, 

Ian Harnos 
Chief of Staff 
Office of the DAS for Renewable Power 

U.S. Department of Energy 
1000 Independence Ave. SW 

Washington, DC, 20585 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

HI Tim; 

Gay, Charlie 
Monday, August 27, 2018 2:35 PM 
Unruh, Timothy 
Harnos, Ian 
RE: FOA Topic 1 
Miscl showing changes.docx; Mlscl.docx 

FollowUp 
Completed 

Doc7 

Attached is the revised language (Misc1) and a red line comparing revised with original (Miscl showing changes), 

Charlie 
202-287-1987 

From: Unruh, Timothy 
Sent: Monday, August 27, 2018 5:27 PM 
To: Gay, Charlie <Charlie.Gay@EE.DOE.Gov> 
Cc: Harnos, Ian <lan.Hamos@EE.doe.gov> 
Subject: RE: FOA Topic 1 

Does someone have the revised language, I wonder? 

From: "Gay, Charlie" <Charlie.Gay@EE.DOE.Gov> 
Sent: Aug 27, 2018 5:07 PM 
To: "Unruh, Timothy" <Timothy.Unruh@EE.Doe.Gov> 
Cc: "Hamos, Ian" <Ian.Hamos@EE.doe.gov> 
Subject: FW: FOA Topic 1 

fyi 

Charlie 
202-287-1987 

From: Yuan, Guohui 
Sent: Monday, August 27, 2018 5:01 PM 
To: Gay, Charlie <!=harlie.Gay@EE.DOE.Gov>; Jones-Albertus, Becca <Becca.Jones-Albertus@ee.doe.gov> 
Subject: FW: FOA Topic 1 

From: Bobo, Diana <Diana.Bobo@ee.doe.gov> 
Date: Monday, Aug 27, 2018, 4:28 PM 
To: Fricker, Kyle <Kyle.Fr.lcker@EE.DOE.Gov>, Yuan, Guohui <Guohui.Yuan@EE,Doe.Gov> 
Cc: Pfrangle, Clay <Clay.Pfrangle@EE.Doe.Gov> 
Subject: FOA Topic 1 

1 



Hi Kyle and Guohui, 

Derek Passarelli just informed me that Kathy Tripodi is seeking to revise Topic 1 of the FOA and re-post. Are you 
available tomonow to discuss the pt·oposed language? 

Thanks, 
Diana 
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Topic 1.1 Solar Grid Integration 

. This topic will support applications to research and field validate unique and innovative solutions that 

will Improve the resiliency of the Energy Sector's capability to withstand all hazards; focusing on cyber 

and physical vectors. Specifically, the solutions should identify the strategic location of solar 

photovoltaic (PV) systems that will ensure the Energy Sector provides continuity of service in the face of 

wide spread and coordinated threats. These solutions can be deployed throughout the bulk power 

systems or associated transmission to distribution substations. It Is expected that the same design 

concepts will be applicable for energy storage and other distributed ~nergy resources (DERs). The 

approaches will test the systems1 ability to operate and adapt at both steady and degraded states. 

Applications must consider diverse DER options (e.g. photovoltaics, energy storage, and flexible load) 

. available as well as power systems engineering alternatives, and demonstrate the benefits of the 

proposed solutions. It should also be shown in these solutions how a fleet of multiple photovoltaics 

systems from multiple locations will be able to respond to fast changing conditions under normal 

operations and provide power to critical loads during grid outages-with consideration of other DER 

options and distribution system constraints. Example projects may include, but are not limited to, new 

design and use-case concepts, essential reliability services, adaptive capabilities, voltage support, · 

previously uncontemplated and unique capabiHties and control hardware and software innovations for 

smart PV inverters and DER management systems. Applications must have an assessment of economic 

viability of the proposed system, activity or component in the respective part of the project. 

Applicant's solar photovoltaic projects may require working with critical infrastructure owners and 

operators and state, local, tribal and territories entities to take proactive steps to manage risk and 

strengthen the security and resillence of the Nation1s critical infrastructure, considering all hazards that 

could have a debilitating impact on national security, economic stability, public health and safety, or any 

combination thereof. These solar photovoltaic projects shall seek to reduce vulnerabilities, minimize 

consequences, identify and disrupt threats, and hasten response and recovery efforts related to critical 

infrastructure to ensure public health and safety while improving national security and economic 

security. 

Topic 1.2 Solar Situational Awareness and Analysis 

This Topic will support applications to research and field validate unique and innovative solutions that 

will improve the resiliency of the Energy Sector's capability to withstand all hazards; focusing on cyber 

and physical vectors. Specifically, the solutions should enhance operator capability to observe solar 

systems deployed throughout the bulk power systems or associated transmission to distribution 

substations or Behind-the-Meter (BTM) solar including but not limited to battery storage, systems 

controls, and demand response, Primary focus areas Include solar photovoltaic Integrated sensor 

technologies, secure and robust electricity supply delivery and communication tools, advanced data 

analytics including Artificial Intelligence and Machine to Machine capabilities, and voltage testing. 

Projects with secondary focus areas may also be considered which include the integration of observed 

data into planning, operations and business unit systems that would operate at both steady and 

degraded states. Applications must have an assessment of economic viability of the proposed system, 

activity or component in the respective part of the project. 



Applicant's solar situational awareness and analysis projects may require working with critical 
infrastructure owners and operators and state, local, tribal and territories entities to take proactive 
steps to manage risk and strengthen the security and resilience of the Nation's critical infrastructure, 
considering all hazards that could have a debilitating impact on national security, economic stability, 
pubiic health and safety, or any combination thereof. These projects shall seek to contribute to one or 
more risk components: reduce vulnerabilities, minimize consequences, identify and disrupt threats, 
and/or hasten response and recovery efforts related to critical infrastructure to ensure public health and 
safety while improving national security and economic security. 

Topic 1.3 Solar Technology Transfer 

This topic will explore unique and innovative approaches to accelerate the transfer of solar system 
solutions that wili improve the resiliency of the Energy Sector's capability to withstand all hazards; 
focusing on cyber and physical vectors. Potential areas of interest Include, but are not limited to, 
projects or models that deploy alternative capital, for technology R&.D transfer1 incentivize industry­
researcher collaboration, leverage existing facilities or capabilities, data and build approaches and 
methods that serve to drive down the hardware cost and ensure solutions, validation, certifications, 
resilience and electricity supply to withstand wide spread and coordinated threats compatible with 
Topic 1.1 and Topic 1.2 

Applicant's solar technology transfer projects may require working with critical infrastructure owners 
and operators and state, local, tribal and territories entitles to take proactive steps to manage risk and 
strengthen the security and resilience of the Nation's critical infrastructure, considering all hazards that 
could have a debilitating impact on national security, economic stability, public health and safety, or any 
combination thereof These projects shall seek to contribute to one or more risk components: reduce 
vulnerabilities, minimize consequences, identify and disrupt threats, and/or hasten response and 
recovery efforts related to critical infrastructure to ensure public health and safety while improving 
national security and economic security. 



(b) (5) 

Toplcl.1-- Solar Grid Integration 

This topic will support applications to research and field validate unique and innovative 
~ijle5solutlons that enable-Ellstflbutedwill fmpr~ve the resiliency of the Energy Sector's capability 
to withstand all huards; focusing on cyber and physical vectors. Specifically, the solutions should 
identify the strategic location of solar photovoltaic {PV) te CE1Atrlll11,e lo gFie Fellahlll'V aAe resllienee av 
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ensure the Energy Sector provides continuity of service in the face of wide spread and reilability-aml 
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~bulk power systems or associated transmission to distribution SV5tem, lhe appraaohe5 will foel.¾5 
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as apposed to teda>(s pte\<aleAt "firm" lnteFE0Rnestl0R Feljlilren1eRts ane statie ttostiRg eapaelW 
~substations. It Is expected that the same design concepts wlll be applicable for energy storage 
and other distributed energy resources {DERsh Tl:irau~h). The approaches will test the ll'ltelllgeRt ceRlr-01 
af llte !listrill11red asse1's, fleidllle lntereo1mecti0l'I-Fe<jUlreme11ts ean inuease the 1werall nesting eapaelt>/ 
~systems' ability to operate and QERs ill tl:ie Elistril:mtioA S'/SteFA, s11pport dl\<erse e11ston1er 
illtem1MemafKl:loises, impre•,e s1fstern rellallili\'l'adapt at both steady and feSillenee, an!I red lite ~\I 
alffallmem,degraded states. Appllcatlons must consider diverse DER options (e.g. Wphotovoltalcs. 
energy storage, and flexible load) available as well as powet systems engineering alternatlves, and 

· demonstrate the benefits of the proposed ~Relogles In the l!ostlng capacity analysls,solutlons. It 
should also be shown In these solutions how a fleet of Wmultiple photovoltaics systems from~ 
euslamers at multiple locations will be able to respond to fast changing conditions under normal 
operations and provide power to critical loads during grid outages-with consideration of other DER 
options and dlsttibutlon system constraints. Example projects may intlude, but are not limited to, ngw 
design and use•case concepts, essential rellablllty servlces. adaptive capabilities. voltage support, 
previously uncontemplated and unique capabilities and control hardware and software Innovations for 
smart l'V Inverters and DER management S','SteFA (DiiRM~l lhal allow more. fleKihillly ta lntereeAnestion 
ami-opmtioA of small seale Pl/ and elher DliR systems. Applications must have an assessment of 
economic viability of the proposed system. activity or component in the respective part of the project, 

Applicant•~ solar photovoltaic projects may require working with critical infrastructure owners and 
operators and state, local. tribal and territories entitles to take proactive steps to manage risk and 
strengthen the security and resilience of the NatlQn's crltlcal Infrastructure, considering al! hazards that 
could have a debilitating Impact on national security, economic stability. public health and safety, or any 
combination thereof. These solar photovoltalc proiecb shall seek to reduce vulnerabiUtles. minimize 
consequences, Identify and disrupt threats. and hasten response and recove1V efforts related to critical 
Infrastructure to ensure public health and safety while Improving national security and economic 
security. 

' 
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solutions that wm improve the resiliency of the Energy Sector's capabllltY to withstand all hazards; 
focusing on cyber and physlcal vectors. Speclllcally. the solutions should enhance operator capability to 
observe solar systems deployed throughout the bulk power systems or associated transmission to 
distribution substations or Behind-the-Meter (BTMl solar Including but not limited to battery storage. 
systems controls, and dem;1nd response. Primary focus areas lndudeW-solar photovoltah; integrated 
sensor technologies, secure and robust electricity supply delivery and communication tools, advanced 
data.analytics {Including mael'llne leamlne)Artificlal lntelllgence and deteetleR ef.eo,eer iRbusleR. 
Machine to Machine capabllitles, and voltage testing. Projects ma•, alse be eoRs1Elef8Q-wlth secondary 
focus areas, may also be considered which e11l1;111Ge grid edge ebservabiliG' of selar s•(Stems bv ~ 
the Integration with addltl1malof observed data Into planning, operations and business unit systemSrAU 
appliEatlens &heule that would operate at both steady <!Qd degraded states. Applications must have an 
assessment of economic viability of the proposed system. activity or component in the apJHieatle!HIM 
asrespectlve part of the project. 

Applicant's solar situational awareness and analysis projects may require working with critical 
infrastructure owners and operators and state, local, tribal and territories entities to lake proactive 
steps to manage risk and strengthen tl'le security and resUlence of the Nation's critical infrastructure. 
considering all hazards that could have a deb\lltatlng Impact on national security. economic stablllty, 
public health and safety, or any combination thereof. These projects shall seek to contribute to one or 
more risk components: reduce vulnerabllitles. minimize consequences. identify and disrupt threats. 
and/or hasten response and recovery efforts related to critical Infrastructure to ensure public health and 
safety while ]mproving national security and economic security. 

Toplc 1.3--_Solar ~Technology Transfer 

. This teple wll~sUJIPGrt applieatiaRs ta Fesea reh aRd flehl ',1alldate IRREl'lative apprnaelles to integrate 
~ehi11d the Meter (BTM) selar P\' with !i'/Rerglstie teellRelesles (nqeh:1diR(l bYt eat limited te e11erg•1 
sterase, building rnntrals, clemaREI respanse, eleetrli: •Jel'llcles, aRd ether OliRsj to support 
cllspati,habllil'{ ;md pro\•lde grid ser~•lees lnelllding en erg\'> eapadt',', :rnd reliablliW a Rd resllience 
seri.•iaes as a siRf!le eeRtrol pe!Rt. Prejee~s will foeus oil reseueh and de¥elopment hi eontFel 
eeafdl11athm aRd eptlmi~ation ef BTM custame!'-Gwned aRd Ge leeated behlAd a Sifl(lle (master) meter: 
PV, sterage, a11El-ethef-QIOR-assets ill res~eRse te broader s•1stem wide-eoodit-!e11s, witl'l key iRtefesHA 
utili;il11g Ql;R asseu tg pra11lde sritieal pgwer dUFing-autages, Praje&ts ma'/ 61lR-Slder tFaditla11al "firm" 
QliR IRtereanMetieR ree11:1lreme11ts as well as emerglRg lll!lflble lF1tereeAAeetle11 appraaehes (sueh as 
these sa11gllt iR lepie 1.1} a Ad IRROYatlYe eempeRsatio11 medianisms. In a11 e#art to mlillmi:fe \he 
01.•eroll s•1s.tem east fer selar iRtegratleA ar.JslAg kom RC',.., haRlware def)l0yme11t, s116h as batter',' 
sterage,, applleants are eneouraged ta eoAsl!ler hew salar a Rd lead estlmatloA, ad•.·a11eed data a,mlytles, 
aRd artifleial inteliieeAee ea11 be 1:1tlllled IR the operatiens of their proposes S','Stems. ,•,11 J',ppllGant-s 
sho~ld ha11e aR assessment ef eeeRemic .,,Jablilty of llrn s•1s1em er eempe11ent ifl tile applieaUoR as paft 
afthe prejeot, 

+8f1ic; l.4 lnno•,<ati•.•e Pathwa'f!B systems lntegi:ation 
Thls topic wlll explore unique and Innovative approachesood-medels-to accelerate the transfer of 
s,1•stems lntegratian ;rna related leehnolagies Jrnm ti-le lab IRID the real world, Rather tllaA funding 
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Feseareh eR lAdMdual te&hll819g\' sol11tlo11s direetl•,1, appll6l1Ats wlll researcll ,md de•.•elep A!WI metheds 
ta ae1,•a11ee researsh pertfalies ef solar (and related) teetmolegles and ev-erceme ehallenges el'ul.emle..te 
the selat teehnelegtt tra11sfer spaee, 111eh,11;IJng k11ewledge gaps betwee11sorar system solutions that wlll 
irnprove the researel1/lnd11strlal Eemmu11lUes m:id eenstralms en aeEess to Reei!ssarf resooroos. 
AWll~ust deMon51Fale a realistic pathwa•t ts test, scale and sust<i!n the 1-llOElel after U1e period af 
performa116e,resiliencv of the Energv Sector's capabilltv to withstand all hazards; focusing on cyber and 
physical vectors. Potential areas of interest include, but are not llmited to, projects or modelstethat 
deploy altematlve caplta~eal ;eulillic prl'<'ale part11ershlps, fe1111dati8AS}. for technology; R&D GF 

transfer, str116l11res te lncentivize ind1Jstrv-researcher collaboration, appFBaehes te !ewer llaFFieFs sueh 
that Ae'# entrants ea A leverage existing facllitles or capabllities, data and build 6af!a6it>t' (e.g., !lefll'laffi 
man11fasturillfj-ti!t~adty er 1111EleFlltllileEI lallerater/ spaeel, and Methedsapproaches and methods that 
serve to drive down the hardware cost and a«-elefate precesses ara1md hardwateensure solutions, 
validation and eertificatien,, certifications, reslllence and elactrlcity supply to withstand wide spl'ead and 
coordinated threats compatible with Topic 1,1 and Topic 1.2 

Apgllcant's solar technology transfer projects may require working with critical infrastructure owners 
and operators and state, local. trlbal and territories entities to ~ake proactive steps to manage ri5k and 
strengthen the security ,nd resilience of the Nation's crltlcal Infrastructure, considering all hazards that 
could have a debilitating lmpact on national securitv. economic stablllty. public health and safety, or any 
combinatlon thereof. These projects shall seek to contribute to one or more risk components: reduce 
vulnernblllties. minimize consequences. Identify and disrupt threats, and/or hasten response and 
recovery efforts related to critical infrastructure to ensure public health and safety while Improving 
11atlonal security and economic security, 

. · .. •·. ·. ·. 



Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Subject: 

Gay, Charlie 
Thursday, August 30, 2018 11:34 AM 
Harnos, [an 
RE: Solar FOA Topic 1 Cancelation and Re-release 

Doc 8 

Thanks Ian -We'll probably send a courtesy copy to MA to minim1ze any potential misunderstanding ....... .. 

Charlie 
202-287-1987 

From: Harnos, Ian 
Sent: Thursday, August 30, 2018 2:21 PM 
To: Jacob, Bindu <Bindu.Jacob@ee.doe.gov> 
Cc: Unruh, Timothy <Timothy.Unruh@EE.Doe,Gov>; Gay, Charlie <Charlie.Gay@EE.DOE.Gov>; Pezzullo, Leslie 
<Leslie,Pezzullo@ee.doe.gov> 
Subject: RE: Solar FOA Topic 1 Cancelation and Re-release 

Excellent, thanks! 

Ian Harnos 
Chief of Staff 
Office of the DAS for Renewable Power 
U.S. Department of Energy 
1000 Independence Ave. SW 

Washington, DC, 20585 

from: Jacob, Bindu 
Sent: Thursday, August 30, 2018 2:03 PM 
To: Harnos, Ian <lan.Hamos@EE.doe.gov> 
Cc: Unruh, Timothy <Timothy.Unruh@EE.Doe.Gov>; Gay, Charlie <Charfie.Gay@EE.DOE.Gov>; Pezzullo, Leslie 
<Leslie.Pezzullo@ee.doe.gov> 

Subject: RE: Solar FOA Topic 1 Cancelation and Re-release 

(b) (5) 

From: Harnos, Ian 
Sent: Thursday, August 30, 2018 1:23 PM 
To: Jacob, Bindu <Bindu.Jacob@ee.doe.gov> 
Cc: Unruh, Timothy <Timothy.Unruh@EE.Doe.Gov>; Gay, Charlie <Charlie.Gay@EE_DOE.Gov>; Pezzullo, Leslle 

<Leslie.Pezzullo@ee.doe.gov> 
Subject: Solar FOA Topic 1 Cancelatlon and Re-release 

Bindu, 

As l'm sure you are aware, (b) (5) 

1 



Thanks, 

Ian Harnos 
Chief of Staff 
Office of the DAS for Renewable Power 
U.S. Department of Energy 
1000 Independence Ave. SW 
Washington, DC, 20585 
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Rod.riguez, Susan (CONTR) 

From: 
Sent: 
To: 
Subject: 

Ian, 

Just FYI -(b) (5) 

added back in .... 

Becca 

From: Harnos, Ian 

Jones-Albertus, Becca 
Friday, August 31, 2018 7:02 AM 
Harnos, Ian;Gay, Charlie 
RE: Following up 

Sent: Friday, August 31, 2018 9:25 AM 

Doc9 

though we hope it can be 

To: Jones-Albertus, Becca <Becca.Jones-Albertus@ee.doe.gov>; Gay, Charlie <Charlie.Gay@EE.OOE.Gov>; Jayne, Kevin 
A. <Kevin .Jayne@ee.doe.gov> 
Subject: Fwd: Following up 

Solar team, 

We were asked yesterday on a quick tum to provide examples of disruptive technology (b) (5) 
.. Apparently that was interesting to them and they want more info. Can you help out 

here? Not sure exact timeline but I would imagine fairly quick. I'm on the way to NYC, so can you work 
directly with Kevin? 

Kevin- can you let us know the tiroeline? 

Thanks, 
Ian 

From: "Jayne, Kevin A." <Kevin.Jayne@ee.doe.gov> 
Sent: Aug 31, 2018 9:09 AM 
To: "Harnos, Ian" <Ian.Hamos@EE.doe.gQ;~> 
Subject: Following up 

Hey Ian, 

Thanks again for sending along your list of disruptive technologies. Can you please provide more details on the 
technology listed below? Thanks I 

Solar/b) (5) 
(b) (5) 

Best, 

1 



Kevin 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To; 
Subject: 

Moreno, Alejandro 
Friday, August 31, 2018 1:38 PM 
Harnos, Ian 
FW: Solar NOi 

Is this the re-worked solar Topic 1 w the new language you guys were talking about on Wed? 

from: Grosso, Matthew 
Sent: Friday, August 31, 2018 4:23 PM 
To: Moreno, Alejandro <Alejandro.Moreno@ee.doe.gov> 
Subject: Solar NOi 

https://eere-exchange.energy.gov/#Foald2bbe24fe-f075-4dlb-8ab7-0df723807696 

Matthew J. Grosso, MPA, PMP 
Operations Supervisor 
Water Power Technologies Office 
O: 202-287-5350 
M: (b) (6) 

Doc 10 

Stay current with the Water Power Technologies Office: Subscribe to our Breaking News email 
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Rodrif!uez, Susan (CONTR) 

From: 
Sent: 
To: 
Subject: 

DeCesaro, Jennifer 
Monday, September 10, 2018 6:39 AM 
Murley, Susanna (CONTR);Hamos, Ian 
RE: NOI announcement? 

Not yet Susanna. We will let you know when there are any updates, 

Jennifer DeCesaro \ U.S. Department of Energy I 0: +1.202.586.1040 I M: (b) (6) 
jennifer.decesaro@ee.doe.gov 

From: Murley, Susanna (CONTR) 
Sent: Monday, September 10, 2018 9:37 AM 
To: Harnos, Ian <lan.Hamos@EE.doe.gov>; DeCesaro, Jennifer <Jennlfer.Decesaro@ee.doe.gov> 
Subject: RE: NOi announcement? 

Hi folks-

Have we heard anything further about this? 

Best, 

Susanna 

Susant1a Murley 
Strategic Support Team Lead 
The Building People, LLC I U.S. Department of Energy 
Conti:actor suppoi:ting the Solar Energy Technologies Office 
Office of Energy Efficiency and Renewable Energy 
Office: 202.287.1637 I Cell: (b) (6) 

From: Harnos, Ian 
Sent: Wednesday, September OS, 2018 11:56 AM 

Doc 11 

To: Murley, Susanna (CONTR) <Susanna.Murley@EE.DOE.Gov>; DeCesaro, Jennifer <Jennifer.Oecesaro@ee.doe.gov> 
Subject: RE: NOi announcement? 

Susanna - my understanding was (b) (5) 

Ian Harnos 
Chief of Staff 
Office of the DAS for Renewable Power 
U.S. Department of Energy 
1000 Independence Ave. SW 
Washington, DC, 20585 
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From: Murley, Susanna (CONTR) 
Sent: Wednesday, September 05, 2018 11:52 AM 
To: DeCesaro, Jennifer <Jennifer.Decesaro@ee.doe.gov>; Harnos, Ian <lan.Hamos@EE.doe.gov> 
Subject: NOi announcement? 

Hey Jenn, Ian -

I heard that there was going to be a public announcement on SETO's topic 1 cancellation and the NOi, but since (b) (6) 
is 000, I suspect that I'm out of the loop. (b) (5) 

Best, 

Susanna 

Susanna Murley 
St!'.ategic Support Team Lead 
The Building People, LLC I U.S. Department of Energy 
Contractor supporting tl1e Solar Energy 'Technologies Office 
Office of Energy Efficiency and Renewable Energy 
Office: 202.287.1637 I Cell: (b) (6) 
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Rodriguez, Susan {CONTR) 

From: 
Sent: 
To: 
Subject: 

Hi Ian, 

Pezzullo, Leslie 
Monday, September 10, 2018 2:46 PM 
Harnos, Ian 
FY18 revised topic 

Doc 12 

. Do you happen to know if the same ppf will be used for the updated solar topic 1 FOA? 

Best, 
Leslie 

Leslie Pezzullo I U.S. Department of Energy I 0: 202.586.1514 I M: (b) (6) 

1 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Bindu, 

Pezzullo, Leslie 
Monday, September 10, 2018 3:22 PM 
Jacob, Bindu 
RE: Program Policy Factors 
PPF Matrix (9-10-2018)_v2.xlsx 

Doc 13 

Attached is the updated PPF matrix. I added the new Solar FOA for the re-issuance of Topic 1 and the AMO energy/water 
de-sal hub, but those were the only two "new" foas that were ready to be added. For the solar foa, I assumed that the 
same PPFs would be applied. Let me know if you want me to go ahead and send the attached with the email below- of 
If you want to forward, feel free. 

Best, 
Leslie 

Alex, 

Attached fs the updated program policy factor (PPF) matrix. We've included two new FOAs in this version - the AMO 
Energy Water Desalination Hub FOA and the Solar Mega-FOA Topic 1 re-issuance. We assumed that the same PPFs in the 
original Solar FOA would be used in the new topic 1 foa, but that can be revised once we have a final version of the 
materials. Both FOAs are highlighted tan, Indicating that neither has been posted. Please let us know if you have any 
questions. 

Best regards, 

From: Pezzullo, Leslie 
Sent: Thursday, July 12, 2018 7:49 PM 
To: Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
Cc: Jayne, Kevin A.<Kevin.Jayne@ee.doe.gov>; Singer, William <William.Singer@ee.doe.gov>; Jacob, Bindu 
<Bindu .Jacob@ee.doe.gov> 
Subject: Program Policy Factors 

Alex, 

As promised, below are the five standard program policy factors (PPFs) that are listed in the FOA template. The sixth PPF 
listed below is the geographic diversity PPF that we are including in FOAs moving forward and will be added to the 
template. 

1. The degree to which the proposed project exhibits technological diversity when compared to the existing DOE 
project portfolio and other projects sele~ted from the subject FOA 

2. The degree to which the proposed project, including proposed cost share, optimizes the use of available EERE 
funding to achieve programmatic objectives 

3. The level of Industry involvement and demonstrated ability to accelerate commercialization and overcome key 
market barriers 
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4. The degree to which the proposed project is likely to lead to increased employment and manufacturing in the 
United States 

5. The degree to which the proposed project will accelerate transformatlonal technological advances in areas that 
industry by itself is not likely to undertake because of technical and financial uncertainty 

6. The degree to which the proposed project, or group of projects, represent a desired geographic distribution 
(considering past awards and current applications) 

We also developed a PPF matrix (attached) that identifies which PPFs were included in each published FOA. I've grouped 
and colored coded the PPFs as follows: 

• standard PPFs are in green 
• tailored PPFs that are either included in multiple FOAs or similar to a standard PPF in white, and 
• FOA specific PPFs are in blue. 

62% of FOAs in the matrix (13 out of 21) include all S of the standard PPFs. 6 of the 21 FOAs include the geographical 
diversity PPF. 

Please let us know lf you have any questions. 

Best regards, 
Leslie 

Leslie Pezzullo 
Department of Energy 
Offke of Energy Efficiency and Renewable Energy 

0: /70il SRfi-1S14 
C: (b) (6) 
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Rodriguez, Susan {CONTR) 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Hi Steve: 

Gay, Charlie 
Tuesday, September 18, 2018 4:08 AM 
Chalk, Steven 
Harnos, lan;Fitzsimmons, Alexander 
RE: FOA topic 1 
Resilient Distribution System 20 June 2017.doc;x 

Doc 14 

Understood - here's a possible structure, which could be positioned as a joint FOA with OE but without$ from OE .... 

Total federal dollars: $46M 
Topic 1.1: (b) (S) Jlus 20% cost share 
Topic 1.2: Jlus 50% cost share 
Labs could not be prime, 

Topic 1.1: R&D for solar situational awareness in strategic locations associated with critical infrastructure 

Objective 

The increasing deployment of utility-scale and distrlbuted solar PV systems brings about serious challenges to electric 
power grid planning and operation. Solar situation awareness in strategic locations associated with critical infrastructure 
is required so that planners and operators can "see" solar generation throughout the system and at all times, analyze 
their contributions and impacts, and make control decisions for reliable, resilient, and secure grid operations. Ideally 
solar s'ituation awareness should be performed automatically without manual Interventions by system operators. 

Solar PV systems often communicate to utilities, aggregators, and other grid operators over the public internet. As a 
result, the electric power system cyber-attack surface has significantly expanded. At the same time, solar energy 
systems are getting equipped with a range of grid-support functions that - if controlled or programmed improperly -
present a risk of power system disturbances. As the experience and sophistication of cyber adversaries grow, so too 
must the US power system's defenses, situational awareness, and response and recovery strategies. 

Therefore, research, development, and field validation are needed for solar situational awareness technologies and 
solutions to support plann!ng and operation with high PV penetration. Primary focus areas will include integrating 
innovative sensor technologies, secure and robust communication, advanced data analyti"cs (including machine learning) 
and detection of cyber-intrusion techniques with PV systems. 

Approach 

The technical approach will focus on developing and integrating sensing and communication technologies with utility­
scale and distributed solar PV (and other DER technologies} to support planning and operation of power systems. 
Primary research areas include sensor technologies, secure and robust communications, advanced data analytics, data 
visualization that not only can be easily included in PV system design and integrat.ion, but also can enable real time 
autonomous and local-decision making to address solar generation and load variability without the need for massive 
data communication, espedally in strategic locations associated with critical infrastructure. Solar situation awareness 
solutions must standardized interfaces for Interoperability. Advanced data analytics techniques, including machine 
learning algorithms, should be used to complement ground-truth measurements. 

1 



On the cyber security front, the research will leverage established industrial control and power system cyber security 
prior work to implement state-of-the-art cyber security best practices. The research should address the potential cyber 
security vulnerability in PV and DERs and develop and commercialize innovative technologies to harden PV systems, 
protect networks from penetration, detect intrusions, and effectively respond to cyber security breaches. 

Outcome 

Research in this area is expected to result in new software and hardware solutions and data analytical methods for solar 
situation awareness that enable and enhance system operators and/or automated devices to make correct planning and 
operation decisions. 

Areas not of interest 

• Solar irradiance forecasting models or irradiance database 
• Generic cyber security technologies (or solutions) that are not integrated with solar PV 
• Generic sensor and measurement technologies (or solutions) that are not integrated with solar PV 
• Generic communication technologies (or solutions) that are not integrated with solar PV 

Topic 1.2 : validation that (can also include R&D but) is mainly intended to demonstrate that proactive resiliency 
solutions based on solar perform as modeled on the grid system. This topic can also include tech transfer but would 
generally have 50% cost share. 

Please see the attached 2017 GMLC Resilience Distribution System Lab Call. I think it is perfectly aligned with the 
guidance here. Also, I think the FOA wm nicely complement the lab call since the lead organizations here are industry. 

The only question is whether we (b) (5) 
b) (b) (5) 

Charlie 
202-287-1987 

From: Chalk, Steven 

We should discuss with OE to see a) (b)° 
·. The RDS lab call was jointly developed with OE, so the answer to al(b) (5) 

so OE may be interested. 

Sent: Tuesday, September 18, 2018 6:56 AM 
To: Gay, Charlie <Charlie.Gay@EE.DOE.Gov> 
Cc: Harnos, Ian <lan.Hamos@EE.doe.gov>; Fitzsimmons, Alexander <Alexander.Fitzsimmons@ee.doe.gov> 
Subject: FOA topic 1 

Charlie- as you reorganize the FOA into a R&D topic and a R&D + Validation/Tech Transfer topic, please save 
all language as possible from p1'evious version. Only work to emphasize/distinguish between topics. 

Steven Chalk 
Deputy Assistant Secretary for Transportation 
Acting Deputy Assistant Secretary for Renewable Power 
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Resilient Distribution Systems 
An FY17 Project Call for the Grid Modernization Laboratory Consortium 

A. Description/Background 

Overview 

The U.S. Department of Energy {DOE) has developed this Grid Modernization laboratory 
Consortium (GMLC) Project Call as part of the Grid Modernization Initiative (GMI}. This Project 
Call aims to advance research of resilient distribution systems through rigorous field 
validations. In particular, the Call focuses on the integration of clean distributed energy _ 
resources (DERs) and emerging grid technologies at regional scale.1 The project results are 
expected to deliver credible information on technical and economic viability of the solutions as 
well as demonstrate viability to key stakeholders who are ultimately responsible for approving 
and investing in grid modernization activities. This fY17 GMLC Project Call builds on the 
momentum from the ongoing GMLC Foundational Activities of the FV16 GMLC lab Call and 
continues research in the six technical areas laid out in the Grid Modernization Multi-Year 
Program Plan (MYPP). This FV17 GMLC Project Call is jointly developed and funded by the Office 
of Energy Efficiency and Renewable Energy (EERE) and the Office of Electricity Delivery and 
Energy Reliability (OE). 

Objectives 

This GMLC Project Call seeks to develop and validate innovative approaches to enhance the 
resilience of distribution systems (including microgrids) with high penetration of clean DERs. 
Technological advancements include control/coordination strategies, real-time system 
monitoring, robust communications infrastructure, grid planning and analytical platforms, and 
integration of multiple DER technologies,2 

Grid modernization presents a complex bundle of technological, institutional and regulatory 
challenges. Thus, projects must include field validations that incorporate regionally appropriate 
solutions that verify the viability of distribution system design1 validate architectural 
relationships and Interoperability, quantify costs and benefits (i.e. characterize value 
proposition), ensure protection of system networks and data against cyber threats, and inform 

1 For the purpose of applications submitted under this Project can, DER is defined as any controllable energy 
resource connected at the distribution-level. This can include generation, load, and/or energy storage. 
"Clean" characterizes the technology's role in reducing or eliminating pollution, with emphasis on energy efficiency 
and renewable energy technologies such as solar, wind, energy storage, building efficiency technologies, and 
electric vehicles, 
2 These technologies are further defined in the Grid Modernization Multi-Year Program Plan (MYPP) as six key 
technical areas: a) Devices and Integrated Systems Testing, b) Sensing and Measurements, c) System Operations, 
Power Flow, and Control, d) Design and Planning Tools, e) Security and Resillence and f) Institutional Support. 
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functional requirements for distribution system planning platforms and regulatory decision­
support tools. 

B. Scope of Work 

The core technologies, tools, and analyses from the six technical areas of the MVPP (and 
reflected in the Foundational Activities of the FV16 GMLC Lab Call) will integrate Into Regional 
Field Validations designed to validate foundational principles (e.g. architecture; interoperability; 
integration testing; valuation; cybersecurity; sensing and measurement strategy), and 
accelerate the implementation of early-stage research to widespread deployment. This FV17 
GMLC Project Call specifically focuses on the fallowing concept: 

• Resilient distribution systems with high penetration of clean distributed energy 
resources: areas of potential research application include, but are not limited to, 
advances in real-time system monitoring; distributed control, including secure and 
robust communications networks; modeling and simulation techniques; design and 
planning tools; and coordination between the bulk system and intelligent, controllable 
distribution-level assets, including multiple microgrids. 
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The proposed project must be of a scale large enough to validate the feasibility of DER 
deployment and grid infrastructure modernization requirements. Each project should describe 
at a minimum: the scale of the field validation; performance objectives of the field validation 
(grid attributes); the criteria and requirements used in selecting site location(s}; the current 
baseline of clean DER deployment in the region; the potential for significantly expanded 
amounts of clean DER on the distribution systems; the data collection and evaluation plan; the 
metrics for success, and the measurements that will be made to confirm success; and plans to 
disseminate this information. 

All equipment and components proposed as part of the field validation shou Id be actual 
equipment operating in real-world conditions without a proxy or a simulator in place of the 
actual equipment.3 This is to ensure that the technology is Implemented and tested under the 
most commonly occurring conditions and therefore provides a pathway to facilitate large-scale 
deployment. 

Definition of Resilience 
Resilience is defined as the ability to prepare for and adapt to changing conditions and 
withstand and recover rapidly from disruptions. Resilience includes the ability to Withstand and 
recover from deliberate physical and cyber attacks, accidents, or naturally occurring threats or 
incidents.4 Grid resilience focuses on the analysis and mitigation of the impacts to grid 
infrastructure resulting from infrequent yet large-consequence events. Project should use 
emerging resilience metrics being developed by the GMLC to measure the degree of 
enhancement in distribution system resilience. Other metrics can be proposed, but must be 
clearly defended. 

Regional Diversity 
Regional factors such as geographical and/or jurisdictional boundaries, energy resource 
availability, electric network topologies, infrastructure interdependencies, institutional and/or 
market structures, climatic conditions, topography and/or environmental concerns, and public 
policy influence grid modernization and DER technology deployment. Proposed projects shall 
identify and discuss similar characteristic elements relevant for the proposed region, and how 
the project provides crltical understanding related to the achievement of resilient distribution 
systems. Projects should also discuss potential relevance/extendibility of these insights to 
other regions. · 

Projects should reflect "regions" based on the GMLC Regional Workshops, as illustrated below. 
Other regional definitions can be proposed by the GMLC, but must be clearly defended. 

~ Simulations could be part of the proposal supporting the larger demonstration, 
4 Grid Modernization: Metrics Analysis (GMLC1.1), version 2.1, May 2017 
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Regional Institutional Support 
State policymakers, regulatory agencies, and regional planning organizations play a critical role 
in shaping both the direction and pace of grid modernization. As part of the proposed project, 
the team should work with state and/or local governments, regulators, and other planning 
organizations to help improve, as appropriate, Institutional and/or regulatory decision 
processes. This could include, for example, development and/or enhancement of advanced grid 
planning and analytical tools (and related power system models) as a platform for more 
effective information exchange, 

Interoperability 
The project team shall describe their strategies, plans, and processes for establishing and 
maintaining interoperability, and the utilization of open standards wherever possible. The 
team shall consider interoperability within their solution (among devices and/or subsystems) 
and at the external Interfaces with other utility and customer systems. The project team shall 
indicate where they have chosen to utilize proprietary standards. 

Post award, project teams will be required to submit an Interoperability Plan, detailing how 
they propose to implement and maintain these aspects of their solution, 

Cybersecurity Principles 
Resilient distribution systems require accompanying advancements in cybersecurity 
technologies so that innovative grid architectures are designed from the earliest stages to 
survive a cyber-incident. 

The novel, resilient distribution-level power system technologies and system integration 
approaches proposed in response to this call, will likely require equally novel cybersecurity 
technologies to survive a cyber-incident. The project team is encouraged to select and Integrate 
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one or more emerging cybersecurity technologies that is currently being developed by either 
the public or private sectors, that has reached a stage of development making it ready to 
advance through rigorous fleld validation, and that is matched to the needs of the emerging 
grid technologies proposed for development in response to this call. The expe_cted outcome is 
twofold. One, integrate a novel cybersecurity technology that will strengthen the cybersecurity 
of the novel distribution-level power system technologies being proposed. Two, provide a 
platform to further advance the novel cybersecurity technology toward the objective of 
achieving broad adoption throughout the energy sector at regional scale. 

A clear technical discussion that supports the selection of the emerging cybersecurity 
technology proposed for rigorous field validation, specifically describing how the selected 
technology is well-suited to bring cyber-resilience to the proposed distributlon~level emerging 
grid t~chnology must be provided. Also, a technical discussion that makes clear how the 
selected cybersecurity technology advances the state-of-the~art for energy Infrastructure 
cybersecurity beyond existing capabilities must be provided 

The project team shall also describe methods that will be used to assess the cybersecurity 
effectiveness of novel emerging cybersecurity technology that may be integrated and advanced 
through this project1 as described above, as well as any traditional cybersecurity measures 
identified as necessary. 

Post award, project teams· will be required to submit a Cybersecurity Plan, detailing how they 
propose to implement and maintain these aspects of their solution. This plan must describe 
their approach to establishing and maintaining cybersecurity throughout their solution both 
strategically and tactically, and at the interfaces to external components and systems, for both 
novel and traditional cybersecurity measures. 

Data Management 
The project team should describe the approach to collect, organize and present project data. 
Information may include the project scope, schedule, and summary result; system baseline 
data; the potential for significantly expanded amounts of clean DER on the distribution systems; 
use cases and functional requirements; lab testing and field validation data; standards related 
to DER and emerging grid technologies; cost and benefits; applicable legislation and regulation 
concerning DER and grid technology deployment; and lessons learned and best practices. 

Testing and Validation 
The project team should describe a testing approach to verify the effectiveness oft he proposed 
technology in achieving the program objectives and technical performance targets. Testing 
should include real hardware and software in addition to computer simulations. Testing and 
validation should use real world measurement data or high-fidelity synthesized data with 
sufficient granularity and duration. \tis strongly encouraged that the project team leverages the 
Test Network and Open Library developed under GMLC FY16 Foundation Activities. 
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Value Analysis 

The project team should describe the potential benefits of the project's investments in grid 
modernization and DER technologies on a distribution system In the relevant region. 
Furthermore, the project team should work with the Institutional Support team on Value 
Analysis to ensure pre- and post-:deployment cost/benefit analysis using actual data obtained 
from the field validation. It is strongly encouraged that the project team leverages the 
Valuation Framework and Metrlcs developed under GMLC FY16 Foundation Activities. 

C. Project Team 

Each project submitted to this GMLC Project Call must Include at least two (2) National 
Laboratory partners, and be carried out in active cooperation and collaboration with an electric 
utility (e.g., investor owned utility; electric cooperative; public power) that owns and/or 
operates grid facilities; at least one supplier of energy delivery control systems or components; 
and at least one entity that provides cybersecurity services to the energy sector and that will 
perform a red-teaming cybersecurity assessment of the technology developed in the proposed 
project. An integrated team approach that includes members of utilities, industry product and 
service suppliers, end users, state and municlpal governments, Regional Transmission 
Organization (RTOs), universities, and others is strongly encouraged. A red-teaming 
cybersecurity assessment of the technology developed in the proposed project should be 
anticipated. 

D. Funding 

DOE envis1ons awarding multiple projects under thls GMLC Project Call. The maximum number 
of projects selected is anticipated to be approximately 5. The number of projects will depend 
on the quality of the proposed activities and the availability of funds. The estimated period of 
performance for each project will be three years, including data collection and analysis. 

The DOE anticipates having $25-30 M of Federal funding available for this GMLC Project Call, 
and selected projects would be expected to provide a minimum cost share of 20% of the total 
allowable costs. At least 25% of Federal funding MUST go to non-National Laboratory 
partner(s), The management fee for subcontracts should be limited to the lowest amount 
possible. The average award size ls expected to be $5-7M DOE funds. 
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E. Evaluation Criteria 

DOE anticipates selecting projects using the following evaluation criteria which are listed in 
order of importance: 

• Technical Merit and Innovation - This criterion will evaluate the degree of merit and 
innovation of the proposed technologies and system integration approaches to viably 
address the stated objectives of the GMLC Project Call. This includes the degree to 
which the project incorporates outputs from the activities of the FY16 GMLC Lab Call to 
valldate foundational principles (e.g. architecture; interoperability; integration testing; 
valuation; cybersecurity}. 

• Significance and Impact -This criterion will evaluate the degree to which the proposed 
technologies and system integration approaches will impact the ability of the electric 
utility and the overall energy sector to realize a resilient distribution system with 
significantly expanded penetration levels of clean DER and emerging grid technologies 
as well as sustainable net benefits when deployed at scale. DOE will also evaluate the 
region al diversity of the projects and reserves the right to select projects for award that 
represent a diversity of geographic regions while not being detrimental to the overall 
objectives of the Call. 

• Project Execution and Management Approach -This criterion will evaluate the degree 
to which the proposed project is well~structured to achieve the best possible outcomes. 
This includes the adequacy and feasibility of the management approach to develop a 
substantive workable collaboration between the National Laboratories, distribution 
utility partners, and other project team members, as well as the degree to which the 
project team will broadly share data and disseminate findings within the utility 
community. 

• Team and Resources -This criterion will evaluate the degree to which the proposed 
team and resources are likely to achieve the best possible outcomes at the best value 
_ for the Government. This includes the adequacy of quality, availability, and 
appropriateness of facilities and equipment to accomplish the project objectives, as well 
as diversity and the level of commitment of the project team to adopt the proposed 
methodology and/or technology solution post"project. 
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I. Funding Opportunity Description 

A. Description/Background 
This Funding Opportunity An~ouncement (FDA) is being issued by the U.S. 
Department of Energy's (DOE} Office of Energy Efficiency and Renewable Energy 
{EERE), Solar Energy Technologies Office (SETO). This section describes the overall 
goals of SETO and the type of projects that are being solicited through this FOA . 

. •;,•-

In 2016, solar power surpassed 1% of annual ity supply in the United States 
for the first time, and the Energy lnforma · istration projects that solar 
will grow to 5% of U.S. electricity by 2030.,,.., . lJf the price of solar electricity 
and/or energy storage declines mor_~tttpidly than ~18):e,c;ted, that percentage could 
be even higher. 2 But solar is mor.~i't-JFi"Just a source Jf4.itfprdable electricity; it 
also provides the potentia_l to irri~~~ grid reliability ancff'1; i.ll!nce, i_ncrease 
employment, 3 create business opptt, .· ers1ty, and 
provide environmental .P nefits . .. --..::· . 

The mission of the Solar Yii"Ji~f.~nologie . · e (SETO) is to support early­
stage research and develo ·-··- rit'tp;';,l_rm~rove th formance and flexibility of 
solar techn9,!9_s,iE.:;~ that cont'/;{~-~te t-,v'"'::2 ,,!_e an· '\,;;~!J,ient U.S. electric grid. The 
office lnvestili\itn•.; .. vative rel"'··· ch ., . n)it~ecurerv integrate more solar 
energy;,L~!"[ihe g~i .· hance tf(., ~rag';;~R~!dispatch of solar energy, and 
lower so'laf;~l?ctricityi sts. ·' 

4~1ftt[?te,tlv~~~ . ·~ t~~;~h.~:!~c~~.p:~;~:i~~:1~ !PV) 
\~f'.f.f.:;;,. semiconductq_'hJmd tqJ1tt~ntrating ·s ar thermal power (CSP) technologies that 

·~'.\fi~;~pnvert sunligK.f'.it2. heat;l®tJ£h can be converted or stored until needed and then 
''u~~~.Q to generatelel~ctricity"6.rprovide other energy services. Because sunshine 
v~~\.~with the tirrl'elbf day, location, and season, solar power systems must be 
pair;a'~lllh adapt!iamoads, other sources of power, or energy storage to deliver 
electricitYMih~t1~.~~r1it's needed. This dependency reduces the value of solar 
power syst~~si~~t"~ solar starts to supply a significant fraction of the electricity 
within a given7 'fe"gion and highlights the need for a focus on addressing grid 
integration challenges. 

1 U.S. Department of Energy, Energy Information Administration, International Energy Outlook 2017, DOE/EIA-
0484 (2017}. 
2 P.A. Basore and W.J. Cole, "Comparing supply and demand models for future photovoltaic power generation in 
the USA," submitted to Progress in Photovoltaics: Research and Applications, 2017. 
3 The Solar Foundation, National Solar Jobs Census, 2010 - 2016. 
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SETO, in partnership with other offices at DOE, launched the SunShot Initiative in 
February 2011 with the goal of solar electricity becoming price-competitive with 
conventional utility sources by 2020.4 The SunShot 2020 goal has already been 
achieved for utility-scale PV, and with continued effort, it is likely to be achieved 
for grid-tied solar applications. As a result of this tremendous progress and in 
response to the growing deployment of solar in the U.S., SETO is increasing its 
focus on addressing the challenges related to seamlessly integrating high 
penetrations of solar energy onto the nation1s ~ ,i;Ji');icity grid. Additionally, SETO 
set 2030 cost targets to further reduce the c;_c;f':: olar electricity across all 
market sectors, which would make solar a· · most affordable sources of 
electricity and enable a substantial fra.c;~io.... ,.,.'..,ctricity demand to be 
supplied by solar technology.s TheJtlr,(~ts· for the urtf~b.§idized cost of electricity 

.t- :dht!:"~;t, ~<~-b~:l=<~, 

at the point of grid connection ig1,iil~tion with averag·~JJ§: solar resources are 
3¢ per kilowatt-hour (kWh) for utIIJlyi~cale photovoltaics,]t~¥R~r kWh for 
com mercia I rooftop photovoltaics, -s•&~,~r kW~,,.:@.r,.residential'f(g~ftop 
photovoltaics, and 5(: Re. kWh for cone~~ ·'•:i~~\@blar power wilfu'titiermal energy 

' ~ # 
storage. 

By supporting early-stage ···1i,~.arc ·1t\tg~? the~- ~~k~~ergy technology space 
through thl~.£~A,-.. SETO can "f§'.,$ter innov~-. · and ·ettibJe integrated multi-

~':'--~'":1~1:--.1~~-~ i 1;1\!.~;;. ·~•r.<:.:.1-.. .~~~•;;i•r 
technol~~If.61UfrqjiM_hat can a~ ~ -.. ead:adoption of solar power 
while sef''-~ly intel'"''~ .. git into' lv grid. 

\,~?~~- . 

_QQ,!~.,,is comrrtlt,\gs!. t [.Q)( g the a~:,,oQ.rdability of energy technologies and 
,;[1:/'"f-)t,(ni}Jl~,Qing tfi1L,,, ·'§-~·· ' capijlit_!ity to withstand cyber and physical 

thre~tt"lH91ijg)ng·fl~\~li~I disast :J~[PJP'r~ving the strategic location ?nd situational 
.... , awareness of;"[PJt1r syst~m,~ can he!Jfensure continuity of service in the face of 
.,
4''i~~J,,~espread anrl1?.gprdin'~~)~,threats. Developing innovative approaches to 

·~to]~~,l~rate the tra\;@fer of sdiar system solutions that will improve Energy Sector 
re~HJ'· e is also a·~'"·"! rity, 

The Sy~t~~S.}l.Dt.~· ;,_,.ban (SI) subprogram supports early-stage research and 
developme·rfgffj~fr~dvances the reliable, resilient, secure and affordable 
integration ot161ar energy onto the U.S. electric grid. For more in-depth discussion 
of solar grid integration, please visit (/Solar Grid Integration" 
https://energy.gov/eere/solar/downloads/technical-background-2018-seto­
funding-opportunitv-announcement. 

4 SunShat Vision Study, NREL Technical Report DOE/GO-102012-3037, 2012, 
5 U.S. Dept. of Energy, The SunShot Initiative's 2030 Goa/:.3c per Kilowatt Hour for Solar Electricity, 2016. 

Questions about this FOA? Emai SI.FOA.SETO@ee.doe.gov 
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In 2011, solar power comprised less than 0.1% of the U.S. electricity supply with an 
installed capacity of just 1.2 glgawatts (GW). Solar now supplies nearly 2% of the 
annual U.S. electricity demand6 with an installed cap~city of roughly 47 GWs7, and 
is continuing to grow. According to the U.S. Energy Information Administration 
(EIA), in some states and regions, solar represents up to 15% of total annual 
electricity generation, Instantaneous solar generation can reach a much higher 
level, more than 40% in some cases.8 

Monthly net electricity generatron from selacted fuels {Jn-n 2007 - Mar 2017) 
share of total electricity genera lion 

12% ;,-.,_:---··r· .. ,,_ .. _-,,.·.1,,_ :-·:-- ! ......... __ ·_i_i;···· - .. -.. -,----• .. _. j . ·-·-r- .. - f-------·, ..... -! 
10% - · -i - .. "•y· .. ·+·-.. . ,..... .... .. -.. , 

t 
~ 8% ' .. ! 

. l 

6% I· j 
'f ·-··· """" ~ 

f 

4% f 
. - ·····--·-····· 

2% 

0% 

Marcl'\2017 
shares of total I 
8.0%1 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
··~~~~~~~~-. 

Figure 1: For the first time, In Mdi'ch'/'f?Q 7 
accounted for J_, - . §. elect/fc, 

. electricity demand, while wind and solar combined 

-.,JJ,if::,_ '·,-3,;1:~it. -... , ::_;-
''"···- penetratid'nfgt:§olar·iati~nw on the-grid continues to increase, it becomes 
"\•~-•,,;;'.;;l, ::1~~R•;9-~. ,:,..-,"t~'i•I. 

im'pfil).t_ive to identifv,4!.h~ assdci.ijt~,.d technical, economic and regulatory challenges, and 
to de~i)sm .. impactful si51!tiJans ir?'i5?tler to ensure compatibility with the existing grid and 
a smootfiit,f.a.nsition to al~.eture, reliable and resilient grid ofthe future. 

-~,¾~~\" }Ii . 
Traditional grid~;t£ll1t~~pre was based on large-scale centralized generation remotely 
located from consU'.ro:~f-Si hierarchical control structures with minimal feedback, limited 
renewable generatidh such as wind and solar, limited energy storage and passive loads. 

6 U.S. Energy Information Administration (EIA), Electrlc Power Monthly with Data for November 2017, pub1lshed 
in January 2018. https://www.eia.gov/electrtcity/monthly/archlve/january2018.pdf 

7 Source: Solar Energy Industries Association (SEIA}, http://www.seia.org/ 

8 For example, In the California Independent System Operator (CA!SO) Monthly Renewables Performance Report, 
the 5-mlnute market data shows that at the maximum solar served almost 45% of the load in September 2017. See 
http://www.calso.com/Documents/MonthlyRenewablesPerform;:mceReport-Nov2017. html 
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A modern grid must be reliable, resilient and secure. It.must have the ability to 
dynamically optimize grid operations and resources, rapidly detect and mitigate 
disturbances, engage millions if not billions more intelligent devices, integrate diverse 
generation sources (including both conventional and renewable types), integrate 
demand response and energy efficiency resources, enable customers to manage their 
electricity use and participate in markets, and provide strong protection against physical 
and cyber risks. 

The current business-as-usual trajectory for the elect,'· ·:·dustry wiil not result in a 
timely transition to a modernized grid9• Since lar~ -~• ments in the past and today in 
the nation's electric grid infrastructure will renJi[ ice for decades, it is important 
that the U.S. make smart decisions to invest.irF'lfn~ ._g forward-looking 
technologies that will support the creatign.;ita ~odern g · -trastructure in the coming 
years. There is a critical need to foster:i"''.~v'ation and newt ~::;nglogy adoption by 
decreasing regulatory, market, and bu' §S model uncertaintie~~, emonstrating 

:B!:.l:=:i:~ '- '"'h. 
technology maturity and reducing implefiitf:·. · · .. · 

.. /.~~:;r.'- ~' 
The Department of Energy'g::(""''"_RM,9.dernizatio ., __ , .. -., 
aligns grid modernization effo ~~tt.!s'"s,J~e multlpf!li; 
Grid Modernization Initiative (G thei'--
research and devglqpment (R&D)';'_JJ_t ad-d 

-'1":;:n:: ":~'.r!;•,.r~i1ili~:'.':j._ "'rt! ■:.:., 

higher solar ~,~J'.L\tr:atlon)~;w.rile supp1g":. in 
electric powe'f~~f ~~m- ·y :"-

More_ · ~dly, thi'&li.8.. _ .i.~~!ion lni tve focuses on the development of holistic 
soluff .driithe grit&J' •\rJlis~V!:;!rar . -, 'technology areas have been identified in 

~rid M<id~~~· ~:ar l'Th~ Pfun (MYPP)11: 

• Oexii:~l~,and lntegratef\ii§ystems'iif~~ting; 
• Sens1'1'1fil~v,g

1 
Me~surerfi{~is; ,.,1~~ 

• Systems O.pJm1t1ons, Pow;~lt Flow and Control; 
• Design anci"P'@1ning Tod)$,'j 

r.:~~~-~ ,.;•,\~'.;ti~~~· 

• Security and ResU,I~.!lE~}J~'rid 
• Institutional Suppo~~;p, .. · 

9 Department of Energy Grld Modernization Multlyear Program Plan (MVPP) 
10 Accessed 01 November 2017, https://energy.gov/under-secretary-science-and-energy/grid-modernizatlon­

lnltiative 
11 Department of Energy Grid Modernization Multlyear Program Plan (MYPP), Accessed 01 November 2017, 

https://energy.gov/downloads/grid-modernizatton-multi-year-program-plan-mypp 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 
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Progress in all of these areas is considered crucial for the effective grid integration of 
solar energy and modernization of the grid, as illustrated in Figure 2. A ~pedfic focus of 
the SETO Systems Integration subprogram includes understanding the impacts of 
increasing penetration of solar energy on grid reliability and power quality, developing 
best practices for interconnectin·g and integrating solar with energy storage and 
synergistic technologies, addressing the variability of solar generation, researching 
power electronic technologies for flexible power flow control, enhancing situational 
awareness of solar generation at the grid edge and infQfming the standardization of 
interconnection, interoperability, and cybersecurity__i.'"i¥")J and other distributed energy 
resources (DER) systems. Taking these all together: oal is to advance the 
knowledge-base and the ability to integrate sq!~r,· ,_;m.lon, at scale, into electric 

'•ri;;7-:=:;_~j "'.,l~JW_r-:t-... 

transmission and distribution systems In a_ - _t.:-effective},ij,~ re, and reliable manner. 
1 ~ 

,·.-,: 
·/i! SMART DISTRIEllJTED ENERGY I·,:;. \/i RESOURCES CONTROL AUTOMATION • _-_' 

:q ; . GENERATION • TRANSMISSION --- SUBSTAl'ION <!:: ............. i> OISTR/BlJTION SYSTEM • 11;~' 
.:•i.\ 1 •• ,,. .... ~ ............................... t•••t ....... !l' ........... Jl,t;Olll•··••A•• .......................... ~ ... cll.tll+rl....... 1 ···:· .. ::. ~ ,.<(}'~ 
-··,:\:?.'."'_,_:::c::.-,:-:<c,:.7 .. :}/--_::-._i.-':-·"'-··::::,r._:-.'S::·:-C-:;-:15,?\T/'::::,0.:/;:;,=T'._•?,:r/?i:.\:\'{t=.\?.:,r/.,.'"f:-:=T),f/(:.·:;s,··r.r-~-';n:):• 

Figure 2: Illustration of high le 

~tJ 
·!? 
-t,otlon In a modernized electricity power system. 

Questions about this FDA? Emai SI.FOA.SETO@ee.doe.gov 
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B. Topic Areas/Technical Areas of Interest 
Topic 1.1 R&D and Technology Transfer for solar situational awareness in 
strategic locations associated with critical infrastructure 

Situational awareness of solar photovoltaic (PV} systems in strategic locations is 
vital to managing risk and strengthening the security and resilience of the Nation's 
critical infrastructure (e.g., for safety, public health and national security). Further, 
the increasing deployment of utility-scale and d" :'"quted solar PV systems brings 
about challenges to electric power grid plann - ff operatio·n. As more solar 
energy systems-come online, grid operator_,_··-~' he country need new tools to 

,..i.1 • ...,::,. ... ~y ... 

ensure the secure, resilient and reliable efp1Ifati -,. ur nation's electric grid and 
delivery of energy services to our c~L-~'tirifrastru ·· 

This Topic will support applicatio\1 
unique and innovative solutions th · ·11 enhaf1. ~ grid opera _ -s~situational 

• ~ ~ ··,'{!•--::;;;:,_ 

awareness of solar ener.g_y systems d , • - _)Jghout the bu'lls!tgwer system, 
associated substations~"''"· :bution syste · .-. _ . or Behind-the-Mehfr {BTM). 
Specifically, the solution ,i';;,:.'~ :Jflii:us on t'iillf~l~.ational awareness of solar 
photovoltaic {PV) system!f!'.01{,traWg!Q~locations:·•"" -, considerations of cyber and 
physical vectors .. to ensure the'ielectrid'i"'1"'""· r grid . 'vides continuity of service in 

.. :"l7;';:1~f/rF.',t:-,... <:r::''/t!.~. •- "'=::N•;,:,?;-,. 

the face :·"'"-·ge'i,~p.tg,ad and cop,)Jlin .. The1pfoject must result in greater 
tesilien as~·Jf'.'.r,;:,,nergy s~'rtt a .(\l,~t,is critical infrastructure. 

Applications, .,,,J;1c~t c9nsl' er: diverse· ;,1::Jl options (e.g. photovoltaics, energy 
,.,,,. 1~~~Ji1r;;~d fi'eX.\~r.. .J_!Jr,~~e a's)ij,11 as power systems engineering 
·a terhativJi~1,13-nd ae.J:nRnstrate'tH~t~~riefits of the proposed solutions. It should 

. also be shb~r,1lr thJi~~BJ.Utions h·a~J:f:'a fleet of multiple photovoltaics systems 
•,,"T••Y•,,r;,,, •-,•••=-~ ,,,.:ii,, . .., 

···:;:;\i,f.rom multiple.'lot~tionsWlU2be able to respond to fast changing conditions under ~f..,.:!! ,....-,1,:•r~"'I -~~.1~"-lt~~ 

·•:;~'.g,sgial operatio'f\!l~rd provlf!J! power to critical loads during grid outages - with 
cdYi~(g,eration of dtn~r DER options and distribution system constraints. Example 
projci:ttlmay incluJ}J;}but are not limited to, new design and use-case concepts, 
essenti~f'ri!_J<.tbi!lSvltWrvices, adaptive capabilities, voltage support, previously . 
uncontempl~ti&c@ri'd unique capabilities and control hardware and software 
innovations fd:fimart PV inverters and DER management systems. 

Technological advancements include control/coordination strategies, real-time 
system monitoring, robust communication structures, grid planning and analytical 
platforms, and integration of multiple DER technologies. 

Primary focus areas include solar photovoltaic integrated sensor technologies, 
~ecure and robust communication tools, advanced data analytics including 

Questions about this FOAi' Emal SI.FOA,SETO@ee.doe.gov 
Problems with £ERE Exchange? Email EERE· EERE-ExchanqeSupPort@hg.doe.gov Include FOA name and number in 

subject line. 
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machine learning and artificial Intelligence, machine to machine capabilities, and 
data visualization. Projects should consider the integration of observed data into 
planning, operations and business unit systems that would operate at both steady 
and degraded states. The research should leverage established industrial control 
and power system cyber security work to implement state-of-the-art cyber 
security best practices for solar PV systems. Applications must also have an 
assessment of economic viability of the proposed system, activity or component. 
The project results are expected to develop the sit1i.;;1tlonal awareness tools and 
improve resilience in strategic locations assocj f""" ~\K/ith the critical infrastructure. · 

In addition to technology solutions, applt·" • .. :,'t,,alsa explore unique and 
innovative approaches to accelerate. · .ththsfer ·o.. r technology solutions that 
improve the solar situation aware otential area· , .]\interest include, but are 

, ......... _:5t" 
not limited to, projects or modet;' deploy alternativ~·-q_~·:e,ltal, for technology 
R&O transfer, incentivize industryl '-." rcher colJaboratlorrT{v,(;!rage existing 

1, n~ ,;!:;~\_ ~~f;;~?:~ 

facilities or capabilities, data and bull •;,""_j>ro~,iltl~1and methoasJ~b~t serve to 
drive down the hardw~Jl~~QSt and ensu'r.e.l~, ,.,,,,,.'.''B'ns, validation, clFtl'fications, 
resilience and electricitW~;,'.f-\'ifh, · n withst~1- ide spread and coordinated 
threats. 

•.,... . 

ApplicantsJa'if.,~--:-· • uraged td&;i'ork w · _ infras..tucture owners and 
operatQti;'.ii~"a -~,ademia>11t<LQ. ... ;,, ... ,. ;?b:<;)Jj;l_er;'including state, local, tribal 

-:~::-,~.-.;:-.t-i.V • ... 1,:_, =fi..:i,,'::~71r:;.l!':'..'1,~{~· "=·;:;;~-i.;;;-.. ~.:i* 
and terrtt.,gt.l~s entitfe§lp take prq·-,-·,w·e steps to.'inanage risk and strengthen the 
security arimf.~§Jlienc;~¥tif the Nati6.. ritical infrastructure, considering all hazards 

£9J,Jld h~vti~\q,e,ij[lf.11;:" · . pa -.. ,.c.)1ational security, economic stability, 

'i21B~~!l~~~,d~'i'''.'"'t~ty, o·r a . :t: .. •. :,,m-~tion thereof. 

\.Topic 1. 2 R&'D;~ftechno bg)'i Transfer and Validation of proactive resilience 
'¢:\j'olutions for criti~al infra's"t~cture, -~,,.. ·,;,;., 

---:,~~~~·;,\. ~ _.,, 

This'tQP.J.i:;, seeks a . ,,~ ations that will conduct the R&D and technology transfer 
under T6'P,i£,}.,1 ~rin,1so include field validation. Validation should demonstrate 
how uniqu'~~bJJ\ltffi'bvative solutions enhance resiliency of the bulk power system 
and/or distri~ti'tiff'n systems (including microgrids) with high penetrations of solar 
PV systems. Specifically, the solutions validated should identify the strategic -
location of solar photovoltaic (PV) systems that will ensure the Energy Sector 
provides continuity of service to critical infrastructure in the face of wide spread 
and coordinated threats; focusing on cyber and physical vectors. 

Field validation must be applicable and associated with critical infrastructure that 
verifies the viability of system design, validates architecture relationships and 

Questions about this FOA? EmaiSLFOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number In 

subject line. 
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interoperability, ensures protection of system networks and data against cyber 
threats, and informs functional requirements for bulk and distribution system 
planning platforms and decision support tools. The Applicant must demonstrate 
through data and information that the technology solutions result in greater 
resilience and assure energy services to the Nation's critica I infrastructure. 

Applications must have an assessment of economic viability of the proposed 
system, activity or component in the respective Rl!ftof the project. Applicant's 
solar photovoltaic projects may require worki f:~,,~th critical infrastructure owners 
and operators and sta-te, local, tribal and te ·• entities to take proactive steps 
to manage risk and strengthen the secur,!lt.ci1a: . ..,"'tence of the Nation 1s critical 
infrastructure, considering all hazard .,;'f''could na ·-~-debilitating impact on 
national security, economic stabili. : ,· ,·lie health arid~lff!tv, or anv combination 

.-:'~t::.::' i,'• .-,;/,~;-;~ :'I. 

thereof. These solar photovoltai(f pf?Jects shall seek to rE!'qQl~ vulnerabilities, 
minimize consequences, identify ;w<;h;i,}srupt thre._ats, and h'li'sl\11 response and 
recovery efforts related to critical inftlt;µcty ': ;,ensure puBllib.~.alth and safetv 
while improving natio , .. ' urity and e1:151·'1\.. ecurity. ,:_\'l~f' 

. ~ ~ 

In addition to the develop.QJt , __ J\J:(.~lidation'" ::· 
must also explore unique a'na.Ji,nn~vtl(y~,a proa -io accelerate the transfer of 
solar technglggy!§J;~J~tions th\l)tr,npro~/ · · · . .nee. ·Pof.~ntial areas of interest 
includ~;J~'\;i£~r~-T~~-- ited to}1pf -· ___,,_. -~~~ · · at' deploy alternative capital, 
for tech'R~lg_gy R&o' 'sfer, inc€ t~ indust·.,; earcher collaboration, 
leverage Jklil.!Bg fa · s or capab1. · s, data and build approaches and methods 

.. ,rt, ~]:~~r_ye ta"'at1~;!it.19s2W -'~,.~):!Je,rdwa· -:0;;;.,.0St and ensure solutions, validation, 
_i( -:c ·1tm~~fi:9Jl~, regiiJi\ife anrl'"tf,gtJfi_tyfsrtpply can withstand wide spread and {:,~~;;:~,~~at~. ·~~ . 

Cybersecurity arid'JJjt~roperab_!l.,:,Y: Applicants should describe their strategies and plans for 
establishing and m~)i~t1Un.ing int1ff,operability, and the utilization of open standards 
whereverpossible. AppWtlt1.t.i~Bauld consider interoperability within their solution (among 
devices and/or subsysten-i's)'f.~'rtd at the external interfaces With other utility and customer 
systems. Applicants shall indicate where they have chosen to utilize proprietary standards. 

Applicants should also describe their approach to establishing and maintaining cybersecurity 
throughout their solution, and at the interfaces to external components and systems. In 
accordance with the cybersecurity technique of defense-in-depth, applicants shall not cede 
responsibility for cybersecurity to the external boundaries of their proposed solution, nor shall 
they propose that it be added on at some later stage. 

Questions about this FDA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Emafl EERE- EERE-Exchange5upport@hq.doe.gov Include FOA name and number in 
' subject line, 
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Post award, Recipients will be required to submit an Interoperability Plan and a Cy.bersecurity 
Plan, detailing how they propose to implement and maintain these aspects of their solution. 

Anticipated Phases and Cost Share Requirement by Topic 

The following table illustrates the anticipated focus and required cost share by phase for each 
topic, along with the anticipated timeframes for each phase: , •"':,, 

Topic 1.1: R&D and Technology 
Transfer for solar situational 
awareness 
Topic 1.2: R&D, Technology Transfer 
and Validation of proactive resilience 
solutions 

Year 1 

While the phases identi ,,~;:1. :\Mif.of activi 't ... J1~. required cost share, each project 
will be divided into three'qije year, et periffps;,..with go/no-go decision points 
between each budget pericr'"1-, . ·10N'h 

c•'' • ., . . . ·1q~~t 

All wor,~~-- i e·Ei?}fi,gpding ag -' 
See SectiqlJ}I}'.', H.iii a''f~ ppendi , 

·::'it~}~;i,l ~. ..i~~ -~;1f~;t\. 
c_~/ ·,'_l!URijJions·- ;et:: . all~il~,tot'1q\lnterest 

er:··: .. · •' '"i,'e.fcillb~Jl1K!YP1lii¾~pplicit1t5'~~:i»~Ui'6'e deemed nonresponsive and will not be 

'l''il~~~~:~~iewed ori~l,i~ere"f!(:_;e,_sectioff'lll.D of the FOA): 

·\:[{fa,,,_ App licatiori""''''' at fa 11--- : tside the technical parameters specified in Sectiori I. B 

··ic:~~gt1~he FOA. _ 
• Aj:ft}lJ_fations,;,,;Q~proposed technologies that are not based on sound scientific 

pri~-~Jp.Les,_{gli!tviolates the laws of thermodynamics). 
• Undiffer~h~tl~ted research, products, and/or solutions: This FOA seeks 

innovatiVt?~olutions that help achieve SETO goals. Incremental advancement 
of undifferentiated or duplicative efforts is insufficient to meet SETO goals 
and is not of interest to this FOA. 

• Projects lacking influential impact from Federal funds: This FOA intends to 
fund projects where Federal funds will provide a clear and measurable 
Impact, (e.g. retiring risk sufficiently for follow-on investment or catalyzing 

Questions about this FOA 7 Emai SI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.dae.gov Include FOA name and number in 

subject line. 
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development.) Projects that have sufficient monies and resources to be 
executed regardless of federal funds are not of interest. 

• Re-funding the same idea at the same technology readiness level: This FOA 
does not intend to re-fund prior SETO awardees for the same idea at the 
same technology readiness level. 

• Products or solutions for systems which do not tie to a grid or micro-grid (i.e. 
wholly off-grid applications and portable power). 

• Generic technologies or solutions that are IJPt-i,ntegrated with solar PV. 
These include sensor and measurement .i: ·munications, and cyber 
security. 

D. Authorizing Statutes 
The programmatic authorizing st 

Awards made under thi. 
200 as amended by 2 G 

II. Award Information 

';t:f~ . . 

der the purvl '".ful;_!f 2 CFR Part 
17-:;· 

j, ··, m,..-.,.,... f 'silltI§~s·,. ·. · . 
j1E.E.RE exp it .,,r"aReJijJ;iRra.oxim·a -ely $46 million of Federal funding available 
--~~~:f.'-71~!.!~~tr,. ~- ·;· ~:..;~1.[~t~:..-!~;~•.. !,~!.:~,i\~ 

fofio~W.awa·r _;;,'1!,nder this":F,Q,A,,~ubject to the availability of appropriated 
··:::1: 1:-::::~t. ""·~:t'..;_~~'!-.. •:ti~~tr,'.:".:JJ' 

funds}'~-~.B-~ anti¢(j:}~tes makinifapprm<imately 10 awards under this FOA. 
-.,'-;:;,½,. EERE may~_/}1ye on~~~,Y.,ltiple, or no awards. Individual awards may vary 

~~i:.::y$I! d :::~~0

:e, mu~ple, or none of the topic areas. 

'"\;~ll),\ij' , . 
EERE ffi~¥•;,.;· ablish more than one budget period for each award and fund 
only the.'inltial budget period{s}. Funding for all budget periods, including the 
initial budget period, is not guaranteed. Before the expiration of the initial 
budget period(s), EERE may perform a down-select among different 
recipients and provide additional funding only to a subset of recipients. 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-Exchanqe5upport@ha.doe.gov lnclude FDA name and number in 

subject line. 
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' 

ii. Period of Performance 
EERE anticipates making awards that will run up to 36 months in length, 
comprised of one or more budget periods. Project continuation will be 
contingent upon satisfactory performance and go/no-go decision review. At 
the go/no-go decision points, EERE will evaluate project performance, project 
schedule adherence, meeting milestone objectives, compliance with 
reporting requirements, and overall contribution to the program goals and 
objectives. As a result of this evaluation, EE: ,will make a determination to 
continue the project, re-direct the proje,. •discontinue funding the 
project. 

iii. New Applications Only . J~;" 
EERE will accept only new ~gj%,> ions under thi~~~e.~::.EERE will not consider 
applications for renewals offg~lsting EERE-funded aW~Jf,~,~ through this FOA. 

i. 

··;p_t~l:: - ... \1#:f'~ 

r agreements, EE,RE provides 
,he potential to realize the FOA 

_ments q/~guire property or services for 
Gov~rrf,~nt. 

greements to provide financial and other 

Th .. o.,_ .,-~Coo~- ':~tive Ag;;e. _Js, EERE provides financial or other support 
":'-~~;-;:;: ·;£.ft -,-=~~~•,:l. !!:~ 

to acconJe!J~h a PO.fall(: purpose of support or stimulation authorized by 
•~f~. Federal st"~ttlt~• untilt~operative Agreements, the Government and Prime 
'~;,~~!t~ecipients t_·,..,_ respofi"'slbility for the direction of projects. 

·;;,~~;1:,, . 
EE8_fl::has su __ . ntial involvement in all projects funded via Cooperative 
Ag~,~~Wl.e.0.t!J§~t Section VI.B.9 of the FOA for more information on what 
substa?itl,iiiHr1vo\vement may Involve. · 

ii. Funding Agreements with FFRDCs 
In most cases, Federally Funded Research and Development Centers (FFRDC) 
are funded independently of the remainder of the Project Team. The FFRDC 
then executes an agreement with any non-FFRDC Project Team members to 
arrange work structure, project execution, and any other matters. Regardless 

Questions about this FOA? Emai SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchangeSupport@hq.doe.gov Include FOA name and number In 

subject line. 
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of these arrangements, the entity that applied as the Prime Recipient for the 
project will remain the Prime Recipient for the project. 

iii. Grants 
Although EERE has the authority to provide financial support to Prime 
Recipients through Grants, EERE generally does not fund projects through 
Grants. EERE may fund a limited number of projects through Grants, as 
appropriate. 

iv. Technology Investment Agreein;,~;,,,.:§.:~ 
In rare cases and if determined a p't~t;fffat~W~J;i; E will consider award.ing a 
Technology Investment Agree_. ,;{'TIA) to a'tf. -,. FRDC ?pplicant. TIAs, 
governed by 10 CFR Part 6C}.i;; .. , ssistance inst·· . nts used to increase the 
involvement of commercialflffltlties in the Departm esearch, 

"•:U\1~'-;ll~ . ·-

development, and demonstrat!gt],i:progra~~,.A TIA may' . · ither a type of 
cooperative agree.went or an assist~ ,..;"W~action othe ., ti.n a cooperative 
agreement, depe1lJY,·· n the int~ff~'.;;"'-'!;;,. roperty provisioiii?11n both cases, 
TIAs are not neces~l ·'.:t>j.!:!ct to all ol'lf requirements of 2 CFR Part 200 

·:1:-;.• ~.;::-::::·;,;fi-::--.. -~ .•• 

as amended by 2 CF f'!::m:.q--· ' 

:~t~~w1;,ri:i:~ f~ 

~-··:,;~tfijt~lle .Perty P Jdsions: EERE may negotiate special 
"-.f~( ,~-:1 .... , _,., - ~?L.:;~w;:.. 

••-,. arr~rfg'. ... . . lth,reclpl~i),ls to avoid the encumbrance of existing 
-'!1_\~\'.tt-:inteOe~~I prop~~fjgb££-l&r to facilitate the commercial 

. ., 1!!1tfij!mloytW~;,, f inven"tidtr; conceived or first actually reduced to 

•i}~,.'._;:,_:•,_·._'_._· __ ·,,_',:~,-·,,:.::',•·•~:'_-.::·::·. !!if :i:~]~i;~:~:r~~:~~:~~~;:~:~:1:~::~:r~~~ have 
. __ .~.. acco~n:i&ig systems that comply with Government recordkeeping and 

e --~)_p'g requirements. 
•;~¥~· / 

EERE will'Be more amenable to awarding a TIA in support of an application 
from a consortium or a team arrangement that includes cost sharing with the 

· private sector, as opposed to an application from a single organization. Such 
a consortium or teaming arrangement could include a FFRDC. If a DOE/NNSA 
FFRDC is a part of the consortium or teaming arrangement, the value of, and 
funding for the DOE/NNSA FFRDC portion of the work will be authorized and 
funded under the DOE field work authorization system and performed under 

Questions about this FOA? Emai SI. FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FDA name and number In 

subject line. 
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111. 

the laboratory's Management and Operating contract. Funding for a non­
DOE/NNSA FFRDC would be through an interagency agreement under the 
Economy Act or other statutory authority. Other appropriate contractual 
accommodations, such as those involving intellectual property, may be made 
through a "funds in" agreement to facilitate the FFRDCs participation in the 
consortium or teaming arrangement. If a TIA is awarded, certain types of 
information described in 10 CFR 603.420(b) are exempt from disclosure 
under the Freedom of Information Act for~\ .eyears after DOE receives the 
information. 

An applicant may request a TIA if it.J;i~c•,1~veiitth~t using a TlA could benefit the 
RO&D objectives of the prograro,{!?e€fection~'f60$.225) and can document 
these benefits. lf an applicarmff~~king to neg;t1~ · .. a TIA, the applicant 
must include an explicit retj"ife"st'in its Full Applicatio fter an applicant is 
selected for award negotiatio. e Contrasting Office"ri\«lJLdetermine if 
awarding a TIA would benefitth ,);:,.c. &[?c:-9,ij)}'ttives of thJo;:Rt9.~ram in ways 
that likely would;:,QQ:]!QiJPPen if ariol.:_ ,r··c"'p'~ of assistance a~'ri:!"ement (e.g., 
cooperative agret~~1'~''? ,~jectto th'in#J;li .. drements of 2 CFR Part 200 as 
amended by 2 CFR 0P; "ij'- e Contr~1ltibg Officer will use the criteria in 
10 CFR _60~, Subpart B;;,;,,~ ma· ·--·s,peterJ\"q';,· Jon. 

·#- .. --~~~~·.::•.\. 

Eligibilit < '"tion . 
To be conside;;if~19r subs ive evalua -.~: an applicant's submission must meet the 
criteria,.~et forth 6'elg;w. lf*t, .. , .apg1ication~~£~S not meet these initial requirements, it ,tt~~~,\i~,;:'71/o'i\s~Y<i~,, 0'\'li;om further evaluation, and ineligible lo r 

A~''~,,}_g_ible Appli~~J1ts i,,, 
";~ttfnd ivi d uai~~a~l, 

tf~citizen . lawful permanent residents are eligible to apply for funding 
-=-=--l·:...~:.-:'·,. ...f .-•'='" 

as a P~JfagS","',, '.ipient or Subrecipient. 
·<>i:.i:-•··-~:r' 

=:!--:o;,7 

ii. Domestic Entities 
For-profit entities, educational Institutions, and nonprofits that are 
incorporated (or otherwise formed} under the laws of a particular State or 
territory of the United States are eligible to apply for funding as a Prime 
Recipient or Subrecipient. Nonprofit organizations described ln section 
501(c){4) of the Internal Revenue Code of 1986 that engaged in lobbying 
activities after December 31, 1995, are not eligible to apply for funding. 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchanqeSuPQort@hq.dae.qov rnclude FOA name and number in 

subject line. 
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State, local, and tribal government entities are eligible to apply for funding as 
a Prime Recipient or Subrecipient. 

DOE/NNSA Federally Funded Research and Development Centers (FFRDCs) 
are eligible to apply for funding as a Subrecipient, but are not ellgible to 
apply as a Prime Recipient. 

Non-DOE/NNSA FFRDCs are eligible to app\~¥~} funding as a Subrecipient, 
A~?,·~_.,.\h-T-~"v 

but are not eligible to apply as a Prim, "' .. -, .. , .... ient. 

Federal agencies and instrumet;1t~,Uiles (otheR:kiu:1 DOE) are eligible to apply 
-t~:::-.:-~::·::.i,•; "c..:...--'.f..::~% 

for funding as a Subredpient · ~::fre not eligiblelg;;;;ipply as a Prime 
Recipient "~f, '\f: -

iii. Foreign Entities ... ·:_,, ,. ,, ,,m:il::,, 
Foreign entities, ,-'V'"' er for-profi'r<lJ:(1 1lrwise, are eligible".to apply for 
funding under this . ,JJ:ier than asip''.t9yided ,in the "Individuals" or 
"Domestic Entities';, ----~ df'i1\:~bpye, all Prlto~~~Recipients receiving funding 

;/.-::""~"'=- ,c=-~"'::~:~~~- -if,-:::r·t-. 
under thJ~ FOA must helJ,ncorpof~tg£L(or oth~};Wjse formed) under the laws 
of a,&t1i~ti9~:i~rritory ;¥",th~ Uni,,~ai(~..t~~'- If a'7B:r.eign entity applies for 

•\•,,. ... ,;,., .. ----;T--,-- · ,.l,, .... ,"-..;:~•~}~ ~1c;-·, .. :,~ ,.,.,,~~-.~-~~-~,~-. •·c;."c,,":".';7--·•••~c 

fu.6QJng" as ,i"Pr;lr.n,~ RecipiefftJltro#~t deslgr:\'~t,e in the Full Application a . 
suH's'1~Ii;iry or afffl~te incorp~}id (or othe'rTuise formed) under the laws of a 

....:.1-.~~~i!':y;:~,.. -::- "';'f-;~7!\ .. ";) 

State·,,· · he Unite--' tes to be the Prime Recipient. The Full 
'f:t).~plicati' ,,., '}lryi,tnat .,_. __ Jthe corporate relationship between the 

,,,:;c;:: :,1Hrnr entJr, . d dom'gstffr~ubsidi\ry or affiliate. 

·t\f~:,~ '"'1 ' . . ·:teque,;;;:,iver of the requirement to designate a 

-:~tt;'k subsidiary j-•' he Unitl;a:~tates as the Prime Recipient in the Full Application 
''Sff1:t(ke., a foreig ptity m-)i°y request that it remains the Prime Recipient on an 

?~wwd), Tod . I the Applicant must submit an explicit written waiver 
r~'t(q¢?t int •.· . II Application. Appendix C lists the necessary information 
that~ffifi§f~b' , ~eluded in a request to waive this requirement. The applicant 
does ncit'."hl~e the right to appeal EERE's decision concerning a waiver 
request. 

In the waiver request, the applicant must demonstrate to the satisfaction of 
EERE that it would further the purposes of this FOA and is otherwise in the 
economic interests of the United States to have a foreign entity serve as the 
Prime Recipient. EERE may require additional Information before considering 
the waiver request. 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- £ERE-ExchanqeSupport@hg.doe.gov Include FDA name and number in 

subject line. 
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A foreign entity may receive funding as a Subrecipient. 

iv. Incorporated Consortia 
Incorporated consortia, which may include domestic and/or foreign entities, 
are eligible to apply for funding as a Prime Recipient or Subrecipient. For 
consortia incorporated (or otherwise formed) under the laws of a State or 
territory of the United States, please refer t • ~t{ omestic Entities" above. For 
consortia incorporated in foreign countt' · ease refer to the requirements 
in "Foreign Entities" above. 

Each incorporated consortium mlt~t tfave an inf~);nal governance structure 
and a written set of internatJ.ctijf?upon reque~t}llj) .. consortium must 

·~·.i...,::i 0 ,l•~- .. _.,,.._;;,.. 

provide a written descripti[rlftits internal govern alt~"-' tructure and its 
internal rules to the EERE c~if~,£.ting Offi~ r, · · 

:.~.~::~'l.: 

v. Unincorporate:f'll'- -· 
Unincorporated C };;:Which may" _Ju.de domestic and foreign entities1 

must designate one··__ 5er}O:fo\be conso\·"· to serve as the Prime 
Recipie.n.t/,~_onsortiu~-,~i~.reserit~tlv~ •. Jhe Pr ecipient/consortium 
re~-;~j~!Jl~iw~f~ust be'Wi': ,.t~i!~,~~-'' er' se formed) under the laws 
of:it~!ate or te'.ij{Jtory oft ., ,~·a-sta . _,l!jt eligibility of the consortium 
wilPb!rdetermin:eg by the eh ,Jlity of the Prime Recipient/consortium •:,-•;-,,•·;_-.. -~--=-~ ~ .. r-,:;,.-;l 
repres~t;'." iv _,,,,, Section'lf)') of the FOA. 

~- ~ ~ 

. > ·. qu·e,;t, corp·· tettf.o ortia must provide the EERE Contracting 
Offic:'e. '"ith a ·20. aboration '~frfement, commonly referred to as the articles 

-,,tth. of co\latf6t~tlon, ~~~1.ti .. sets out the rights and responsibilities of each 
·ft~~-~,, consortiufii\ffi:ember:'q;'f\)s agreement binds the individual consortium 

·•·
1'?ifl embers tc?~i_ er and··;hould discuss, among other things, the consortium's: 

··,::,~ 

·---~-}\!,, '· 
·'.s:~r.i~\fvla,O" ment structure; 

.--::_:if:,,._2:; &I of making payments to consortium members; 

• l\ll" ·ans of ensuring and overseeing members' efforts on the project; 
• Provisions for members' cost sharing contributions; and 
• Provisions for ownership and rights in intellectual property developed 

previously or under the agreement. 

Questions about this FDA? Emai SI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email EERE- EER£-Exchanqe5upport@hg.doe.gov Include FOA name and number in 

subject line. 
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. B. Cost Sharing 

Cost Share 20% 
For Topic 1.11 the cost share must be at least 20% of the total allowable costs for 
research and development projects (i.e., the sum of the Government share, 
including FFRDC costs if applicable, and the recipient share of allowable costs 
equals the total allowable cost of the project) and must come from non-Federal 
sources unless otherwise allowed by law. (See 2. , )k200.306 and 2 CFR 910.130 
for the applicable cost sharing requirements. ' " 

Cost Share 50% .. t¾, 

For Topic 1.2, the cost share must b~1~:\hlf!~ast 20% dfj~~ total allowable costs for 
Phase 1: research and developmE:!',?l1Jrlcl at least SO%lit~. ase 2: field validation. 

:,:,~·-::• . 

To assist applicants in calculating pr-q_,;~r,, cost s!1'l![f amounts> }f:.~~ has included a 
cost share information h,_eet and sanip);:' 1 os ,· jYe calculation'·a~i~P,Pendkes B 
and C to this FOA. - \~•-

i. Legal Responsibili. __ , .,, - ~ -·~ 
Althoygh~th~ cost sha~[:~quir _.:,t~i:_iplies :lbe project as a whole, 

..1 . ..-;~~-=;:,~1:~~,v-t~-..:- .. ~'"~~-:~~ _11~r--;;.-,·.-:;--",-;-:-.---., ·,---:·::~J; 

inst" ' 1fJ.m);t,~~~)P+,erforme~J~Y mgtt);~:ers . .,~ project team other than the 
Pf[_.,, ecipie"riijM1e Primef· "'"''"'ient is e uy,responsible for paying the 
entit~;f.cgst shartl'fu-he Prim pient's cost.share obligation is expressed in 

__ ,- ... the Ai1Bi,~n.c~. ~qi-~nt as :,,J!~ic amount in U.S. dollars (cost share 
,:,,.. --·o.:.tg!Jnt) ·~;,~:.a[;~~,a pe'rt~~Qt~_ge of:~tl~ Total Project Cost (cost share 

p~'rif.~~\~,ge)'.'1fij,q1~ fundiRgl':~~~tpf\-ent is terminated prior to the end of the 
projed]jfe,r,iod, 'tl\¢1R,rime Recipient is required to contribute at least the cost 
share p~f8t'' tage 06Tl,t~tr-l expenditures incurred through the date of 

'\~IJ;-~:rminatio''•-, · \ -,~-qJ§j 

1T'~}F,lrime R~JL. ient is solely responsible for managing cost share 
,-~.li l'.·-.•:t. ~~:.-~ ·:,.-,., 

coii""tl:ib · _,, ""y the Project Team and enforcing cost share obligations 
assur~r~.: ;Project Team members in subawards or related agreements. 

-J7 

ii. Cost-Share Allocation 
Each Project Team is free to determine how best to allocate the cost share 
requirement among· the team members. The amount contributed by 
individual Project Team members may vary, as long as the cost share 
requirement for the project as a whole is met. 

Questions about this FOA? Emai SI. FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- EERE-ExchanqeSupport@hq,doe.qov Include FOA name and number In 

subJect line. 
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iii. Cost Shi;lre Types and Allowability 
Every cost share contribution must be allowable under the applicable Federal 
cost principles, as described in Section IV. H.i of the FOA. In addition, cost 
share must be verifiable upon submission of the Full Application. 

Project Teams may provide cost share in the form of cash or in-kind 
contributions. Cost share may be provided by the Prime Recipient, 
Subrecipients, or third parties (entities that.:-cl:o. .. not have a role in performing 
the scope of work), Vendors/Contractor 0·-~·;··'::;.hot provide cost share. Any 
partial donation of goods or services ered a discount and is not 
allowable, 

Cash contributions include1 

costs, supply anc:\ equipme"_ 

_ eived from state or local 
re require7nentl so long as the funding was 
overnment by the Federal Government. 

i~,~!lf ~~; ~:t it@: ;~:lo\Mng sources to meet its cost share 

'•,,,s,.~ '• • ::~ '. e~:';,~fc;;s.~;~~ the prospective operation of an activity 

· ·, · t Proc from the prospective sale of an asset of an activity; 
· '.,;,j?t~fed,1;f, _ _;.·undlng or property (e.g., Federal grants, equipment owned 

'-:.:;)jljY.ifrg'.-~ederal Government}; or . 

• Ei~enditures that were reimbursed under a separate Federal 
Prog~am. 

Project Teams may not use the same cash or in"kind contributions to meet 
cost share requirements for more than one project or program. 

Cost share contributions must be specified in the project budget, verifiable 
from the Prime Recipient's records, and necessary and reasonable for proper 

Questions about this FOA.;i Emal SI. FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanaeSupport@hq.doe.gov Include FOA name and number in 

subject line, 
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and efficient accomplishment of the project. As all sources of cost share are 
considered part of total project cost, the cost share dollars will be scrutinized 
under the same Federal regulations as Federal dollars to the project. Every 
cost share contribution must be reviewed and approved in advance by the 
Contracting Officer and incorporated into the project budget before the 
expenditures are incurred. 

Applicants are encouraged to refer to 2 CF1lr2.Q0,3O6 as amended by 2 CFR 
_._~;..::t:~,,:.·~ ., 

910.130 & 10 CFR 603.525-555 for addit ·-~ ~···uidance on cost sharing. 

v. Cost Share Ve~tt:\· 
Applicants are req:· 
share contributions 

~-1!,~t~:~:~ 
contf.\,~g!ions. P , .... se refer t -, 

ssurance of their proposed cost 

·· l~RP.!ica'?ii}are required to provide 
., ,f ••.• ~•·,-.... 

. entation!t~garding their cost share 
endix A otfhe FOA. 

.. , ... ·-~,~9!,,~,~h -,.~f ,,_ , ·-t~i'ffe 

,,i_·-,·i_f,·,:_;_;,):'.-.~~--:_:_-_:!:_:,._.:_.:·'··. EERpJ~_quires·: ,,Ill,Q'le Recip e;~f~ttP·tontribute the cost share amount 
. ' -~ incre'~1!til.ally Jvlitthe life ofth~ award. Specifically, the Prime Recipient's 

•::..-1.:.,;;-~•~-;.~ ·--~···~~.:"' 

···•:• •:•. cost share~fb.r each~1J.IJ.r:ig period must-always reflect the overall cost share · 
,:·-,Jb._ ratio negot'r~~p by tli~tiarties (i.e., the total amount of cost sharing on each 

··:::: ., .Noice whe~jqnsidered cumulatively with previous invoices must reflect, at 
· a~W.l.F.1,imum1 .i:ti~J cost sharing percentage negotiated). As FFRDC funding will 
be'p"f pyj_d~JGdlrectly to the FFRDC(s) by DOE, Prime Recipients will be 
requii~~tit~hlvide project cost share at a percentage commensurate with 
the· FFRo'cicosts, on a budget period basis, resulting in a higher interim 
invoicing cost share ratio than the total award ratio. 

In limited circumstances, and where it is in the government's interest, the 
EERE Contracting Officer may approve a request by the Prime Recipient to 
meet its cost share requirements on a less frequent basis, such as monthly or 
quarterly. Regardless of the interval requested, the Prime Recipient must be 

Questions about this FOA? Emai SI.FOA.SETO@ee.doe,gov 
Problems with EERE Exchange? Email EERE· EERE-ExchanqeSupport@hq.doe.gov lnclude.FOA name and number in 

subject line. 
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up-to-date on cost share at each interval, Such requests must be sent to the 
Contracting Officer during award negotiations and include the following 
information: (1} a detailed justification for the request; (2) a proposed 
schedule of payments, including amounts and dates; {3} a written 
commitment to meet that schedule; and (4) such evidence as necessary to 
demonstrate that the Prime Recipient has complied with its cost share 
obligations to date. The Contracting Officer must approve all such requests 
before they go into effect. 

C C 1. • . ·•·"·· . amp 1ance Crater1a ~\rli°¢'!< 
Letters of Intent, Full Applications, ariff;;Replles t<;"~t\,iewer Comments must 
meet all Compliance criteria listed~ftf~low or they wilfli~{considered 
noncom liant. EERE will not reJl"';;s;•f'~r consider noncom'1lfU1nt submissions 

including Letters of Intent, Full App .. 'ons, angtB~plies to R~yl~twer Comments · 
•, "r~-".r,_•-,,•--:•-•~ •:---:--,'!~. 

that were: submitted th,_wugh means ot,J~( t. · --,. ERE Exchange}f§.il"qmitted after 
the applicable deadlin~fltn~tpr submitte'al'.~"' plete. EERE will n3'F extend the 
submission deadline foff'l~'"'"'"·?L that fai(tI{ff"- -pmit required information due to 
server/connection conges 

"-

i. Co ~,;1iW~~e\Criteria 
-- '"'"':"" ·--=-~-⇒ ~~~>-~ 

-~21.~1~~ 
.,.. . ··v;~~-:; 

1. ti:!' _j:,!rs of Intent .. 
· Lett~7tibf lntfihlfare,.deeme icompliant if: 

.,,,~itt1~i)}J~,r.., Tfi~)!e)Jfl~~~~,\~ti9 afi:t~c9uired information and clicked the 
s;~·t\1T{~_Crea'fglt~I~ter of inftn.ttpotton in EERE Exchange by the deadline 

"tiiJ~:ted initp~J:=OA. Ple~s'~ note that by clicking the "Create Letter of 
-, 1rrt't'nt ButtdMg;his will create the applicant's control number to be 

,os-> us~a{1.rough'ftVt·entire application process . 

. '~'\';;~1~\f,ull ApplJ<L ions 
'~pµ'U;f,\.pgfft'~'tions are deemed compliant if: 

·-·n~ii~l:'ff~ applicant submitted a compliant Letter of Intent; 
•··,,;,The Full Application complies with the content and form 

requirements in Section IV.D of the FOA; and 
• The applicant successfully uploaded all required documents and 

clicked the "Submit" button in EERE Exchange by the deadline 
stated in the FOA. 

Questions about this FDA? Emal SI. FOA.SETO@ee.doe.gov 
Problems with ££RE Exchange? Email £ERE- EERE-ExchanqeSupport@hq.doe.qov Include FDA name and number In 

subject llne, 
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3, Replies to Reviewer Comments 
Replies to Reviewer Comments are deemed compliant if: 

• The Reply to Reviewer Comments conwlies with the content and 
form requirements in Section IV.E of the FOA; and 

• The applicant successfully uploaded all required documents to 
EERE Exchange by the deadline stated in the FOA. 

D. Responsiveness Criteria 
All "Applications Specifically Not of lntere cribed in Section I.C of the 
FOA, are deemed nonresponsive and are"i"' . ··rev1 ~-.@.~ or considered. 

~ ·~: ij~~?:!-~\ 

E. Other Eligibility Requirern:'' :g· 

i. 

ii. 

.. ,~: 

:,,:~- y Funded :¢s,earch and 
as the Applicit(t 
or funding under this FOA. 

"d,no~-o:bE/NNSA Federally 
~J~ieent~rs Included as a 

'T,t~;!:,-' 

~,Q.E/NNS ,'::,\~fRDCs may be proposed as a Subrecipient ~~mr . £illlj~ct to the following guidelines: 
''::::·:~ ··~~ .. 

1. A~ij,~Jil'.ation{t.gr. non~oo·E NSA FFROCs . 

·, .. :,;: __ Z.-i.~_·.,-.. _'______ The F~ijir,..al age~'.l:1iponsoring the FFRDC must authorize in writing the 
--··''· use of thijfFRDC on1the proposed project and this authorization must be 
•t_:;\ ~~:'.'j::::., l~~~ff_~':l'. • 

0 ff}))h,, submittealwith the application. The use of a FFRDC must be consistent 
.-'f~!wtth its ;}W'iil ority under its award. 

2. Aut ........ __ .t ion for DOE/NNSA FFRDCs 
The ~rignizant Contracting Officer for the FFRDC must authorize in writing 
the use of the FFRDC on the proposed project and this authorization must 
be submitted with the application. The following wording is acceptable 
for this authorization: 

Authorization is granted for the ffill(l1f@~~f§tvlitm~I 
Laboratory to participate in the proposed project. The work 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email EERE- EERE-ExchanqeSuP1?,ort@hq,doe.gov Include FOA name and number in 

subject line. 
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proposed for the laboratory is consistent with or complementary 
to the missions of the laboratory, and will not adversely impact 
execution of the DOE assigned programs at the laboratory. 

3. Value/Funding 
The value of and fundlng for the FFRDC portion of the work will not 
normally be included in the award to a successful applicant. Usually, DOE 
will fund a DOE/NNSA FFRDC contractoqhrough the DOE field work 
proposal system and non-DOE/NNS ~':"':'t through an interagency 
agreement with the sponsoring a 

4. Cost Share ,,;, 

Although the FFRDC por~.l " .:{he work is u ,llix excluded from the 
award to a successful a·"" t, the applicant's'"cqst,share requirement 
will be based on the tota ~~t of the project, inclu~tlih'&;Jhe applicant's 
and the FFRDC's portions of'tfi.~\projg .· _ ·,,, ,,,. 

,.~ . ·-:-:;-~~~~-- :~- . 

5. Responsibility 

The Prime Reci. •,;:t,\\ n.&];'it,~e respBHj]ple authority regarding the 
set~l-~T_ent and sat~4{1cti61F~W]g!!:':,~ontra~ ,1;a _ and administrative issues 

¢mqJJi'g~-Jiut not limited to c!J[pµt~-~,.~nd c .. ()'.ls arising out of any 
f~emlli"Ri' tween tHl!1f · ,~;_flR~~tWl~~,}~,nlthe FFRDC contractor. 

·.-,-:-:':.~~. \;:-. . 

6. Lirijit:~Pn F Effor.t ~"ti~;~-, 
'\"-.'.:}h:t.,.. ,; ... __ l-.:,\ ,",_,, 

. ,.... The.FFRQ. -. _Ji11ry,,<,lggrega'.tt;_,. shall not exceed 50% of the total 

'~'!}t~>~ :~f ~~f z~,;t~:~~,(~~jj\cludlng the applicant's and the FFRDC's 

F. ll[" itation ornNumberfq.f Full Applications Eligib\e for Review 
__,..,,__ -~~:<•.--1 I 

A~itt''~.t~ may su'.lj:~)t a LeU~r of Intent, and Full Application to Sub-Topic 1.1 OR 
Sub-To~fG}!:tf, b ,?tr,l both. An application must describe a unique1 scientifically 
distinct pr6f~E~f 

:!E-/· 

1G. Questions Regarding Eligibility 
EERE will not make eligibility determinations for potential applicants prior to the 
date on which applications to this FOA must be submitted. The decision whether 
to submit an application in response to thfs FOA lies solely with the appllcant 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EER/::-ExchanqeSuppo,t@hg.doe,qov Include FDA name and number in 

subject line. 
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IV. Application and Submission Information 

A. Application Process 
The application process will include three phases: a Letter of Intent phase, Fu II 
Application phase, and Replies to Reviewer Comments phase. At each phase, EERE 
performs an initial eligibility review of the applicant submissions to determine 
whether they meet the eligibility requirements of ction ill of the FOA. EERE will 
not review or consider submissions that do no , · · the eligibility requirements of 
Section Ill. Ail submissions must conform tq,;~ wing form and content 
requirements, including maximum page _!g_fi'"~ cribed below} and must be 
submitted via EERE Exchange at http~,:;('/4~iff~-~ -n&:.:,~nergy.gov/, unless 
specifically stated otherwise. EERE,willtnbt review ofconsider submissions 

;.}:~:.t.:m1: ~::;;-.,;-. .:..:.t::r,. 

submitted throu h means other:itfi'a'ri' EERE Exchan e su "· · sions submitted 
after the applicable deadline, an1i-~'ficomplete submissio~ _ _.~ERE will not extend 
deadlines for applicants who fail to'?rt6mJt re __ .. d informatl'~1i1aQd documents 
due to server/connectj§ , pngestion. }.4f/'?, mber will be i'~~~d when an 
applicant begins the EE_· ·'\',,,,. nge appli2 : ,;.D process. This contr~I number must 
be included with all App ___ ,_, · , ___ Q.. men ts, -ilf · crlbed below. 

~-\it\ ··~. ~-
;·;:;1~·;-;o:-, 

The lette~_,Qf/J!J!§!1!1. Full Apjjt\~~~ion, :in 
confor ., .,.,,,,_~_'tt'tftcfllfvv.'ng requ1fa•. 

• Each . Ust be su . . itted in A -
,...,- ,_f{)J\;,~f,,h ~aii, .,,-.'Ei~;- .. ngli~ · -~"''"""· . 

'1?'''Al!ii;@i.es m ... , _ forma fitJpn 8.5 x 11 inch paper with margins not 
leslt~l .pne',fl''ii2.n every· . ~;(•Use Times New Roman typeface, a black 

. _ font cal , __ nd a 'fQ~ize of 12 point or larger (except in figures or tables, 
'"f~,}~~- which m~Y.\;,~~,,10 pci~~ti!Qnt). A symbol font may be used to insert Greek 

°'"t~itletters or sfi~l;J~I chara'cters, but the font size requirement still applles. 
•'·tf(('.8}f~rences n{d?:t be included as footnotes or endnotes in a font size of 10 or 

1J#i}f·ilootr.l~s and endnotes are counted toward the maximum page 
requl·t~ro.e-'nt-ltF 

• The Cori"f~l"Number must be prominently displayed on the upper right 
corner of the header of every page. Page numbers must be included in the 
footer of every page. 

• Each submission must not exceed the specified maximum page limit, 
including cover page, charts, graphs, maps, and photographs when printed 
using the formatting requirements set forth above and single spaced. If 
applicants exceed the maximum page lengths indicated below, EERE will 

Questions about this FOA? Emai SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe,qov Include FDA name and number In 

subject line. 
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review only the authorized number of pages and disregard any additional 
pages. 

Applicants are responsible for meeting each submission deadline. Applicants are 
strongly encouraged to submit their Letter of Intent, Full Applications at least 48 
hours in advance of the submission deadline. Under normal conditions (i.e., at 
least 48 hours in advance of the submission deadline), applicants should allow at 
least 1 hour to submit a Full Application or Reply . eviewer Comments. Once the 
Letter of Intent, Full Application, or Reply to R ·ir Comments Is submitted in 
EERE Exchange, applicants may revise or up. 
expiration of the applicable deadline. lfc .. "',., made, the applicant must 
resubmit the Letter of Intent, Full A · ,. ·t18'i,, or Re,·· ,to Reviewer Comments 
before the applicable deadline. ··· 

--~~4;._ 
EERE urges applicants to carefully·-... wtheir Fuji Applic~f~$.1and to allow 
sufficient time for the submission of .J:l.!;!.i.re · · '71.mation and11itgyments. All Full 
Applications that passJff•· . ltial eligiblirtft: ill undergo co}~p"rehensive 
technical merit review' to the crlt' . ntified in Section V.A.i of the 

\.._ '1 

FOA. 

i. AdsJ'"mi~t:4 

EEREtExcha 
" 7>\J:?:i;;f •'~' d " APR,r1,,. an 
SU b rrii~~'RR 
.,xchangef~t 
\.ii~¥~t,~,,. , .,,,~ ,, . '•'l:!:c~tl,'c),:,., 

AppiJ't~'.,r)J~ tha· . .erience i~~e\ with submission fJllQ.fi to the FOA 
deadlin~I~!§the ev~J~_llhat an applicant experiences technical difficulties with 

·---= a submissiori}Jhe appU,~}ltion should contact the EERE Exchange helpdesk for 
.. ,,,.~,~li4t~?sistance {~E-Excha~geSupport@hq.doe.gov). The EERE Exchange 

...•.. ,,... "''•"l 
·.~-h~,p.,_desk an~_f.Qf the EERE Exchange system administrators will assist 

apJSJ:\~t~t~:'~ fJ1olv1ng issues. 

"·· 
Applican • ;that experience issue with submissions that result in late 
submissions: In the event that an applicant experiences technical difficulties 
so severe that they are unable to submit their application by the deadline, 
the applicant should contact the EERE Exchange helpdesk for assistance 
(EERE-ExchangeSupport@hg.doe.gov}. The EERE Exchange helpdesk and/or 
the EERE Exchange system administrators will assist the applicant in resolving 
all issues (including finalizing submission on behalf of and with the 
applicant's concurrence}. PLEASE NOTE, however, those applicants who are 

Questions about this FDA? Emai SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- fERE-ExchanqeSupport@hq.doe.gov Include FDA name and number in 

subject line. 
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unable to submit their application on time due to their waiting until the last 
minute when network traffic is at its heaviest to submit their materials will 
not be able ta use this process. 

B. Application Forms 
The application forms and instructions are available on EERE Exchange. To access 
these materials, go to https://eere-Exchange.energy.gov and select tlie 
appropriate funding opportunity number. 

.-t'.i;. 

Note: The maximum file size that can be 1.1i;tl8~---- ~=to the EERE Exchange website ls 
~-•• ',c:~~-' ·=•7••7 F' 

10MB. Files in excess of 10MB cannot be":y'p}o'ad~q;}'.9,nd hence cannot be 
submitted for review. If a file excee j'QM's but is'tffiltwithin the maximum page 

. ,.i-.-':c-'c-'_.• '-:£~~;;;;,(. 

limit specified in the FOA, it must J6ken into parts·~rfi;l(;flenoted to that effect. 
'i$ll :·,. For example: · 

Control Number _LeadOrganization;;:,. '..'.tf;!ject_Par,r1 
-=~"""· -"'----,n, 

ControlNumber_leadQr anization_Pfoj' . ··- !!!_2, etc. 
':[:; 

i. Content and FQtm,&'tihe Lett~r .. , ilntent 
To be eligible to sJ~\/tifQ'.i})~RPlicaticiiR!)~pplicants must submit a Letter 
of IIJ,t~n.t,r,v, the speclfl~!:l due'Ij~fl%.tfln~ timltiJ;gtters of Intent will be used 
_9lii:i~E~'@:E~~ for thJ~W;thrit -"'-~""''fW[&it:_s:"rffe letters should.not contain 
,:~fukpropriet':ftV:,Pr sensiff O • ess infdtf.ii"ation. The letters will not be 
ui~~41f9r downAlelection p ·ses, and do ~ot commit an applicant to 
subrriit::J~. a c''¾'-H • 

,.,,---u,c,"'f§ii'~,, 

]1'Je-i;~eligible Letters of Intent (see Section Ill 
•:•,T;:\::1.> 

·-::·=;i~%!i•:~~ 

,,,:;;;~~:,j\, Each app i \,t must"pi:ovide the following information as part of the Letter 

'"'fii;:~:#.tle; 
• ',t~~:o:>Organization; 

·[:);,:!-;/ 

• Organization Type (Business< 500 Employees; Business > 1000 
Employees; Business 500-1000 Employees; Federally Funded 
Research and Development Center (FFRDC); Government-Owned, 
Government Operated; Non-Profit; University); 

• Whether the Application has been previously submitted to EERE; 
• % of effort contributed by the Lead Organization; 
• The Project Team, including: 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE· EERE-Exchanqe5upport@hg.doe.gov Include FOA name and number in 

subject line. 
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o The Principal Investigator for the Prime Recipient; 
o Team Members (i.e., Subrecipients); and 
o Key Participants {i.e., individuals who contribute in a 

substantive, measureable way to the execution of the 
proposed project); 

• The specific FOA subtopic area being addressed and the Project Focus 
Area(s): e.g., Photovoltaics, CdTe deposition, Reliability 

o Topic/subtopic identification.will help sort applications and 
determine reviewer exp . -"'i'"'~·'~"feas needed for each 
application. . 

• Abstract - The abstract pro1/~:;: -:,ll be not more than 200 words 
in length, and should pro·-]ge'=a truncaHf _xplanation of the 

.;.,;:.;r: -,_ • 
proposed project. ..,. 

-
ii. Content and Form of the·· iY.U_ApplicaiJ.on .•-·· 

·,t.-:!::~·-m:. • ~ .ii"-.:....:i:. 

Applicants must submit,,~ Full Applica'Hq~)R_ . ··ecified due ·a~J~:~nd time to be 
considered for fundingl)[~l~r this FOA. Ap:$ must completeth~ following 
application forms foundifi~/m,:.g~,.RE Exchan .,rwebsite at https:Ueere-

r.;::..:;·:\ "'l-i;;;:,:.-:£I-:?.. -,-~{...:;i_:~)t!' .. 

Exchange.energy.gov/. in·•~¢~prdati!:;~.with the f'''" ,!lctions. 
-~%~?,~. .,,.. ... : ·',, ,-

:~~F~;1pfitf~f~if~~-:1 ocumentst ,L'e Control Number issued to 

iitt , · e ... ,Jigible Full Applications (see Section Ill of 
'~'1{. \;~ff~ 

!:;~t,,,.... .. 
·-:~[i\1,,,_ Each Fufl\"J,\g_licatidij},~.h~II be limited to a single concept or technology. 

··,t;g;b, Unrelated t''"'':·cepts aTiij'1;t:echnologies shall not be consolidated in a single Full 

·~~~~~;;::ation. -~;~~ -· 

FuHi,¢'· t<:X~-s must conform to the following requirements: 

Full , ·· ·, Technical Volume (See Chart in Section ControlNumber_LeadOrganization_Technic 
Application IV.B.iv) alVolume l----'-----------------------------1 (PDF, unles.s ' Statement of Project Objectives controlNumber_LeadOrgani:zatlon_SOPO 
s~ated _:• · ::C · :_ (Microsoft Word format) (10 page limit} 

otl,erwis:e) SF-424 Application for Federal 
Assistance 

Contro1Number_Lead0rganization_App424 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EER£-Exchanqe5upport@hq.doe.gov Include FOA name and number in 

subject line. 
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BudgetJustlfication (EERE 335) ControlNumber_LeadOrganization_Budget 
(Microsoft Excel format. Applicants must _Justification 

-.. ·: ·:·.··. 

use the template available in EERE 
Exchange) 

Summary for Public Release (1 page 
limit) 
Summary Slide (1 page limit, Microsoft 
PowerPoint format) 
Subredpient Budget Justification, If 
applicable (EERE 335) (Microsoft Excel 
format. Applkants must use the 
template available in EERE Exchang~):' 
Budget for FFRDC, if a plicable ,,, -,~~f , . 

. . . Authorization from ·cognizant_ef~ 
· ,_ : · -· Contracting Officer for FFR . ::t:mr•' 

_ _.;::··.'····:·:_: applicable n' 

ControlNumber_LeadOrganization_Summa 
ry 
Control N umber_LeadOrgan ization_Sllde 

ol Number _LeadOrganization_Subreci 
'.::_sudget_Justification 

_ :. ·. ·_ .'-. SF-LLL Disclosure of Lobbyi .'.g;!,vities <::QntrolNumb dOrganization_SF-LLL 
.. :' ·, ' Foreign Entity and Performance?~f~W,,ork_,,:"JntrolNumber_ "e'.fil;jgrganization_Walver 
>,'.:,·. · · ·, · ·: .. · in the United S. =-- waiver requests}I ·· ··'-{f:1 

.. __ , .. ,_·:· applicable ··: 

U.S. Manufacturfn 
. ..,!l~*~-

~~j';~f•~;f~{f,} \_~t~~~- 'b._ ••• .'.;. 

Nq~_!f!}\1'!{e1~#ilx.imum fili§f~~ . ·~lt!P.1?ad'e7d to the EERE Exchange 
..-•,:;0,,1~t.;-,',_,.. .,._,,17;:~A.u-~ ~-~-~;.:". "--:-,.,.,;.~:,., 

w~tj'.§!Je is 10M .. , iles in ex""' ·10MEfciQJiot be uploaded, and hence 

cannq}1~ sub d for rev1 ·l,.;_c;\.lf a file exceeds 10MB but is still within the 

. -·" -··-· maxim'ciilifpfl ·· '~§R~cified'in}'!tie FOA it must be broken into parts and 

, ,:·~;;~l{::1)::;j ~~n~~~TechnicalV~ume_Part_l 

'\"i\~,_ControiNll~_ · . · • n:anlzation_TechnlcalVolume_Part_2, etc, 

-:Ct~~;EERE will not;-"a4cept late submissions that resulted from technical 
·-1 :1,~•-•r-, :,. ·.!t-t·••in 

difficulties dui¥.to u loadin files that exceed 10MB. 
::;t;~ll,.di: 

EERE pf~)?[; s detailed guidance on the content and form of each 

componeht below. 

ii. Technical Volume 
The Techntcal Volume must be submitted in Adobe PDF format. The 

Technical Volume must conform to the following content and form 

requirements, including maximum page lengths. If applicants exceed the 

maximum page lengths indicated below, EERE will review only the authorized 

Questions about this FDA? Emai SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hg.doe.gov Include FDA name and number in 

subject line. 
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number of pages and disregard any additional pages. This volume must 
address the Merit Review Criteria as discussed in Section V.A.2 of the FOA. 
Save the Technical Volume In a single PDF file using the following convention 
for the title: "ControlN umber_LeadOrganization_ TechnicalVolume". 

Applicants must provide sufficient citations and references to the primary 
research literature to justify the claims and approaches made in the 
Technical Volume. However, EERE and reviEl .~rs are under no obligation to 
review cited sources. · :f 

including the cover page, table . 
maps, photos, or other grap,, 
the table below. The appll( 
evaluation criteria (see Sect'io 
Technical Volume. 

Project Overview {This 
secti~.m-~hould ..... . 
constltutE! . • : • . · 

•\. approximately 10% of ... 
the Tec~nic.al Volume) . •. 

hou Id contain the following information: 

···~-· im:,ound;'. ib.e applicant should discuss the background of their 
org'::lt1ilza.i;jpr, ncluding the history, successes, and current research 

.,.,,,\j~~'.c_; ..... ~ 
and development status (i.e., the technical baseline) relevant to 

e technical topic being addressed fn the Full Application. 
e(i:gject Goal: The applicant should explicitly identify the targeted 
{~"ptovements to the baseline technology and the critical success 
factors in achieving that goal. 
DOE Impact: The applicant should discuss the impact that DOE 
funding would have on the proposed project. Applicants should 
specifically explain how DOE funding, relative to prior, current, or 
anticipated funding from other public and private sources, Is 
necessary to achieve the project objectives. 

Questions about this FDA? Emai SI.F0A.SET0@ee,doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-Exchanqe5uppart@hq.doe.gov Include FOA name and number in 

subject line. 
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Tei:h~i~al Description, _ 
Innovation, and Impact _· 
(Thi~ section s_hould · · 
constltut~ - : · ·- · '· · 

approximately 30% of 
tl)e Te!'.=hn_ic;al Volume) 

. . ' - . -

· .. ··.·. 

... .... :: . . . . . ~ . 

··· ... : .. 
•1 ·;·\.·.· •.• ·• •• : · •. •• 

The Technical Description should contain the following information: 

• Relevance and Outcomes: The applicant should provide a detailed 
description of the technology, including the scientific and other 
principles and objectives that will be pursued during the project. 
This section should describe the relevance of the proposed project 
to the goals and objectives of the FOA, including the potential to 
meet specific DOE technical targets or other relevant performance 
targets. The applicant shmJld clearly specify the expected 
outcomes of the proJe 

• Feasibility: The ap 'ould demonstrate the technical 
feasibility of the echnology and capability of achieving 
the antidpated,p ma_ · targets, including a description of 
previous wotk,{!citie and pn _ }\'~suits. 

,~:!,"~!l.l~:;_.<ii, ~-;;';ftt,:< 
• lnnovatiomafid:lmpacts: The 'lf~plk;ant should describe the current 

.f.d~t.;.fr-=:t~-.J' • .,..:_::.;_~:;;.::,~ 
state- f;:. -··Jlart in the appHcable'fr· · the specific innovation of 
the pr , _ d technology, the adva .,. - of proposed technology 
over currei(' d emer technologle .. .JlP the overall impact on 
advancing t rt/technical liiI[JJ.Dcl=! if the project Is 

--~.w~cessful. ·-·ts?' 

W~r~plan and M!lrket .:·· The ·-;;~~ hould indu·a 
Traosformatl~o .Plan ·._- - Technic_~_ rk Break tructure, Milestones, Go/No-Go 
(T'11s section s~_ou!d .. ·-_ --;_: Decision';_;;_,,_. , .Ji:L . ct Schei' :. '" C> A detailed Statement of Project 
t\'.mstlt_ute .... - -= :· ·- ... - · : _-: ., Objectivef:{~Q.PO) is s'e' requej~_p. The Workplan should contain 
... ••.• • • • ..,,~..,,.. ~~;i;::.:i.. ·!i';"~-;;""1 

approximately 40% of . ; ·_ - fol lowingflrifor ---;,, 
th~J!=!chnic_al Volume} · ,,,-

':tives: The··"g·ppllcant should provide a dear and 
-level) statement of the goals and objectives of the 
' as the expected outcomes. 

. : :·. : . ·. . : : . . \ . ~ ·: ·. -. · < ... ·.. . · .. ~· .. 
. : '. ·: ~ .. ·. 

···.·· .. 

.·_-. ·. ·. 

... •·.. . : ... 
. ~ . •. ·. . . ·.. : :, :":,~.,_ ;; 

·, r 

·:.·.) 

Summary: The applicant should provide a 
summ tion of the overall work scope and approach to 

:.1 • .rt~ achieve the"t)bjective(s). The overall work scope is to be divided by 
':::;,~~1i-l~rfotmance periods that are separated by discrete, approximately 

'"''ciintwal decision points (see below for more Information on go/no­
go~'aedsion points). The applicant should describe the specific 
expected end result of each performance period. 

• Work Breakdown Structure {WBS) and Task Description Summary: 
The Workplan should describe the work to be accomplished and 
how the applicant will achieve the milestones, will accomplish the 
final project goal(s), and will produce all deliverables. The 
Workplan is to be structured with a hierarchy of performance 
period (approximately annual}, task and subtasks, which is typical 

·of a standard work breakdown structure (WBS) for any project 
The Work plan shall contain a concise description of the specific 
actlvlties to be conducted over the life of the project. The 
description shall be a full explanation and disclosure of the project 
being proposed (i.e., a statement such as "we will then complete a 

Questions about this FOA? Emai SI.F0A.SET0@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- EERE-ExchanqeSuppart@hq.doe.gov'/nclude FOA name and number in 

subject /fne. 
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. . -~ .. 

... ·- .. ". 

:.: _i .- -~ 

. ' : ':. - ·'.· ~-- - . . ' :' ' - . . 

', ;\·· 

··-'\ - ·-::::· :_· :.-. 
:_ :··._- . 

. ,_. ~ '.-._ '•: . \ 
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.:. ;-_ :: 

. · ... 

:~ -., . :_ : . . ' 
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-. __ · .·:-. ·:· _· 

- . ·.- ~ 
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: . . . - . 
--· ·-

J ~ • 

; : ... -

: . :, -~ 

.. 
- :.·. . . ~ : '• -

.. 
-.- ; 

:·.:. -

• 

proprietary process" is unacceptable). It Is the applicant's 
responsibility to prepare an adequately detailed task plan to 
describe the proposed project and the plan for addressing the 
objectives of this FOA. The summary provided should be 
consistent with the SOPO. The SOPO will contain a more detailed 
description of the WBS and tasks. 
Milestone Summary: The applicant should provide a summary of 
appropriate milestones throughout the project to demonstrate 
success. A milestone ma either a progress measure (which can 
be activity based) or a · · technical milestone. SMART 
milestones should be[, _,_,- , Measurable, Achievable, Relevant, 
and Timely, and.· .. :'!''·iJI""'"-· trate a technical achievement rather 
than simply cc;, ng Unless otherwise specified in the 
FOA, the ,·il'>µm requirenr ) that each project must have at 

· one per quartei'{Q},Jtie duration of the project 
ne SMART technic~fm\l~,~tone per year (depending 
' more mil~stones mav'l:i]m~cessary to 

y de hft't:ate progress)t~he. applicant should 
'-.. y~hich the milesf~W°~;,will be verified. 

hould be consistent-~ith the Milestone 
o. 

he appllcant should provide a 
, ,;}1Jr-t!-wid -, . .,!l,\tgo decision points at appropriate 

--_,,.,. P.ht A g0Jii91-go decision point is a risk 
ah<l _~ Ject management best practice to 

the curren ·phase or period of performance, 
ss is definitively achieved and potential for success 
s or periods of performance Is evaluated, prior to 

· I.IV. beg1~f9;;~g the execution of future phases. Un less 
other . _ peclfied in the FOA, the minimum requirement is that 

... each pro '''"'must have at !east one project-wide go/no-go 
'··,n.::~)qecision point for each budget period (12 to 18-month period) of 

''t~:6_~,project. The Applicant should also provide the specific 
tifKnical criteria to be used to make the go/no-go decision. The 
summary provided should be consistent with the SOPO. Go/no-go 
decision points are considered "SMART" and can fulfill the 
requirement for an annual SMART milestone. 

• End of Project Goal: The applicant should provide a summary of 
the end of project goal(s). Unless otherwise specified in the FOA, 
the minimum requirement is that each project must have one 
SMART end of project goal. The summary provided should be 
consistent with the SOPO. 

• Project Schedule (Gantt Chart or similar): The applicant should 
provide a schedule for the entire project, including task and 
subtask durations, milestones, and go/no-go decision points. 

• Project Management: The applicant should discuss the team's 
proposed management plan, including the following: 

Questions about this FOA? Emai S1.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE• EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 

subject llne. 
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a!l~ Re~ources , 
,:f (Approximately 20% of 

the Techn.ical Volume) .· ; 

o The overall approach to and organization for managing the 
work 

o The roles of each Project Team member 
o Any crltical handoffs/interdependencies among Project 

Team members 
o The technical and management aspects of the 

management plan, including systems and practices, such 
as financial and project management practices 

o The approach to ,o·ect risk management 
o A description" · \project changes wlll be handled 
o If applicabl · ~Ja'pproach to Quality Assurance/Control 
o How co swill be maintained among Project 

Tearri .. _ 
.. ~:~iJ2~1l \ }~~ 

• Market.Ti';;l'.-ijslormation Plan: ~~~pplicant should provide a 
market'"-:!'8"!•'formation plan, ind~ainlitre followlng: 

- 'l~~]~l~.-
0 Id r.• 'fkation a.fr!~trget market/~~m,petitors, and 

dist' ::Ution chanff~ls for proposetfffechnology along with 
··-\(:-.:~;).. ,1:,\~'.i½'~1•0"'~}' -~'.•~~!-{} 

known16f ··• · ""lved barriers to market penetration, 
,, including - ation plan 

"8;-j~~lgJ~ntificatlo 'o[la,product development and/or service 
· ''pl$J;i:;l'.\:;9mmerda n timellne, financing, product · 

mari<ij(ifig;Jl'!gal/r -·~torv considerations including 
,-~=·~::-.t;1?~•1:;.-~·~-~.!.,_ ··11~~~·-~ 

intelleql'\,Jar--·~: . rty, infrastructure requirements, data 
,0;;:,;.&i'inati . _:;;:manufacturing plan etc., and product 

utlon. ~ 

r~~~~~~}~~u~!~~.,~ tions and Resources should contain the following 

Describe'lffk"Project Team's unique qualifications and expertise, 
·oduding those of key Subreclpients. 

-;~:P@s~rlbe the Project Team's existing equipment and faclllties that 
wfiffadlitate the successful completfon of the proposed project; 
include a justification of any new equipment or facilities requested 
as part of the project. 
This section should also Include relevant, previous work efforts, 
demonstrated innovations, and how these enable the applicant to 
achieve the project objectives. 

• Describe the time commitment of the key team members to 
support the project. 

• Attach one-page resumes for key participating team members as 
an appendix, Resumes do not count towards the page limit. Multi­
page resumes are not allowed. 

• Describe the technical services to be provided by DOE/NNSA 
FFRDCs, if applicable. 

Questions about this FOA? Emai SI. FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EER£-Exchanqesupport@hq.doe,qov Include FOA name and number in 

subject line. 
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• Attach letters of commltment from all Subrecipient/third party 
cost share providers as an appendix. Letters of commitment do 
not count towards the page limit. · 

;_ -. ; , __ 

• Attach any letters of commitment from partners/end users as an 
appendix (1 page maximum per letter). Letters of commitment do 
not count towards the page limit. 

'· .. -.. : . -~ ' . 
_, 

··- .·-.. 

' : . _- : . ~. . 

• For multi-organi2ational or multi-investigator projects, describe 
succinctly: 

o The roles and the ork to be performed by each Pl ancl 
Key Partlcipan _,."i.' 

o Business ag ·-· ts between the applicant and each Pl 
and Key ·' 

:_ '··-~ ";_ . o How t ' us e · . will be integrated and managed; 

··.: . ; i : - ~ 

o Prot~}. fo~ maki~ 
.... '. -

-_ _-. ·-... :·-i. ·.·: ·.-. 
·"::··-· ·:.; :·-. . . o tlili~:~~n arrangeme~ts;:··;;~_ 

o ""'i6~!1.ectual Prop_erty Issues; ·a06':~. .... - -- - ;, : . 1_: ... -
• ~- • • • ·1 ._ •••••• 

a clt'ijfnrt~.i · . ;;,.,~ms ·~ec-!~::-----
,.,,.....----·-t""~~:==~~;:- .. 

iii. Statement of Pr··_ ~" ":J~j~.ctives . -· . :.; . 
. ;_:~'!:!:t. --~;;;;'f•~~.~:-?;-., ,. -,.,i~'i'l 

Applicants are requir'eJUto comp.!:et~ a Staterj.\'" ot of Project Objectives 
-;,~~ "•ltt:.jt;':s!~,'!,.. •~ 

(S0~£U~r&;d§Qp0 temp'lat~)s avai1~!ill!1.~Q EER , hange at https://eere-
•.'i; '"'~ ~ -.:-~ :-., ~::· '-~;':;,';¢.~: _. • .,,. ,:-:-•t .. , ;;,", _r,:.-:,.:~,-.~ _);,..,• ••• ,.,.,1l,•.-•. • 

Excna'fi'"e·;e·niHf'._ . ov . The~SOf,l.O}{ifH:lufllng:the Milestone Table, must not 
e~~i..~ 10 pag, hen prffi\lltl1W1ng st~~alWfa 8.5 )( 11 paper with 111 margins 
(top:iG~&ttom, I · nd rightfWfth font not smaller than 12 point. Save the 

... ,,, ·0.~)~0PO tril~ln -~tQ.~.qft Wo1fftiij,le using the following convention for the 
••,;;i::;:•,/•";l<•, :-::-z.i,_,.. 1•-=•li.:~;_'.!,.=- l"/;,.s=!~ 

__ .;'.(tt·tJe,~~.C:ontroJt5t m er'"te~sO ·~'liation SOPO". · 
,, ... _ .- l.,;;q-~r~\, ''ll~lls;,;-. - "-\;,- , . :/ 'av -

·<~fl±:,. iv. SF-424!-'fJmplid:itl.bn for Federal Assistance 
'<~}~!~. Complet~,;:1i'll,Ar,equi;~tfle.Jds in accordance with.the instructions on the form. 

i,~~:h, -.,;~-~ ..,:!"~.J.:,. .. 

''.'-iE:tN~he list of ce~·,. ications"and assurances in Field 21 can be found at 
·'.:)ttft : ener v mana ement office-mana ement o erational-

rri~li'agement½fihancial-assistance/financial-assistance-forms, under 
Certrficatlo'n,~'t'and Assurances. Note: The dates and dollar amounts on the SF-
424 ar~.;fqtthe complete project period and not just the first project year, 
first phase or other subset of the project period. Save the SF-424 in a single 
PDF file using the following convention for the title 
"Control Number_ LeadOrga n ization_App424". 

v. Budget Justification Workbook (EERE 335) 
Applicants are required to complete the Budget Justification Workbook. This 
form is available on EERE Exchange at https://eere-Exchange.energy.govL. 

Questions about this FOA? EmalSI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- EERE-ExchanqeSuppgrt@ha.doe.gov Include FDA name and number in 

subject line. 
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Prime Recipients must complete each tab of the Budget Justification 
Workbook for the project as a whole, including all work to be performed by 
the Prime Recipient and its Subrecipients and Contractors, and provide all 
requested documentation (e.g., a Federally-approved rate agreement, 
vendor quotes). Applicants should include costs associated with required 
annual audits and incurred cost proposals in their proposed budget 
documents. The "Instructions and Summary" included with the Budget 
Justification Workbook will auto-populate·,,~i!-~e applicant enters 
information into the Workbook. Applica ·"'·~··t1st carefully read the 
"Instructions and Summary" tab provJ_g · . in the Budget Justification 
Workbook. Save the Budget Justific;;~fi~.n '.q,t~~pook in a single Microsoft 
Excel file using the following co · ]lltbn for tttiititle 
"Contro\Number_LeadOrgar_i·- i'' .'__Budget_Ju]i,fl'. tion". 

- I . • • 

vi. Summary/Abstract fo;<'i-~_;;. . .. = 
Applicants are required to sub .,··'"1~' summaryd6'$tta.ct of their 
project. The proJ~fi'? .u_mmary/ab _ t contain a sum~11y of the 
propqsed activity·· :J~IW.~ dissemfnatJ:@I' to the public. It should be a self-
contained documeritt,,~ar-'fci.i[Qti.f\!=!s the riaij;!~._of the applicant, the project 
direct~~/. ...r_i,~cipal inv.&\lJ:~ator(sHftlli,e.rojec:fi~fi:. the objectives of the 
pr~J}\tr- •!;.,,!}1it!Ption of~,~- · t'lt'0~~f~~.d\!1g mJjthods to be employed, the 
p9t'~ntlal lrrfpa' f the prol'_ . be·n -,,outcomes), and major 
p;f._ 'p,?nts {f llaboratf\ jects). This clocument must not include any 
proprl!t~Ia:Y or ...:,-,, Jtjye busine~§jnformation as DOE may make it available to 

~--~}!tQfr:Publili1~ii~lflf!~itur\i!e rW.I~- The project su_mmary mu~t not exceed 1 
,;£ "·pa&~~pen ·tsttfi1f.._d us1n1fsi~l).8,~[ch8.S x 11 paper with l" margms (top, 
_;~ bottornM~.ft, a'f{c;ljj_g_ht} with.fool: not smaller than 12 point. Save the 
'\ts:\.._ Summat'Vr.f-Rr Pul:i"if~IB~Jease in a single PDF file using the following 

'~\~nventiaKf,\ the ti~,.COntrolNUmber _LeadOrganliation _summary". 

vii:Symmary S. · _e 
A~·iffgJ.rits,_i equired to provide a single PowerPoint slide summarizing the 
propd~~)J~l ~ct. The slide must be submitted in Microsoft PowerPoint 
format. fHls slide is used during the evaluation process. Save the summary 
Slide in a single file using the following convention for the title 
"Contro!Number_LeadOrganization_Slide". 

The Summary Slide template requires the following information: 
• A technology Summary; 
• A description of the technology's impact; 

Questions about this FDA? Emai Sl. FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Emal1 EERE- EERE-£xchanqe5uµaort@hq, doe.qov Include FOA name and number in 

· subject line. ' 
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• Proposed project goals; 
• Any key graphics (illustrations, charts and/or tables); 
• The project's key Idea/takeaway; 
• Project title, Prime Recipient, Principal Investigator, and Key 

Participant information; and 
• Requested EERE funds and proposed applicant cost share. 

viii. Subrecipient Budget Justificatio ,. g:~RE 335) (if applicable) 
Applicants must provide a separate bu_g_ ification, EERE 335 (i.e., 
budget justification for each budget,,y'.'· ___ ,;· .ti'd,a cumulative.budget) for each 

••i~,•~:1-:~ 1,jl,;, 1+:!..;.:~,;,b., · 

subrecipient that is expected to ,e.eff,q:rm wifil~~§~imated to be more than 
$250,000 or 25 percent of th - . ··work effortFC·-. hichever is less}. The 
budget justification must in....c.L.. . he same justiff · .Jb.t1 information 

,::,j;·,•? 1,•,...:.,Cj"" •·,;•l'.;. .. 'r,i;l'I,. 

described in the "Budget Jil'stHication" section abov~'iiSav._e each subrecipient 
budget justification in a Mic~d~\,"f.xcel fl -;,Jiing the fill~,J~g convention 
for the title &t~.. '\;:- -~ ·,,~~~\1 

"ControlNumber';;f :?"''"': • anizatiori~ <i, .. • .. pient_Budget_Ju·stification". 
• ,,.. -i~i~\':., 

ix. Budget for DOE/ . . , .. ,;"· ··Fs&tl .{if appr' ble) 
If a DQ.1;:i;~J~JS.A FFRDC 11&~!racto'?l ,. ·::P~ rfor · ;fp_ortion of the work, the 

J,!",t~;'i'!.;r,:"&,~·.?:'-~9.:n:~:q:fJr~ r;:.~i'::,~:i, .,~_{:• -:~~:::'.:':> 

ag __ RU~~fifmfi~\tRrovide a~!}E .,cs,,=,_ . o ,Qpos'al (FWP) in accordance with 
tl1'~lri~uiremeryg~n DOE ar,-•lci;tpu.'2.1, War ~uthorization System. DOE 
Ordef~il,,2.1 an ,. ·DE O 412:· eld Work Proposal form) area available at 

,,';}1;\i::1,l~e foi'i~J. 'lii~::ooe ,.,,~gget Forms": . 
;"l:~l.flliftps://ww ... . lrec 1ves?ao:e.govlairectives-documents/400-series/0412.1-

BOl'6~r-"a-ad?ri'a'hg1/@@frii{i~g-s'/fff~. Save the FWP in a single PDF file using 
~;;-;;:;_~:';~.:;,~l "•.i.:.;;;_•~:,:~ ,~-•-=~-

the folldjiYj,o.g conV~D,tion for the title 
·,?i!,t}b,,.. "ControlN'clij)_per_Li~'t!g,rnanization_FWP". 

~~i:e,,. '?l~Ilh '~l-:P · 
x}!ff8yJhorizatfgi) for non-DOE/NNSA or OOE/NNSA FFRDCs (if 

a'~~Uf,abl~~,w . 
The·P~~~et@~g~ncy sponsoring the FFRDC must authorize in writing the use 
of the F-PRD:C on the proposed project and this authorization must be 
submitted with the application. The use of a FFRDC must be consistent with 
the contractor's authority under its award. Save the Authorization in a single 
PDF file using the following convention for the title 
11ControlN umber _LeadOrga nization_FFRDCAuth". 

xi. SF-LLL: Disclosure of Lobbying Activities (required} 

Questions about this FDA? Emai SI. FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchanaeSupport@hq.doe.gov Include FOA name and number in 

subject line. 
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Prime Recipients and Subrecipients may not use any Federal funds to 
influence or attempt to influence, directly or indirectly, congressional action 
on any legislative or appropriation matters. 

Prime Recipients and Subrecipients are required to complete and submit SF­
Lll, "Disclosure of Lobbying Activities" 
(https://www.grants.gov/web/grants/forms/sf-424-individual-family.html) to 
ensure that non-Federal funds have not be aid and will not be paid to any 
person for influencing or attempting to i_. ce any of the following in 
connection with your application: ~ 

Save the SF-LLL in'. ,, 

,,,,, 
following conve'rnion for the title 

"Contro!Number ; · 
--t 

1. ·j • J~gn En 

.. ,,;"'~j~~,,,,. As setig,r_ --;~~g~ Ill.A ,H,}I Prime Recipients receiving fundlng under 
·:' ,,a;· }Wf{l~l • ... this FOA.'t eriH&orP.Qrate'."attor otherwise formed) under the laws of a 

•~ ? • • • ,:'l,=..;:: ~~~ ::;,.~ -,,,::-l r-.;.~~;;;f,~,!!~i- "•i::.:.:;.__. 

· · -[~il§, or te~fl!tQry of thEi"l:lfflt!;!d States. To request a waiver of this 
· .... ·""" retj'ti'.'.!l~rnent~~,fi~}lPplican"f'1lmust submit an explicit waiver request in the 

-~~,"- ~n~:u!~~~:~•:d:a7v~':5 ~h~ n~:~:n,'.nformatlon that must be 

z... . rform .. . . of Work in the United States 
•:;_::: .:T,.!'J, • .,-1:~jl)l.h,:-:"/ , 

·-· ~B~Uqj,Win Section IV.K.ili, all work under EERE funding agreements 
mu~t:16¢1'performed in the United States, This requirement does not apply 
to thJ'.purchase of supplies and equipment, so a waiver is not required 
for foreign purchases of these items. However, the Prime Recipient 
should make every effort to purchase supplies and equipment within the 
United States. Appendix C lists the necessarv information that must be 
included in a request to waive the Performance of Work in the United 
States reguirement. 

· Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hg.doe.gov Include FDA name and number in 

subject line, 
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xiii. U.S. Manufacturing_Commitments 

As part of the application, applicants are required tq submit a U.S. 
Manufacturing Plan. The U.S. Manufacturing Plan represents the applicant's 
measurable commitment to support U.S. m.~P-!J_facturing as a result of Its 
award. ''i~'"'"'"",., 

The weight given to the U.S. Manuf ........ §._ns during the review and 
selection process varies based -'~ _!)e particull'(1,H.QA. Applicants should 
review Section V.A.2 of this ., -··determine tITTil~~ ight given to the U.S. 
Manufacturing Plans undet:1 OA. " 

~-.l'"•~t.. ~-

A U.S. Manufactu~f~g Plan sho . ' ,, _.-. following o J.'Q.li!ar preamble: 
"If selected for fu~ij'.g:{~fik the a pp lie ~-",·~ _1 s to the following"1cbmmitments 
as a condition odt\tt)ffilclJog:" and, afit~~the preamble, the plan should 

?.,:-.1:;~€\, •-~~,.:,.,_._.:,.._<:, 'w1-~:l,;;~., 

include one or moretf11,edffff1~JJg_measure~;JJ~ commitments. For example, 
an appl!~.~Dt may corrit\JJS_partrt'a}}1&1;Y.pes ~'ff"' ucts to be manufactured in 
theJJ.;~1finl,g,qjtion to ot;.m.ste · •,--;~,:~i1g,;ii a c·~ .. mitment tied to a 
P(~J§'crfar p°ro~lfm:, the app''. ·:- mail~!her types of commitments still 
beH~J~ial to u.§1~C!I: anufact An applica'nt may commit to.a particular 
investffiitJ~ in , pr existiil .s. manufacturing facility, keep certain 

· -,.., ~!viti~·~~l1'.~_$i(.i'c.,- ·· i.e}lf.1.PJ-!1 assembly) or support a certain number 
,1,IJ.1:!!·- ·•,-!l,:;-;.•:;·t;l~'\;":' ·::-li-E'ft!: 

fJjfHl~Jn tn~~.i~1S .. relat" -~ te'ehnology and manufacturing. For an 
applr:~~tjt~hicW·-,, 'kely to If ~Th the technology to others, especially 

,~~;=",-.. ,_ univers'itl~~tf.or w ·- . ·., ·censing may be the exclusive means of 
_,_ ~ .. cornmerdJt~tion t··, i:j~~,chnology, the U.S. manufacturing plan may indicate 
·· · -rt~tbe applicart··•,, Ian anci' commitment to use a licensing strategy that would 

'"llj~gly suppo 's. manufacturing. 
·1if~}::,i..,_ ,• -

Wheiil:fiL :.P icant that is a domestic small business, domestic educational 
institutiifnror nonprofit organization is selected for an award, the U.S. 
Manufacturing Plan submitted by the applicant becomes part of the.terms 
and conditions of the award. The applicant/awardee may request a waiver 
or modification of the U.S. Manufacturing Plan from DOE upon a showing 
that the original U.S. Manufacturing Plan is no longer economically feasible. 

When an applicant that is a domestic large business is selected for an award, 
a class patent waiver applies as set forth In Section VIII. L. Under this class 

Questions about this FOA? Emal Sl.FOA.SETO@ee.doe.gov 
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patent waiver, domestic large businesses may elect title to their subject 
inventions similar to the right provided to the domestic small businesses, 
educational institutions, and nonprofits by law. In order to avail itself of the 
class patent waiver, a domestic large business must agree that any products 
embodying or produced through the use of an invention conceived or first 
actually reduced to practice under the award will be substantially 
manufactured in the United States, unless DOE agrees that the commitments 
proposed in the U.S. Manufacturing Plan ar. i .ufficient. 

For other entity types that are selecte:. • / 
regarding U.S. manufacturing com i.;!'«., · n 

xiv. 

Applicants whose Full Applic are sel~Jj:ed for awa(:'\t;tegotiations will 
be required to sub_mit a Data M'- , .. ,8~0'.lgmlffflan during tffc ·- .Prd 
negotiations pha$!}~T;!;ti; Data Manl'"t<,-rti(c')~~rPlan Is a docurrie· that outlines 
the proposed plaiil~}\illt~!.e§.haring or"p ,~rvatlon. Submission of this plan is 
required, and failur . '" tlBlnJ, ' _e plan ·riftirtsult in the termination of 
award n~gotiations. A:s1ij,,cour e. :1i uJdance1f{fb;preparing a Data 
Ma' .. ,'"e"';:W'''" ~,,Janis prd~J'. . ··,is,:'~Jt·· . ' D ot'~~e FOA. 

C. Cont;·rit~~.nd Fo L_'._:, of Repm:!.~ to Reviewer Comments 
:.:?.~\\~~~ .. ~~1:::ig ·-~~ !.;;~;._ 

--- R ~ill provi;~}s;~Ji!ieJl~~l~tl~!-~h revJ,t~er comments following evaluation of all 
; jj}ffiµ,!I Applil;l'.ij);,ipns. AppJit~,oxs wlW~ave a brief opportunity to review the 

,.- commeh'f~f;:o.~ to ·pf.~pqre a sh.rifll!i,{~:R.IY"to Reviewer Comments responding to 
comments w-a~yer i'Wiy:tg_esire or stipplementing their Full Application. The Reply 

•, ,•,,,i*ge-Reviewer ca'ntqi",ients 1tl~~g_ptional submission; applicants are not required to 
!ftjJim.it a Reply totJl\,~yiewedloh1ments. EERE will post the Reviewer Comments in 
EE'if'~1'.·- . hange. Th~;\gxpected submission deadline is on the cover page of the FOA; 
howeJ ... :1:Jt is the ,?~P,licant's responsibility to monitor EERE ·Exchange in the event 
that the·~~~;~~-t~~}~~te changes. The deadline will not be extended for applicants 
who are unabl§'~·c:rtimely submit their reply due to failure to check EERE Exchange 
or relying on th~- expected date alone. Applicants should anticipate having 
approximately three {3) business days to submit Replies to Reviewer Comments. 

EERE will not review or consider ineligible Replies ta Reviewer Comments (see 
Section Ill of the FOA). EERE will review and consider each eligible Full Application, 
even if no Reply is submitted or if the Reply is found to be ineligible. 

Questions about this FDA? Emai SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-Exchange5upport@hg.doe.gov Include FDA name and number in 
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Replies to Reviewer Comments must conform to the following content and form 
requirements, including maximum page lengths, described below. If a Reply to 
Reviewer Comments is more than three pages In length, EERE will review only the 
first three (3) pages and d(sregard any additional pages. 

2 pages max to one or more reviewer comments 
11\ppl!cation. 

;:_ -.. ' 

page however they wish; text, graphs, 
~~pond to reviewer comments or 

. . -. - ~ .. 

• Indirect cost informat on 

• Othet~\,tQ.&.~t inform;tltj};!,_ 
• Comfu1lffi1~'f't•t--,-' tters f rcr·g~ 

· 'on are acceptable . 

a6~!~~~!>1e · · · ~--· 

• Name'.~@,d pho . umber of esignated Responsible Employee for 

~ \iffi1• .t"'· • ·· • . ~hlblting discrimination (See 10 CFR 

Repr~JtQtatio"ri~:f,_Limited' _Js Data and Restricted Software, if applicable 
Enviro'n'f.tit9.tal ott~iLonnaire ·,.;• 

'"~tt1-., ·,~,ilJ}~\ '•?~-~lth 
E. D"tfo!@J_1d Brads:t?~et Urilversal Numbering System Number and 

SystJ;~«_pr Aw_iff~ Management 
Each ap~ll~a,.n~ fy,d'fls1s the applicant is an individual or Federal awarding agency 
that is excepte'i:Hffcl"rn those requirements under 2 CFR §25.110(b) or {c), or has an 
exception approved by the Federal awarding agency under 2 CFR §25.ll0(d)) is 
required to: (1) Be registered in the System f~r Award Management {SAM) at 
https://www.sam.gov before submitting its application; (2) provide a valid Dun 
and Bradstreet Universal Numbering System {DUNS) number in its application; and 
{3) continue to maintain _an active SAM registration with current information at all 
times during which it has' an active Federal award or an application or plan under 
consideration by a federal awarding agency. DOE may not make a Federal award 

Questions about this FOA? Emai SJ.FOA.SETO@ee.doe.gov _ 
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to an applicant until the applicant has complied with all applicable DUNS and SAM 
requirements and, if ar applicant has not fully complied with the requirements by 
the time DOE is ready to make a Federal award1 the DOE. may determine that the 
applicant is not qualified to receive a Federal award and use that determination as 
a basis for making a Federal award to another applicant. 

F. Submission Dates and Times 
Full Applications, and Replies to Reviewer Comrri~·Qt* must be submitted in EERE 
Exchange no later than 5 p.m, Eastern on the. · iji?provided on the cover page of 
this FOA. 

G. Intergovernmental Review .. · 
This FOA is not subject to Execut!:_. · 
Federal Programs. ,,., 

rnmental Review of 

H. Funding Restricti~; -s, .. 

i . 

. ,,~{e-Awar .,_.;. sts · 
·s~)~i!ees m~IJequest prior written approval to charge pre-award costs. 
Prif:.l~sr~t.~~W.!s are those incurred prior to the effective date of the Federal 
award"r.U.t@i'ly pursuant to the negotiation and in anticipation of the Federal 
award wH~"re such costs are necessary for efficient and timely performance 
of the scope of work. Such costs are allowable only to the extent that they 
would have been allowable if incurred after the date of the Federal award 
and only with the written approval of the Federal awarding agency, through 
the Contracting Officer assigned to the award. 

Questions about this FDA? Emai SI.FOA.SET0@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-Exchange5upport@hg.doe.gov Include FDA name and number in 
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Pre-award costs cannot be incurred prior to the Selection Official signing the 
Selection Statement and Analysis. Pre-award costs can only be incurred if 
such costs would be reimbursable under the agreement if incurred after 
award. 

Pre-Award expenditures are made at the Selectee's risk; EERE is not 
obligated to reimburse costs: (1) in the absence of appropriations; (2) if an 
award is not made; or (3) if an award is ma. ,.for a lesser amount than the 
Selectee anticipated. 

.. 
1. Pre-Award Costs Related to Nad .... ,;.. liQM.itonmental Policy Act (NEPA) 

Requirements ,-•~~~k'.';"Y · .;;~1t~, 
EERE's decision whether -~r'"n "ow to distribut".'! · ederal funds under this 
FOA is subject to NEPA __ ... ·• ants should care· u_~ .;,!;;onsider and should 
seek legal counsel or oti,e _· ert advice before t'fR@g any action related 
to the propose_d project thf~~'g '1~1!;-'an advers~·i~!~t.on the 
environment,.,, . it the choi2~\;- . nable alternatives1prior to EERE 
completing th' 

-1,'.~ 

EERE does not gu'a ;...:n ee or __ Js,µme an ~JJgation to reimburse costs 
_lAf.g;~f!~~-:f rime Re~!R-ient . 2°4""~:~tQ~ cdst~Iprior to receiving written 

·"'f~_ijJ:tforiz~tUtu from th~f mg''O{ffi;,-;,r.. If the applicant elects to 
"i'{;(¥fatertake'(;;,:;,. vities th; ·{,f;,,.,... ave an-~'Ho~rse effect on the environment 

or'--Ufu!t the ;,--,.s-ice of reasG!ia.ble alternatives prior to receiving such 
- ',:_:.~_~_\.~.:,,::_,_;_ •·· ... , writteb,'ii.Ht\911 .. ._,tronitt~;,~~Fontracting Officer, the applicant is doing 

.,; ii@-_at risk:df..j)ot re-ce v'ifi'ilf.ed'eral funding and such costs may not be 
i'r}L . -,;_ra¢&grii.:z:ed?iji~i~Howableftt'bj_t\share. Likewise, if a project is selected for 
f;~~\~,~~,_:;:'~ .. -.. ,." ne.g'Bti:~_tjon dt-if~rd, and the Prime Recipient elects to undertake 

'·\;';';;}.. activitl¢.~;Miat a~:!rfst authorized for Federal funding by the Contracting 
·,,~,:\tfilfi:,,.. Officer Hik\ijvance of EERE completing a NEPA review1 the Prime 

'·','..i1b,.,Recipientjl1'Jioing so at risk of not receiving Federal Funding and such 
'''V1~fqsts m_9§!~'.bt be recognized as allowable cost share. Nothing contained · 

rn\iliJiPl:(~~ward cost reimbursement regulations or any pre-award costs 
app?~~g(letter from the Contracting Officer override these NEPA 
requirements to obtain the written authorization from the Contracting 
Officer prior to taking any action that may have an adverse effect on the 
environment or limit the choice of reasonable alternatives. 

iii. Performance of Work in the United States 

1. Requirement 

Questions about this FOA? Emal SI.FOA.SETO@ee.doe.gov 
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All work performed under EERE Awards must be performed in the United 
States. This requirement does not apply to the purchase of supplies and 
equipment; however, the Prime Recipient should make every effort to 
purchase supplies and equipment within the United States. The Prime 
Recipient must flow down this requirement to its Subrecipients. 

2.. Failure to Comply 
If the Prime Recipient fails to comply wit~,,the Performance of Work in 
the United States requirement, EERE.:rpfy}8eny reimbursement for the 

,J.:!~.,:;;.;1,,-!t~:.r 

work conducted outside the UnitedtSta1es and such costs may not be 
recognized as allowable recipie.pX1~st'so~r~- The Prime Recipient is 
responsible should any wor - aer this A\~l~tq be performed outside the 

t • ;i.~~:..-;.~,;-!it, 

United States, absent a .·i regardless oflf{tb.e work is performed by 
the Prime Recipient, St!· · ients, contractot?~'.. her project partners. 

3. Waiver ~. 
There may b ;·'mited circumsfa _::·, ... , .... 
project to pe itJ;M:;?J.tion of th~l,8rk outside the United States. To 
seek a waiver oh e·P~iformance ofWbrk in the United States 
requirement, th~:'1~p,li~;~fiti;t~,t~ub~IF~~~(itten waiver request to 
EERB;~rAppendix c 1i§'.£~~the neZ~~,;'a'r.yJnforffia"tion that must be included 

,·-~?~~~~;~~:~~~~:to waive·t~:e. er:f~f-fu~~,E~~t~ork in the United States 

.,,.,.,,,,;>::,,, 

.. The"'~p'~J\,c;: 0::[!fg,~_monsr-ti~te to the satisfaction of EERE that a waiver 
.. ,.}!i~g~ld ttr:.,'.'\l,,,; the.Wotffeii~to'f{fhe FOA and is in the economic interests of 

-tH:ilM~ited"~t~!;~.s. EERE'rna.yl·require additional information before 
con'sfq_~r,ing a''Wllver request. Save the waiver request{s} in a single PDF 

' '~¾~~~~~"c:~:.~t:~~~:~~E~E~~:~~!;~a•~:~~in~: ::~:;nt 
iv. Co~~l~~:\~:~ ... n 

Recipieti'fs='are required to obtain written authorization frorn the Contracting 
Officer before incurring any major constructio.n costs. 

v. Foreign Travel 
If international travel is proposed for your project, please note that your 
organization must comply with the International Air Transportation Fair 
Competitive Practices Act of 1974 {49 USC 40118), commonly referred to as 
the "Fly America Act," and implementing regulations at 41 CFR 301-10.131 

Questlons about this FDA? Emal SI.FOA.SETO@ee.doe.gov 
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through 301-10.143. The law and regulations require air transport of people 
or property to, from, between, or within a country other than the United 
States, the cost of which is supported under this award, to be performed by 
or under a cost-sharing arrangement with a U.S. flag carrier, if service is 
available. Foreign travel costs are allowable only with the written prior 
approval of the Contracting Officer assigned to the award. 

vi. Equipment and Supplies ~~-'~~!~~~~~ 
· :.roii.!nt and products purchased 

•,i- Id be American-made. This 
To the greatest extent practicable, all e 
with funds made available under this 
requirement does not apply to used! 

Property disposition will be,..ji~j;i;;,
1
:t the end o ·;;~te_foject if the current fair 

market value of property e.,, .... ,~-els $5,000. The rules'i."f'.,. .roperty disposition 
are set forth in 2 CFR 200.31 00.316 as mended ·15 _-. '· FR 910.360. 

... ·( -~ 

y Federal funds to influence or 
gresslonal .action on any 

~;~,\.l-:, 

8~~\"gomplete and submit SF~LLL, 

viii. RisltA~sessment 
Prior to making a Federal award, the DOE is required by 31 U.S.C. 3321 and 
41 U.S;C. 2313 to review information available through any OMB-designated 
repositories of government-wide eligibility qualification or financial integrity 
information, such as SAM Exclusions and "Do Not Pay." 

Questions about this FDA? Emai SI.FOA.SETO@ee.doe.gov 
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v. 

In addition, DOE evaluates the risk(s) posed by applicants before they receive 
Federal awards. This evaluation may consider: results of the evaluation of the 
applicant's eligibility; the quality of the application; financial stabilityi quality 
of management systems and ability to meet the management standards 
prescribed in this part; history of performance; reports and findings from 
audits; and the applicant's ability to effectively Implement statutory, 
regulatory, or other requirements imposed on non-Federal entities. 

In addition to this review, DOE must com · 
government-wide suspension and deb. _ .. -' 

non-Federal entities to comply witry~_-, .. , .. 
restrict Federal awards, subaw . - .~Rd cont 

~14 

lh the guidelines on 
in 2 CFR 1801 and must require 
visions. These provisions 

are debarred, suspended or_ -,·ise exclude 
· ,.with certain parties that 
,ff~m or ineligible for 

·~::~:\~~. participation in Federal pref 

ix. Invoice Review and Approv~)Y>⇒• _ 

DOE employs a r!t(t ed appro~t~'" · · rmine the level 8 ;,s''upporting 
documentation r~: approvir\ ·.--- .. ,. ice payments. Recipients may be 

•• ..:1,:;_.,_·,. 

required to provide f the folfciwir:ig items with their requests for 
reimbursement: ' · ···\· · 

'. t,:.:~ .. ~~:::::n ,, s report 
• 1rfzym,~!is/r -~,;~sci s for all tr , equipment, supplies, contractual, and 

othefzt·- .,. " -'\~::)_?~t;: .-~- Si~ fill~ \,"~e._of to/·~~.01\Iil~.n --acquired with project funds by for-profit 
te'~(f;i,!~nts 'an,t.i;,~.ubred pi"enfs':' 

'''"'"'', • Expl~-Q.Jlj,ion of1~~?-! share for invoicing period 

~~i~~:~~~~1:~:t~di; s;;E• subreciplents 

Applicati-oQ~L -_p~-iw lnforn,ation 
·:::i:tt;· 

A. Technical Review Criteria 

i. Full Applications 
Applications will be evaluated against the merit review criteria shown below. 
All sub-criteria are of equal weight. 

Questions about this FDA? Emai SI.F0A.SETO@ee.doe.gov 
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Criterion 1: Innovation and Impact (Weight: 34%) - How innovative and 
impactful is the project, assuming the stated outcomes can be achieved as 
written? 

• Innovative -Extent to which the proposed project or solution is well 

beyond the state of the art. 

• lmpactful - Extent to which the proposed project or solution, if 

successful) impacts the core goals outlined in the FOA in Topics and 

Areas of Interest {FOA Section# ... )., F•'· nt to which the claimed 
, ~ 

impacts are feasible and Justifi~q,· 

• Differentiated - Extent of diJ _,..,,_, j~JLon with respect to existing 
commercial products, sol :·bij?,:·pr~:~i~Q;I.?, or technologies. 

• Scalable - Likelihood J · .• bposed s01JE1~'.6J)f successful, could be 
scaled to have a br. /V~ mpact or be mai'~t.~hl{=d at a sufficiently 

large scale· after proj ,,, mpletion. -, · "'1\~~f~~,, 

Criterion 2: Qu,~Ut1(and Feasibll . Project Plan (W~U~ht: 33%)-Are 
the stated goaiii;§fI: ,. ~ _reject SM .. $peclfic, Measurable; Aggressive-
(but achievable);"~:·• h'fa:,u1d Tlm~l t{{ar,.e they likely ta be accomplished 
within the scope of~{bts pf6J1i:~;@._r1d do~'i1f.~'g_proposa1 show a dear path 
for . , -"~,nd impr6~2-r,nent-,,J_:-1)i;me? "'{frt~®:1 

Measu ,.a)e - Exteh.'C., i~h th~-·ap~1 icant shows a dear 
•~~:~. ~•":I 

·. J:1ders ""'·· ing of the':' ., . ortahce of SMART verifiable milestones and 
· $~!.qnes thlt};gemonstrate clear progress, are aggressive 

. a 'i&j%:ij;~,r,~~!:. au:,f;rtitat!ve. 
__ igated - ExtMt,lto which the applicant understands and 

_ q.1ss;;itfi:?:J_project r-i~ks and challenges the proposed work will 

-'Af~];~~:,!_:.,:_~ ;:r·.n~;~~:!~:1~:l:d:::: ::::::;:; :::P:::~:::::,~:::1n::,. 
,}·; ;-:,. cust<;{fil¥r trials, data from prior work, report references, technica I 

- ,.\,:';\ ('. , ,~:t,T;"•,'"•.i'C.~i -

-~1:s%b.9c.S:~liJ:i'es established, etc.), . 
--.'..•··'.-~¾..,:,-.-• ~ 

• 'Reef.sonable assumptions - Reasonableness of the assumptions used 
t~"torm the execution strategy, (e.g., market size, customer 
participation, costs, throughput at full scale, speed of proposed scale­
up or adoptioh, and mode of fundihg). 

• Reasonable budget -The reasonableness of the overa H funding 
requested to achieve the proposed project and objectives. 

Questions about this FOA? Emai SI.FOA;SETO@ee.doe.gov 
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Criterion 3: Capability and Resources of the AppHcant/ProJect Team 
(Weight: 33%)- ls the team well qualified and positioned to successfully 
complete this project? 

• Capable -The training, capabilities, and experience of the assembled 
team to address all aspects of the proposed work with a high 
probability of success. Extent to which this team {including proposed 
Subrecipients) will be able to achieve the final results on time and to 
specification. 

• Participation - The level of parti · · 
evidenced by letter(s) of commi 
integrated into the Team Qu~L 
Technical Volume. ·. '"-"f-/ 

- by project participants as 
and how well they are 

~~,;,;,~nd Resources section of the 

• Commitment - Exte 
this project is fully · 

, ich the finai ... m. required to complete 
·--~.;::J,,;•1:&:~ 

led and committec:Ctb,the project (e.g., Are 
··-,b~.✓.-. 

there any key memb _i3t are "tgJ>e hired at,ijJ~~j;__er date") 
• Past Performance- Exte ).),. whib.f.\lthe assembl;ti;mtam has' shown 

success in2$\te,~P.,~st. DOE en - ... ~1~r..!':j~~- new entrants ~rliff'hew ideas, but 
past succe~(~~_i, .r failure . e noted. 

• Access - Ext:\itit , ... ,411?!.he tea. -_,.~~.access to facilities, equipment, 
e.ople, expert!~,,. data';'if;;;,,,. . dge, f'fftit~ny other resources required 

. ':.~~,Pl~te th~"l,,. ji . . '"1~1{) 

~-1.f~*"'• - · t · C . t ii. nt~X!@a for R~ J1es o Re,,.;,,,. wer om men s 
-.. ~ .. "'!•:;.~.~. r,;;i•=i:;.::·1 ~~*:t:i:r. 

, .. __ EERE RaJibR.t ·· '.·"' ,~d sepa'f" e criteria to evaluate Replies to Reviewer 
' . ' ;J,ilqqJpmentl?' . f.'iHJ.~$.. to . wer Comments are attached to the tl:-· -~'dili!p~:.li· --,:nirn\,~ 'as an extension of the Full AppBcatlon. 

B:'{$.;tclndards fo"filPPli~lliPn Evaluation 
-~~-~-.-o1i1!~. -,-~;~•~·lJ'- ;.--..:.ii;~::=} 

lXR]!lEations that'\t\ determined to be e lfgible will be evaluated in accordance 
witl1"ftfi,i~ FOA, by ,·s••· tandards set forth in EERE's Notice of Objective Merit 
Revie1)}ffir2i::edur Fed. Reg. 17846, March 31, 2011} and the guidance 
provided· i'nit.ru. ' : an;ment of Energy Merit Review Guide for Financial 
Assistance,'''whc is available at: 
https://energy~'g~v/management/downloads/merit-review-guide-financial­
assista nee-a nd-u nsol icited-proposa ls-current. 

C. Other Selection Factors 

i. Program Policy Factors 

Questions about this FDA? £mai SI.FOA.SETO@ee.doe.gov 
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In addition to the above criteria, the Selection Official may consider the 
following program policy factors in determining which Full Applications to 
select for award negotiations: 

• The degree to which the proposed project exhibits technological 
diversity when compared to the existing DOE project portfolio and 
other projects selected from the sub.J@ft FOA; 

• The degree to which the proposec:t'p);pJ~ct, including proposed cost 
share, optimizes the use of av9' ,::-'T'.'.,EERE funding to achieve 
programmatic objectives; . 

• The level of industry invgJ:vgment and;b_rponstrated ability to 
accelerate commerciall±ilWrn and over2Bt:i\;tkey market barriers; 

• The degree to whic,'"'"<i¥;roposed project'l~ltik4tl,Y to lead to 
increased employme .... , __ d manufacturing in tfi~Vnited States; 

• The degree to which th'~{.ti{Qpos~~f~t'bJect will a2~~rnte 
transfornJ?il9Jlpl technolog'f(al;';?; .c;;,;fnces in areas th,~f~~hdustry by 
itself is nJftffk~'""· -undertak] . use of technical and financial 
uncertainty)~'S_tt : -·~\)~:;1,,, 

• The degree tifwhjch tn· /t9ppsed ~ifj~~t, or group of projects, 
__ ,f:if~1~Jii~nt a desM{~,geogr~J1ljJ~- · .~ribufi~h (considering past awards 

,;~tt,"iif.irldfrll(,• appli9\ ,''It~ ' · -

,._ 

:~i~~w _ .. !),._ · '~*11}(? 
The evalg~flon l:fr§'£t;JS consisfs of multiple phases; each includes an initial 
eligibilityf~RLew and}~htporough technical review. Rigorous technical reviews 

.. of eligible sQITTr,issiori·§~fare conducted by reviewers that are experts in the 
' _ ~\ .. ~.·1_,:'f.·.11 

•, \t~ject_matt~fapf the FOA, Ultimately, the Selection Official considers the 
""cs>•·!:"- c<s;c,c,1 

(eco_rpmend~po:ns of the reviewers, along with other considerations such as 
~~!•?•~;le~<! , /:•i~-\~'::..';' • 

prdgt-s(m_ --Ulv'factors, in determining which applications to select. 
'.·;_- .,.---· 

"\ ,,-?-

ii. Pre"Selec:tion Interviews 
t 

As part of the evaluation and selection process, EERE may invite one or more 
applicants to participate in Pre-Selection interviews. Pre-Selection Interviews 
are distinct from and more formal than pre-selection clarifications (See 
Section V.D.ii of the FOA}. The invited applicant(s) will meet with EERE 
representatives to provide clarificatton on the contents of the Full 

Questions about this FOA? Email Sl, F0A.SETO@ee,doe.gov 

Problems with £ERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Jnclude FDA name and number in 
subject line. 

45 



u.s, osPARTMSNT o, I Energy Efficiency & 

ENERGY I Renewable Energy 

Applications and to provide EERE an opportunity to ask questions regarding 
the proposed project. The information provided by applicants to EERE 
through Pre-Selection Interviews contributes to EERE's selection decisions. 

EERE will arrange to meet with the Invited applicants in person at EERE's 
offices or a mutually agreed upon location. EERE may also arrange site visits 
at certain applicants' facilities. In the alternative, EERE may invite certain 
applicants to participate in a one-on-one co ference with EERE via webinar, 
videoconference, or conference call. ·· 

EERE will not reimburse applicants ( 
the Pre-Selection Interviews, nocvJill 
reimbursement as pre-award. ·· · JJ1 

d other expenses relating to 
be eligible for 

mation through Pre . ,~.@~tion Interviews 
.,.rf erminatiofi1@~.RE may select 

,l: ---·~ 

·•1 ~· 

iii. Pre-Se.l.(lQti9n Clarifi~a~io~- '-:~~:t, 
E~BJl1$1Iv"ilf~t\\wine thJt_·· -~ ..... ,,·.-·• . cations are necessary from one 
of:i'f.m'b(e applic'ts"1"'· •• Pre-se· •;,>rr-"'s1Elarifica ~- are distinct from and less 
forrri~i:~.b-~n pr lection int~@iews. These pre-selection clarifications will 

.. •'-"·''··~,)i_Dlely 6~[9,r,.t · · ~[R9l,l:,S of d~ulf;ring the application, and will be limited to 
'.!Wh;t&lJ[latidrl;t,.oa. · ·p'fS'~~;, · ·t~} application documentation. The pre-
sei~~tlP.11 darift" . ns ma· ' before, during or after the merit review 
evalwJii~Q;,P.ro~e .. · .Qformation provided by an applicant that is not 

'" . ..,. necessaryc:c;f.~t~ddresiiih~ pre-selection clarification question will not be 
... ,_ ,:J:rleviewed ~f'.:~q-!1sidere1tffypically, a pre-selection clarification will be carried 

-,~{§'.µ,! through ~-iJber written responses to EERE's written clarification questions 
'd'flv.l~.eo or cl{~f~rence calls with EERE representatives. 

·~ft i! 
The info~,t;t-·ation provided by applicants to EERE through pre-selection 
clarifications is incorporated in their applications and contributes to the 
merit review evaluation and EERE's selection decisions. If EERE contacts an 
applicant for pre~selection· clarification purposes, it does not signify that the 
applicant has been selected for negotiation of award or that the applicant is 
among the top ranked applications. 

Questions about this FDA? Email SI.FOA.SETO@ee,doe.gov 
Problems with £ERE Exchange? Emal/ £ERE· £ERE-Exchanqe5upport@hq.doe.gov Include FOA name and number in 

subject line. 
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EERE will not reimburse applicants for expenses relating to the pre-selection 
clarifications, nor will these costs be eligible for reimbursement as pre-award 
costs. 

iv. Recipient Integrity and Performance Matters 
DOE, prior to making a Federal award with a total amount of Federal share 
greater than the simplified acquisition threshold, is required to review and 
consider any information about the applican,t,.that is in the designated 

Ju•...::,,u• 

integrity and performance system access· .. ;,•;;, ·:-·rough SAM {currently FAPIIS) 
,to~,-

( see 41 U.S.C. 2313). 

The applicant, at its option, ma 
integrity and performances . 
any information about itse.1 · 
entered and is currently in.,t' 
accessible through SAM. 

DOE will conside ·'-'tten comme . .c..:-1QY the applicant, in addition to the 
other information i: iie.: .. ,,_ &!r~~ted int~g{i\M,,and performance system, in 
making a judgment a'B~!!t tti~:a'RpJ1qmt1s frtWigrJ!Y, business ethics, and 

v. :!?:~:::~•r F __ , _rdS'~l,;o~~~fillng the re~ew of 

· J1~. Selettj~~q~~~fuf~nm,~7t~ons •-~~i,the technical merit, the Federal 

' ,·.'.,.'._·,.'·_-:-_::,,::_•',·,,;:•:;,,::_,; __ ',_·.~--:",·.:,,_··::;:',,_'_;, .. ,1_;;~_~-;,~-;_t:. '"0~1~n.sus •0'qijlf s rec6nWfigt1f!.?tlohs, program policy fa ct ors, and the - .~ amaUffi;loJ funii~l~.v.ailable in'it(fving at selections for this FOA. 
·, .. '7:~i\~ '"{t~tt:.. t,;,,a,. 

E. A:ijtjf ipated No.ti.ce of$~election and Award Dates 
EER~~t)ticipates rW~}Jfying applicants selected for negotiation of award by March 

·r~.1-.;::r:1. .~~:::.,::.:! 

2019.a°h'.' ,qiaking ciW~rds by May 2019. 
-==-""-1 ... ~-: 

·:,_'i;:::; ~)t, - •-.~l,'" 

VI. Award AdrrilqJ_.stration Information 

A. Award Notices 

i. Ineligible Submissions 
Ineligible Letters of Intent, or Full Applications will not be further reviewed or 
considered for award. The Contracting Officer will send a notification letter 
by email to the technical and administrative points of contact designated by 

Questions about this FOA? EmaJI SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number In 

subject line. 
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the applicant in EERE Exchange. The notification letter will state the basis 
upon which the the Full Application is ineligible and not considered for 
further review. 

ii. Full Application Notifications 
EERE will notify applicants of its determination via a notification letter by 
email to the technical and administrative poJ ts of contact designated by the 
applicant in EERE Exchange. The notificaf .· :. ter will inform the applicant 
whether or not its Full Application was ·1 d for award negotiations. 
Alternatively, EERE may notify one, ·· .,,,;,.,:plicants that a final selection 
determination on particular FullAppl tiori's~1ll_be made at a later date, 
subject to the availability off '.1di~or other fact"6\r';;, ... 

iii. Successful Applicants :-..,._7f~~ih . • ,,,~,!!t- - " 
Receipt of a notification letter 's"'~f~~tin " J,Applicatio , .,:''.~,,?ward 
negotiations dO~§lUP.t,.authorize t"ff nt to commenc~l/fj'~rformance of 
the project. If an 1i:[~Wi~Jip,n is selec e ~,._.. award negotiations, it is not a 
commitment by EEWr1i3lfijg:);!,0~n award~i)pJicants do not receive an awar~ 
until award negotiatiWfi1,ar~'~':i'.itt.,,. te ancTt'8~1,{:ontracting Officer executes 
the t ;~,Ibg'!. reement;{)~t,!;:eSsi ' Prim2effB~cipient in FedConnect. 

.. · l~~t:~~~-~.~- ·· ~-~· :..~ · r;.~•· 

~ .... . - ·.,t{ ._.,.- . 1~~ 
Tti' ~\~:,,,;,~r? ne ;'ii:~"/ion proc.,,,.it II take ap_p'roximately 6? days. Applicants 
must'-d.E:lS!gnateJfiprimary an8~yj;)ackup point-of-contact in EERE Exchange 

•1-:-i~-i}!:::!",. ::l:-::::ir3i;~--=r-....... ~iJ:r-=-.?. 

,...,i.,:SE~•'.>i<,,,with who'~"' ·Rf;Iwtllici.O_t)Jmunic·-il:~ to conduct award negotiations. The 
.,._ .. }T~lt~t,r~gH~-ant iff: ..... I~,,;·;;;:~B~.Y.g,pJ#'ij{g award negotiations (i.e., provide 

r~q\1·~l~~ d~d0~Qii,~J1tationY~tH'~Jn~et the negotiation deadlines. If the 
applic]Ht;~l!s to'"dg;~9 or if award negotiations are otherwise unsuccessful, 
EERE wilfc\p;§.el th~~<.!Jd negotiations and rescind the Selection. EERE 

,,x;{~?,;{eserves thlnfght to t·~'ffiiinate award negotiations at any time for any 

~~~~ ~• 
Plea·§&°Js:fe'fff8'Section IV.H.ii of the FOA for guidance on pre-award costs. ·--~~.;~;~~:::-~-~ -

iv. Alternate Selection Determinations 
In some instances, an applicant may receive a notification that its application 
was not selected for award and EERE designated the application to be an 
alternate. As an alternate, EERE may consider the Full Application for Federal 
funding in the future. A notification letter stating the Full Application is 
designated as an alternate does not authorize the applicant to commence 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FDA name and number in 

subject line. 
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performance of the project. EERE may ultimately determine to select or not 
select the Full Application for award negotiations. 

v. Unsuccessful Applicants· 
EERE shall promptly notify in writing each. applicant whose application has 
not been selected for award or whose application cannot be funded because 
of the unavailability of appropriated funds. 

..:.tif~.::n.. 
· B. Administrative and National Policy .. , ... '.'":··mrements 

i. Registration Requirements . _:_ . 
- ,•Y - ,:.• ... 

There are several one-time act.(i;u.Th~ fore su · Jtti.ng an application in 
response.to this FOA, and iti4!1f~f'that applica~t"i!!~J!2ress these items as 
soon as possible. Some mav.ft_l[e several weeks, anl:r\j,U,~re to complete 
them could interfere with aria'·' !cant's a 'ljty to apply't@~:this FOA, or to 
meet the negotiatj,;m deadlines"'a , ...... ,rec;.,· . 'n award if t'W~f.~~_plication is 
selected. These r'"r,1-.,.,_ ents are~:,:.""' '~\? 

1. EERE Exchange · .?tt,,:;..,. 
Reg!§t~:r. and creat~i@Q acc·&ur,( 

.. -=-~~-~T:;;.~;;:l;"'•.. •~fi~:;'i! 

.l?ial5ang"ij~·energy.govt~~:. ,. __ , 
,~!~11BKaccdUifa~will thenf~i"o f - e,gister for any open EERE FOAs 
'.;,~·t.b:~tare cuft",t~tly in EEk ange. It i~·';ecommended that each 

org~fiit:ati ,;;~t,b.usiness u . • whether acting as a team or a single entity, 

_- tJ'l{it~tia~;,;i~t{·:,.,,,_,!!!~!til\{~~r.-l~~~! ~~i;;:;;;~~\~~~::~~:· :::i~cants 

. c'bri't~.!=:ted· if'o_~~.med nec~~~ary. This step is required to apply to this 

~t?"~'- Foll~~~ """'· .. 
·-,,~wt~ The E~~Elich~nge ~egistrat!on does not have a delay; however, the 

·,','iffi,~,remaming~reg1strat1on requirements below could take several weeks to 
''i't.ifo.cess-;·ia'Wti! are necessary for a potential applicant to receive an award 

u'riat~itfifif FOA. . 

2. DUNS Number 
Obtain a Dun and Bradstreet Data Universal Numbering System (DUNS) 
number {including the plus 4 extension, if applicable) at 
http://fedgov.dnb.com/webform. 

3. System for Award Management -

Questions about this FDA? Em all SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- £ER£-ExchanqeSupport@hq,doe.gov Include FOA name and number In 

subject line. 
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Register with the System for.Award Management (SAM) at 
https://www.sam.gov. Designating an Electronic Business Point of 
Contact (EBiz POC) and obtaining a special password called an MPIN are 
important steps in SAM registration. Please update your SAM registration 
annually. 

4. FedConnect 

s. 

Hcf~~er, please 
ccepted through Grants.gov. 

-;•,::.. 

6. Electronic Authon:t·~ '.'-6~'" 
Su.brn.i.S§.i.cm of an J!~ucati~n plem~ri.:t.~I information under this 

r,:'~W,,!;;-t;";.\.i,C.._.,;',:~ ••• :i:i;''t!J :__:_,:;...=-,,_ l'h~-;_-.:r 

.a'.!t!-?Hill-Wo_ygh electronfc":RYSt~ .- ,c)bcV.~helJepartment of Energy, 
-:~imtfiudingT(~§ Exchani~\tt~~,; edCo~iil~fJnet, constitutes the authorized 

--f~P:t~sentat'fv'""rs approvii~;-t? electronic signature. 

fi't41tlM:i:'.,~ ~~q ~ments 
Tti'~Iaijmlr.isfrat!y,i+.require~:ii~ for qoE grants and cooperative agreements 
are cont~ln'fd in '2;,:@f..fl Part 200 as amended by 2 CFR Part 910 . 

. -;,ti::-.. 'l{~~}~ . '"tiitt~&\, 
·C:li:!rrrJoreign NaJ,\qnal Ac'cess to DOE Sites 

·,,:~/Alk:~pplicant$Jlfipt ultimately enter into an award resulting from this FOA will 
ti:fQ.pject tg\[e following requirement concerning foreign national 
invdiv'~rng~til,O"pon DOE's request, Prime Recipients must provide 

~F.--..;i,·-:::.~t: ~ .• 

informatlpf.\"to facilitate DOE's responsibilities associated with foreign 
national access to DOE sites, information, technologies, and equipment. A 
foreign national is defined as any person who was born outside the 
jurisdiction of the United States, is a citizen of a foreign government, and has 
not been naturalized under U.S. law. If the Prime Recipient or Sub recipients, 
contractors or vendors under the award, anticipate utilizing a foreign 
national person in the performance of an award, the Prime Recipient is 
responsible for providing to the Contracting Officer specific information of 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Prob/ems with ££RE Exchange? Email £ERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number In 

subject line. 
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the foreign national(s) to satisfy compliance with all of the requirements for · 
access approval. 

iv. Subaward and Executive Reporting 
Additional administrative requirements necessary for DOE grants and 
cooperative agreements to comply ~ith the Federal Funding and 
Transparency Act of 2006 (FFATA) are contained in 2 CFR Part 170, Prime 
Recipients must register with the new FFAT~.,~ubaward Reporting System 
database and report the required data oi:i1:tS~'r:first tier Subrecipients. Prime 

•"•'-',-:'jj,P 

Recipients m~st re~ort~he exec~ti~~-~~~~~:_nsation for their own executives 
as part of their reg1strat1on profile ~J)t~\%J\i1., 

i,i1\~, ~~ti?' ' 

v. National Policy Requirenl'"'·•" -s· .,,;c1\ .. 

The National Policy Assura1i, at are incorpora~~'fas a term and condition 
of award are located at: htt'; rhNww.nsf. ov awards'1fi~;,,,, a in rtc.'s , 

vi. Environmentajf. · iew in :(J!r 
Environmental; ·:·Yti£~ (NEPA ·-,,,~i,., - · 
EERE's decision whe ,;Jt anome¥lf. to distr1~9ts~, federal funds under this FOA 
is subjE),~tJp the Natiort'~h.Environm;e,_ntal Poliey;i1\_~ (42 USC 4321, et seq.). 
NEP.£\.\!~'.(Hf~tfederal ll~,::icie t''Jig~~ en'vttbnmental values into their 
d~~ffil'a~-matil)j\erocess~~ii ,' ,.-edtWlttat,potential environmental 
imW~:~1s_ of their.rJ;;J:.oposed a't__ . For additlonal background on NEPA, 
pleas'e'l!e:e,DOE';c➔t e webslt,.;,~ t httR://nepa.energy,gov/. . ·-.. ~ ~~~r •l_~;:,J.... • 

'iiUli,NEPA- 'I agency responsibility and the ultimate 
delii[nt$.,1~emai . h the Fe 1 agency, all recipients selected for an award 
will be "ri&µJred to J)J,2t in the timely and effective completion of the NEPA 

c .• '>,. process in'l~)~rnann'~t{w.ost pertinent to their proposed project. If DOE 
· ".j~t;~5~ermines ojt,1ain ~ecords mu~t be prepa:ed to complete the NEPA review 

·pfQ,G~ss (e.g.,1QJolog1cal evaluations or environmental assessments), the costs 
t~1P1~B~re,ttJl~ecessary records may be included as part of the project 

costs:•~:~i;;ir;'' 

vii.Applicant Representat~ons and Certifications 

1, Lobbying Restrictions 
By accepting funds under this award, the Prime Recipient agrees that 
none of the funds obligated on the award shall be expended, directly or 
Indirectly) to influence Congressional action on any legislation or 
appropriation matters pending before Congress, other than to 

Questions about this FOA? Emal/ SI.FOA.SETO@ee,doe.go~ 
Problems with EERE Exchange? Email EERE- EERE-ExchangeSueport@hq.doe.gov Include FOA name and number in 

subject line. 
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communicate to Members of Congress as described in 18 U.S.C. §1913. 
This restriction is in addition to those prescribed elsewhere in statute and 
regulation. 

2. Corporate Felony Conviction and Federal Tax Liability Representations 
In submitting an application in response to this FOA, the applicant 
represents that: 

a. It is not a corporation that has.bm?!),convicted of a felony criminal 
violation under any Federal .. ,,,/j,,-"thin the preceding 24 months, 

and 
b. It is not a corporatio11,t ,; s V/Qgpaid Federal tax liability that 

-~'· '"'=-:C:.',:;;.~ ... 

has been assessed," '.····,&vhich_all judle[~jJ.:,and administrative 
-= --~►- ~.-:1,;~'1i 

remedies have IJ"' . xhausted or have-11,ijHi~d, and that is not 
being paid in a ti ··'·'""' manner pursuant to,jJ:r,ii!,Weement with the 
authority responsi'tillt r colleG ,. g the tax 111\~JiJy. 

•-,. ,, '!c>i~~# 

e following definftions apply: 

A Corporation i~·e1.g~g_e :· ··, ly that filed articles of incorporation 
in .ag,y;ofJhe 50 stat~\, the' "'. ', f Col . 'bJ~, or the various territories 

,•!i\:f:,~~-:-R::•t:~:;h. '~:..:!.~:..:\ • 1-J.:d~:-::,-;I: 

[ · ·.heFl:t;•· .. , 9 States Ib~g!, n~~{g,, __ ~;,~,~~ratfons]. It includes both for~ 
,·. __ , fit and· ' -profit o"r"g: '••···~1:ions. ""tty 

~-:;i~~'~-

c;'~i.~ ~,,~?"" 
~•f--,' •• 

lity Agreements Representations 
rsponse to this FOA the applicant 

·-.~;,;i" 

--\~,i~~-f.;,..:t,. 'k.~1}i,~oe·s· -~\l,nd will not require its employees or contractors to 
•;;h interri~l]hondisclosure or confidentiality agreements or ·:·ft•· ·;~~~ .~,t 

,_,, ·)-. stat.iments prohibiting or otherwise restricting its employees or 
··~.,.l.~t...\.. :=i:~~--:t 

'·'.;~~:;.:,. c9.fil~ctors from lawfully reporting waste, fraud, or abuse to a 
··::-:;i1~l\}~c1,:,~~:·~~fgnated investigative or law enforcement representative of a 

··;,,~f}F:deral department or agency authorized to receive such 

information. 

b. It does not and will not use any Federal funds to implement or 

enforce any nondisclosure and/or confidentiality policy, form, or 

agreement it uses unless it contains the following provisions: 

Questions about this FDA? Email SI. FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- EERE-ExchanqeSupport@hq.dae.gov Include FDA name and number In 

subject line. 
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(1) "These provisions are consistent with and do not 
supersede, conflict with, or otherwise alter the employee 
obligations, rights, or liabilities created by existing statute 
or Executive order relating to {1) classified information, (2) 
communications ·to Congress, (3) the reporting to an 
Inspector General of a violation of any law, rule, or 
regulation, or mismanagement, a gross waste of funds, an 

=~~-:. 

abuse of authority, or .. -'""°T~-tantial and specific danger to 
public health or saj, ) any other whistle blower 

Notwit ,,l;;9 __ ng the pro __ 10n listed in paragraph (a), a 
ondisclos'.iJ:tf:1 or confidentiality pollcy form or agreement 

Ji~tie to bJil''x~cuted by a person connected with the 
--~'h1:lqc. · ~'1iltelligence or intelligence-related activity, 
other th'a · '.;hlployee or officer of the United States 

. G;overnment,-may contain provisions appropriate to the 
Jj'{~i,½_ular activity for which such document is to be used. 
Su~hiorm or agreement shall, at a minimum, require that 
the person will not disclose any classified information 
received in the course of such activity unless specifically 
authorized to do so by the United States Government. 
Such nondisclosure or confidentiality forms shall also 
make it clear that they do not bar disclosures to Congress, 
or to an authorized official of an executive agency or the 
Department of Justice, that are essential to reporting a 
substantial violation of law. 

viii. Statement of Federal Stewardship 

Questions about this FDA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 
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EERE will exercise normal Federal stewardship in overseeing the project 
activities ·performed under EERE Awards. Stewardship Activities include, but 
are not limited to, conducting site visits; reviewing performance and financial 
reports, providing assistance and/or temporary intervention in usual 
circumstances to correct deficiencies that develop during the project; 
assuring compliance with terms and conditions; and reviewing technical 
performance after project completion to ensure that the project ~bjecti_ves 
have been accomplished. 

ix. Statement of Substantial lnvq " 

EERE has substantial involve .. ,,,:i~h :ark pe~fcti~~.Q under Awards made as 
a result of this FOA. EERE d_ .• : · t limit its involviB\\mt to the administrative 
requirements of the Awa~ci> ii.t!Ead, EERE has substJR:{~linvolvement in the 
direction and redirection of th~'i:\l~Rni ·,'\;, cts of the"'li'll~~t as a whole. 
Substantial involve ent includes;'6!J,. __ · -: imited to, the'f&.Upwing: 

;· • ·{t.:l ---· 

1. 

\tJ~J~,:~~:~ ·ntion Includes the interruption 
tor performance of project activities. 

··i},l?·\._: -
·er 

'•_,,p )~h. •, 

.Ji.~RE rrr _. L fi{:l!~cpntltlJje funding the Project based on the 
·◊qtgpm~''b .RE's evaHlttiP.n.~f the Project at that the Go/No Go 
d~;Eti'.\~~11~ oi n . lt ·,;,,· 

~l~~itS;;;,,4. EERE ~jjJ\,- ates ir'i- ,, ajar project decision-making processes. 

~~~lil_ l . 

x. SuljJ~~t lny~Jjtion Utilization Reporting 
In 0Pd1~b-:tQfKi;ffaire that Prime Recipients and Subrecipients holding title to 
subje~{rni&litions are taking the appropriate steps to commercialize subject 
inventions, EERE may require that each Prime Recipient holding title to a 
subject invention submit annual reports for 10 years from the date the 
subject invention was disclosed to EERE on the utilization of the subject 
invention and efforts made by Prime Recipient or their licensees or assignees 
to stimulate such utilization. The reports must include informati~n regarding 
the status of development, date of first commercial sale or use, gross 

Questions about this FDA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSuppart@hq.dae.qav Include FDA name and number in 
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royalties received by the Prime Recipient, and such other data and 
information as EERE may specify. 

xi. Intellectual Property Provisions 
The standard DOE financial assistance intellectual property provisions 
applicable to the various types of recipients are located at 
http://wwwl.eere.energy.gov/financing/resources.htmlhttps://www.energy. 
ov c standard-intellectual- ert -i - rovisions-financial-assistance-

awards. 

xii.Reporting 

xiii. Go/No-Go .!le i w 
Each project sele2 · · _g[ this Fol· J!!;te subject to a periodic project 
evaluation referre 'ti:t. ~zij~·- a-Go RJ~:'" .. , Federal funding beyond the 
Go/No Go decision p6m'.t(co· .::~\tJ n fun· i ,. ·},_is contingent on (1) the 
avai , ... iltvll?,M.~nds ap~'±(~p_riate .,.,,.,,,. ·,,, res~i&t!the purpose of this 
PL. ·,,··anaftit1;:-.availabif"'"""• y_pget authority; (2} meeting the 
o6ji:t;Jres, millf~- nes, deli ,,__ s, and de ffion point criteria of recipient's 
approv~-i:l~proj d obtaini , __ .,,,, proval from EERE to continue work on the 

.. ,,,;'[';;'.~iT~P.n;>jecti ... lrif · --s"_~mJttal '!'~"'" uired reports in accordance with the 

.4 ·j\{iJ~iJ~~~,c:if:§tj~ij~i:~. '· , . ,,o±f~~t Qb]~il1\l{i;, ·. 
As a res'iiiiE.qf the~p7No Go Review, DOE may, at its discretion, authorize the 

m;fi:".;!-;'. •:::..,_~~~--~~ • 

. -.·,.· .. , following a¢.t' ns: (1-)1'.@eei;itinue to fund the project, contingent upon the 
-';-;;1~a,_vailability 6' · nds appropriated by Congress for the purpose of this 

9~Rt,pgram an ·:'--_J:: availability of future-year budget authority; (2) recommend 
r~aYt~.f,-~ion cf~Work under the project; (3) place a hold on federal funding for 
the p'rqj~g; _ "riding further supporting data or funding; or (4) discontinue 
fundint{tbt·project because of insufficient progress, change in strategic 
direction, or lack affunding. 

The Go/No-Go decision is distinct from a non-compliance determination. In 
the event a recipient fails to comply with the requirements of an award, EERE 
may take appropriate action, including but not limited to, redirecting, 
suspending or terminating the award. 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.qov Include FOA name and number In 
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xiv. Conference Spending 
The recipient shall not expend any funds on a conference not directly and 
programmatically related to the purpose for which the grant or cooperative 
agreement was awarded that would defray the cost to the United States 
Government of a conference held by any Executive branch department, 
agency, board, commission, or office for which the cost to the United States 
Government would otherwise exceed $20,000, th~reby circumventing the 
required notification by the head of any sue Executive Branch department, 
agency, board, commission, or office to tt!e.J pector General (or senior 
ethics official for any entity without a , .,·i:.,,;;%ctor General), of the date, 

location, and number of employee · .@g_such conference. 

~;;~~};:~--
xv. UCC Financing Statement., . .,. 

Per 2 CFR 910.360 {Real Prq;!Jlv and Equipment) w .~m,_a piece of 
equipment is purchased by i~t~,r.!'-profit rec!gient or suWr,l~ipient with Federal 
Funds, and when the Federal sti~]~';Pf tl1~Jf.!fiancial assista~J'!,t1greement is 

.......... '·~~~,.~,. ~.-:,;n·~~..;,=:.:-..r- ~~. •~;ti:•, 

more than $1,00. .... the recipien"_, .. ,,,,,.,,. .... recipient must: ,,,11 

Properl_y ~ecord: an .~;•m~, .'}~\~)?~e D:pJ;;itt~t's ability to prop~rly rec~rd if 
the rec1p1ent fails to cicf§P, uce(f cing sfat~rnent{s) for all equipment m 
exc~1~f9'.{),$:$lQ,QO purch';t~:g wi · · - "., J,mcit~t'[;_hese financing statement(s) 

rrifi~}i~l'a-ppr&i~f i_n writi~!: ·c n -~~~1-!!g off!cer prior to t_he recording, 
antl~tt)~y shall pf~v1de not1c the Rec1p1ent's title to all equipment (not 
real ~tct~.e.rty) pf!rlb.ased wit '-~· eral funds under the financial assistance 

"'8~~~!~-~~~ ::~::~:~'1~:;~~,~~~:~::!!:~~ 
i(tft{t The'U~l~J:f,jmrncfqli!atemenf{!)1must be filed before the Contracting Officer 

·;,i'i]tt,,h,, may reimp,µrse tfi~l~~ipient for the Federal share of the equipment unless 
·,,~{~;li~,,,. otherwise''pJQvided ·f5~tf'!n the relevant financial assistance agreement. The 

-:;{f,11tr,~cipient sh·tulurther riiake any amendments to the financing statements or 
·-i§~:~pjtional re~§Kdings, including appropriate continuation statements, as 

n~'cti) ary qJ , he contracting officer may direct. '\, ·, .. ,,~~f-' 
VII. Questions/ Agency Contacts 

Upon the issuance of a FOA, EERE personnel are prohibited from communicating (in 
writing or otherwise) with applicants regarding the FOA except through the established 
question and answer process as described below. Specifically, questions regarding the 
content of this FOA must be submitted to: SI.FOA.SETO@ee.doe.gov, Questions must 
be submitted not later than 3 business days prior to the application due date and time. 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.qov Include FDA name and number in 

subject line. 
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All questions and answers related to this FOA will be posted on EERE Exchange at: 
https://eere-exchange.energy.gov. Please note that you must first select this specific 
FOA Number in order to view the questions a~d answers specific to this FOA. EERE will 
attempt to respond to a question within 3 business days, unless a similar question and 
answer has already been posted on the website. 

Questions related to the registration process and use of the EERE Exchange website 
should be submitted to: EERE-ExchangeSupport@hq.doe.gov. 

-:.rif&l'=::. 

VIII. Other Information 

A. FOA Modifications - ~t~~.,. 
Amendments to this FOA will be1' _,__ .. _"_ed on the EERE Exchffii~,:website and the 
Grants.gov system. However, you··;;mn;- . ly rec.:;_lv.e .. an email Wij\p,_an amendment 
or a FOA. is posted on t~ se sites if y~U:'l\~gl. . . . email ryotifi~~'tla!J,S for this FOA 
in Grants.gov. EERE re -- ·-__ ft.rids that yofrt ·er as soon after th'@'.re1ease of the 
FOA as possible to ensurejy~Giteq_~ive tim~i" . "·" · e of any amendments or other 

FOAs. .,,i-~/r:.'i .. "<,. --~;,~~,,t(~,~,,\lii:~·'""- "''\(. '".. -,. 
B. Govern _ :·entJRr-ht to Re'"e.c -or.~Nif"'btiate- --·'"''Jlf,,. ij-.,,,. J,'fi'i!;)-. ~I3,· g,;,~tt:'-i'.=ii, 

EERE re~iiffites the ri"" without0'.·"· ication, to0feJect any or all appllcations 
received i'tli!~wonse t9J his FOA a' select any application, in whole or in part, 

¾~ 0!:;:~\;;:iaw \ 
·,,tl1f&Jhe Contracting7p_fficer1i'l1t::b.e only individual who can make awards or commit the 

1:..e!.,,.,;,?~. ·r;.:~j~::::-.::1;, --~~!~~:;:~ 

_ ''!!_§_p.yernment to 'tl:t~a..experfdi.ly..{:e of public funds. A commitment by anyone other 
tt,'~~-~.be Contractr8itoffice~;'1~ither express or implied, is invalid. 

·~_.t~1\};~ :I~ 
D. Treatnfe5.,l:i:Pf.iiSti'plication Information 

•,:••~':-"••~• ''-i;•, •••:}.fur'>" 

In general, 'EE_ft;i\Will only use data and other information contained in applications 
for evaluation'pGrposes, unless such information is generally available to the 
public or is already the property of the Government. 

Applicants should not include trade secrets or commercial or financial information 
that is privileged or confidential in their application unless such information is 
necessary to convey an understanding of the proposed project or to comply with a _ 
requirement in the FOA. 

Questions about this FDA? Email Sl.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchangeSupport@hq.doe.gov Include FOA name and number in 
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The use of protective markings such as "Do Not Publicly Release- Trade Secret" or 
"Do Not Publicly Release-Confidential Business Information" is encouraged. 
However1 applicants should be aware that the use of protective markings is not 

. dispositive as to whether information will•be publicly released pursuant to the 
Freedom of Information Act, 5 U.S.C. §552, et. seq., as amended by the OPEN 
Government Act of 2007, Pub. L. No. 110-175. (See Section I of this document, 
"Notice of Potential Disclosure Under the Freedom of Information Act (FOIA}" for 
additional information regarding the public releas~. of information under the 
Freedom of Information Act. 

Applicants are encouraged to employ prot rkings in the following manner: 
' 

The cover sheet of the application 111ill'~:tib~ markec.t~f. · lows and identify the 
specific pages containing trades. _;;;::;.~~r commercial·. - "~mcial information that 
is privileged or confidential: t ' 

Notice of Restriction"'9,9,,J?isclosure ;'ii-a,,w · ata: . .,,,.,,-
Pages [list applicable,'='·".,_,_ f this docu· _ ay contain trade-,i~crets 
or commercial or fina ./;ft;m.ation tha -... ivileged or confidential, 
and is exempt from pubh:;~,,~_sc@llft~~uch in"1\ .. ,t,c.S'!ltion shall be used or 
disclosed.J?JllY4.9! evaluatlbp) urpos~iii.it:in acco'rcl.ivce with a financial 

• ,;.:~<_-::::r-,~•,. ···~s.,iitl.u.b.mittJl~nd the ass1st~s;Jot:' d'l~~~reemen 
Govef)'i'.fi;\~nt. The··· ''. e or ciis'El~'.se any information that 
is not a'pj~Rriatel ise restricted, regardless of source . 

.. J~tJd of Nati'(}~' 
. - .... Ji}~\!--. :-... !_"c~ .. c"¥"r~. ·, -

t(. ,- The herr .,?t~p,d foo ~,~Rf every':-:~~itthat contains trade secrets or commercial or 
''\~~;,-.. financial info'J:roation"'tn~J::,(s privilege'a must be marked as follows: "May contain 

•i=;:;:_i. .. ,.,. -=-r·,;_~• ::,,11, • ;-'-t"1-" ...... "l-, 

"'>i~\Tit_r:_ade secrets of::c9..mmercl~ltqr financial information that is privileged or . 
·'-fIS1J:. "dential anci"flrnPt t~Jitf.lpublic disclosure." · 

'::~~{. 'f""'i~';'-~~ 

In ad' 1ti,~'t!~ each !_,·ts'"' r paragraph containing trade secrets or commercial or 
-financialii'Mhrrr;i.qff9Jhhat is privileged or confidential must be enclosed in 
brackets. ···,,i-j,~i;liii'' · . 

E. Evaluation and Administration by Non-Federal Personnel 
In conducting the merit review evaluation, the Go/No-Go Review and Peer Review, 
the Government may seek the advice of qualified non Federal personnel as 
reviewers. The Government may also use non-Federal personnel to conduct 
routine, nondiscretionary administrative activities. The applicant, by submitting its 
application, consents to thE:' use of non-Federal reviewers/administrators. Non-

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 

subject line. 
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Federal reviewers must sign conflict of interest and non-disclosure agreements 
prior to reviewing an application. Non-Federal personnel conducting 
administrative activities must sign a non-disclosure agreement. 

F. Notice Regarding Eligible/Ineligible Activities 
Eligible activities under this FOA include those which describe and promote the 
understanding of scientific and technical aspects of specific energy technologies, 
but not those which encourage or support politic~ ~ctivities such as the collection 
and dissemination of information related to p ji1, planned or pending 
legislation. 

., ... :~::~~~ ... 

G. Notice of Right to Conduct "ttl\J,,1 · ew of\lf;Jni'ncial Capability 
EERE reserves the right to conducti-'''-"-'"i'iclependent thlt1J~arty review of financial 
capability for applicants that aret ed for negotiatior{''fff\~y~,ard (including 
personal credit information of prin ·,, l(s) of a . pll busine-ifS11fl _ ere is insufficient 
information to determi~~ financial ca'· .,i•,,. • . .- organizatici'n 

H. Notice of Potential i ' 

Act (FOIA) 
Under th~ ... Er~im~.m_of lnforin:.i:1;J,on A 5 u·;, ·-.• ; 552, et. seq., as amended 

--=={~~5:;;::,ri~~~?~1i!:.:h-~~.s,:.,."" ·r.J!?;:...i.:. - :,,!~· 

by the QRgJ~J'Gov~rnm.ent Act of;;g.0 _ 0:.175, any information 
recelve'fntiw,rn the A~].ll.fant is cailLw ;ed to be' at-r''agencv record, and as such, 
subject to''"p9}?,ij~ rel~,~I~ under FO'i{~\The purpose of the FOIA is to afford the 
p_g_gJ..j~,the rigH'\:t~o. .. .re.[U~.t:@JJg_receiv''''·" ency records unless those agency records 
f~;p.~fr5}~!£Bt~.d f~!It\i!~r~1~~u1-t~h:irl O '•>' or more of the nine FOIA exemptions. 

rL Decisionsitq')flj§cloiiI{Q[>/i.'{1/'ithholcPiHfg'rmation received from the Applicant are 
"•, .. ,_ ')ii,~ased upontH!)~ppliclbllJJy of one or more of the nine FOIA exemptions, not on 

''"{ih~. existence o!r{'{tgriexist~·ijjt,pf protective markings or designations. Only the 
1:iger,ic;y's designat';,.,i,-· DIA Officer may determine if information received from the 
Appnc.a,·1;1.t may be': ...... , held pursuant to one of the nine FOIA exemptions. All FOIA 
reque~"f~i~f:;;ive _;''lcja~·; OE are processed in accordance with 10 C.F.R. Part 1004. 

I. Require~:!\,- ,:•for Full and Complete Disclosure 
Applicants are required to make a full and complete disclosure of all information 
requested. Any failure to make a full and complete disclosure of the requested 
information may result in: 

• The termination of award negotiations; 
• The modification, suspension, and/or termination of a funding agreement; 

Questions about this FDA? Email SI.FOA.SET0@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 

subject line. 

59 

' f 

I 
I 
J 

I 
l 
I 
I 

I 
I 
! 
I 

i 

I 
I 
1 
.! 

I 



U.S. PEPARTM&NT OF 

ENERGY 
Energy Efficiency & 
Renewable Energy 

• The initiation of debarment proceedings, debarment, and/or a declaration of 
ineligibility for receipt of Federal contracts, subcontracts, and financial 
assistance and benefits; and 

• Civil and/or criminal.penalties. 

J. Retention of Submissions 
EERE expects to retain copies of all Full Applications, Replies to Reviewer 
Comments, and other submissions. No submissior,is __ will be returned. By applying 
to EERE for funding, appHcants consent to EE~. ''tention of their submissions. 

K. Title to Subject Inventions 
Ownership of subject inventions .ts;' 
below . 

• 

• 

•iil~fl~J~~g;1l~~ued·· 1~(~- ·wa :;,- • ___ _ 
}:ciomesHela.rge buslo,l:;,:;es may- "-'-: ·. le to their subject inventions similar to the 

.. , ,,,L;,,_ right provtc:i"~ijltg th~jiatt.tu~stic sma'II ·usinesses, educational institutions, and 
·•.:_;~It1:ri,pnprofits by"i!~~},!n ord?"'"'· _avail itself of the class waiver, a domestic large 

'l1lslt1ess must atff.]1:,that a: ,': roducts embodying or produced through the use of 
a ~tl.l~ft inventi□-ril'ff~st created or reduced to practice under this program will be 

.•• "'"··•· •o,,s;;;J 

subst'a!i1tl~Uv man~:fi.~tured in the United States, unless DOE agrees that the 
commitrWe:'.'. ◊RP.sed in the U.S. Manufacturing Plan are sufficient. 

·1~ Jf;fj: 

• Advance ·hd Identified Waivers: Applicants may request a patent waiver 
that will cover subject inventions that may be invented under the award, in 
advance of or within 30 days after the effective date of the award. Even if an 
advance waiver is not requested or the request is denied, the recipient will 
have a continuing right under the awar~ to r.equest a waiver for identified 
inventions, i.e., individual subject inventions that are disclosed to EERE 
within the timeframes set forth in the award's intellectual property terms 

Questions about this FDA? Email SI.F0A.SET0@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 

subject line. · 
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and conditions. Any patent waiver that· may be granted is subject to certain 
terms and conditions in 10 CFR 784, 

• Determination of Exceptional Circumstances (DEC): Each applicant is required 
to submit a U.S. Manufacturing Plan as part of its application. If selected, the 
U.S. Manufacturing Plan shall be incorporated into the award terms and 
conditions for domestic small businesses and nonprofit organizations. DOE 
has determined that exceptional circumstan!;_es exist that warrants the 
modification of the standard patent right .m,,se for small businesses and 
non-profit awardees under Bayh-Dole.. ent necessary to implement 
and enforce the U.S, Manufacturing5,,fr,,-=. ··;'.;:rhexample, the commitments 
and enforcement of a U.S. Mant1.{9.ctQrlng Piafi'{Q1ay be tied to subject 
inventions. Any Bayh-Dole en,J,jtJ[t~omestic sn{t'1)1~~H:iness or nonprofit 
organization) affected by t_l;lisIQE't has the right td:a:r;\'p,~al it. 

,~ - ' ·:,,ii~i? 
L. Government Rights in Subj O Jlnventlpns ·. "·,0 • 

Where Prime Recipientsfan.d Subrecipi~fltlr:~t1fttitle to subject inV.\ntions, the 
:i~1t~-t~;1~~•:_ <~'.·:·.\s~~ .. - ·· 

U.S, Government retairf''". · · ain. rights. '"f!f'''· 
:~:::co.. ·.'_ 

i. Government Use Li:t'ense ,:· 
~~.,.- - r.~.:-~ . - · . .,. 

The Uf :·: '''~ t:nment retains a . __ Qli:t~i).le, rib __ ansferable, irrevocable, 
. p~J£tt~1iicens~~9 practic'~£gr).h::.b,- ~t~iblshfpr ;r on behalf of the United 
st'~r~tqny subj~~dnventio~~lffr:dughout thet:~orld, This license extends to 
cont~~~f'o(s · 81J rk on bJW't of the Government. 

-'.''-~'1.. 

.?1/i-\;,,,., ,~~?~~-; · ·00aI;:,j\.. ., . 
. ·•iVlanch~I n Rights ··\:''l-if,1i,·, · .. 

Th;1J~ls~pv~r~i:e,nt retai~~'.ffi1f rch-in rights with respect to all subject 
inventio?t~:~Throln:m~~arch-in rights," the Government may require a Prime 

'L Recipient d"~£~~bredpient who has elected to retain title to a subject 
\i]tjrwention (o~"''~eir assignees or exclusive licensees), to grant a license for use 

··::itltb.e inven~:.,: to a third party. In addition, the Government may grant 
li2gn}e~ for4J$:g:1of the subject invention when a Prime Recipient, 
SubrEi2ipJf.utl6r their assignees and exclusive licensees refuse to do so. 

'\~~;/ 

DOE may exercise Its march"in rights only if it determines that such action is 
necessary under any of the four following conditions: 

• The owner or licensee has not taken or is not expected to tak.e 
effective steps to achieve practical application of the invention within 
a reasonable timei 

Questions about this FOA? Emaf/ SI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- EERE-Exchanqe5upport@hq.doe.gov Include FDA name and number in 
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• The owner or licensee has not taken action to alleviate health or 
safety needs in a reasonably satisfied manner; 

• The owner has not met public use requirements specified by Federal 
statutes in a reasonably satisfied manner; or 

• The U.S. Manufacturing requirement has not been met. 

Any determ.ination that march-in rights are warranted must follow a fact­
finding process in which the recipient has cer.tain rights to present evidence 
and witnesses, confront witnesses and ap gl1with counsel and appeal any 
adverse decision. To date, DOE has n rcised its march-in rights to any 
subject inventions. 

M. Rights in Technical Da(,.,,"' '- ___ · 
Data rights differ based on wheth-~;r(ij?ta is first_.e,r,_oduced u .,:·. ~n award or 
instead was developed at private exp'e""·· ,,. 'Ithe award. ,, ·· 

·:;;;~j~) 

"Limited Rights Data": · §.overnme . not normally require delivery of 
confidential or trade seer~ \J·• ical da _ -:~}!eloped solely at private 
expense prior to issuance O -l~Q awa (;_ept as~'~l~,ssary to monitor technical 
progress 2JJpJf~l!H2!e the p&:~"1 ti -, · ftd tetfitologies to reach specific 
tech n icaF~---·"1:fcostmetrics. 

-~::;1:;2,"~\ 

Govern~en'{}Jghts i lt~ hnical Da ____ ;__,,_ educed Under Awards: The U.S . 
.. ,,,,_§~v,e.r,nrnent '~iim · :)n:s,,,u,r,li~if,~tJights in technical data produced under 
.. -iG'&iltn''m,~,tel! fin~h!frnl assist~'~fl~r_rtHfincluding the right to distribute to the 

public. Hdv{~x~r, pu'riQ~rt to specla'ifstatutory authority, certain categories of 
•• ,.- 0data genera-f~((~ynderl~i{~l;,.awards may be protected from public disclosure for up 
"'?.ijt)fjve years aftt}1t.he dat~1'..!·g~nerated ("Protected Data"). For awards permitting 

P"t"Bi~-~ted Data, tH;~mrotectJif data must be marked as set forth in the awards 
inteTils)u?I properft1erms and conditions and a listing of unlimited rights data 
(i.e., nd½'frtrgtect;,,~Ja1ita) must be inserted into the data clause in the award. In 
addition, -ih~e'mtfqn.'?Hisclosures may be protected from public disclosure for a 
reasonable tim~'-fo order to allow for filing a patent application. 

N. Copyright 
The Prime Recipient and Subrecipients may assert copyright in copyrightable 
works, such as software, first produced under the award without EERE approval. 
When copyright is asserted, the Government retains a paid-up nonexclusive, 
irrevocable worldwide llcense to reproduce, prepare derivative works, distribute 

Questions about this FOA? Email Sl.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-£xchanqe5upport@hq.doe.gov Include FDA name and number in 

subject line. 
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copies to the public, and to perform publicly and display publicly the copyrighted 
work. This license extends to contractors and others doing work on behalf of the 
Government. 

0. Personally Identifiable Information (PII) 
All information provided by the Applicant must to the greatest extent possible 
exclude Personally Identifiable Information (PII). The term "personally identifiable 
information" refers to information which can be IJ§,~d to distinguish or trace an 
individual's identity, such as their name, social- .:;;;::·,~ty number, biometric records, 
etc. alone, or when combined with other pe :·,·· -.. or identifying inform·ation which 
is linked or linkable to a specific individu9J;~S:IJ;tffcf$~qate and place of birth, 

,_ .. ~-·-ti;· .. .,..._.,._ ..... h. 

mother's maiden name, etc. {See Of\11 emordliii(_ -07-16 dated May 22, 2007, 
found at: ·, 

By way of example, Appt -
contain PII such as per~_;, 
and/or SSNs. In short, ift1 

. in the application. 

P. Annuaufd~~1~N:'.:.· nt A~·,/~- ;,_ 

'"' es to ensure thattthey do not 
II numbers, personal emails 

he application, it should not be 

If a for-j3'r'qfJ.t~ntity rime Recl.i;u,~nt and has expended $750,000 or more of 
DOE awardslqwrJng ., ... ,.-.ntity's fisc~fiy@ar, an annual Compliance Audit performed 

,,;('lii{~~r~JJl~pe~~:!';fit~i~•Il1tfltf~JJ uir~~Wif>r additional information, please refer to 
/:'· _:•t,F;'R(;§;/-9,J.D.S0Pa Subpart- ~:17 

,{11::: . "~l;~~f;~. . _, · ,,._ . 
... ,~~;;~~t;lf an education~ttnstit i[th .. non-profit organization, or state/local government Is 

·--;,;(J?,t;!me Reciple-~lfk Subr~~Jeient and has expended $750,000 or more of Federal . 
.............. ~ ,.,,, .. ,= .cy 

avi~lg~_ during them,g,n-Federal entity's fiscal year, then a Single or Program-
•.:!~;.-o;;:J..;~. ·•t ~:-:-,j:t•i 

Speciflg{J,\J:ldit is reggifed. For additional information, please refer to 2 C.F.R. § 

200.SOl'trft~:\ '1''
1?F, 

Applicants an·crrsub-recipients (if applicable) should propose sufficient costs in the 
project budget to cover the costs associated with the audit. EERE will share in the 
cost of the audit at its applicable cost share ratio. 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hg.doe.gov Include FDA name and number In 

subject Jlne. 
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Appendix A- Cost Share Information 

Cost Sharing or Cost Matching 

The terms "cost sharing1' and "cost matchlng1' are often used synonymously. Even the DOE 
Financial Assistance Regulations, 2 CFR 200.306, use both of the terms in the titles specific to 
regulations applicable to cost sharing. EERE almost always uses the term "cost sharing," as it 
conveys the concept that non-federal share is calculated as a p,¢.r,~entage of the Total Project 
Cost. An exception is the State Energy Program Regulation,,. -"';'''.~FR 420.12, State Matching . 
Contribution. Here "cost matching" for the non-federal_; calculated as a percentage of 
the Federal funds only, rather than the Total Project Q~_~,,,­

How Cost Sharing Is Calculated 

-ii'.'•,"1:t;-· 

As stated above, cost sharing is calculated as ,i'" ( ,entage of the Total P -~'~12.t Cost. FFRDC 
costs must be included In Total Project Costs. F~iWt)ng is . .;J~~" ample of h.b11tg. calculate cost 

-=~.~~;-;:~·1,•!. -❖.;:,:;;_~~!'~:i. 

sharing amounts for a project with._ ,000 in fedef.!j' . with a minimum?20% non-
federal cost sharing requirement: ·,_, -

• tal Project Cost 

.~ )'' ··-. \ . _.' i·. '·--· _!1 

• Formula: Tot1in!1?J-~ct ~os 4i) minus F',~ffal share {$f~Non-federal share($) 
Example: $1,250,0P,0;. · ,, , .Q_00,000 =t ··· 50,000 

• ~~~~~i! i'.zs;f ~i~o•,t'oject Cost($) = Non-federal share (%) 

What Qualifi~l:FPr Cost Sharifig\, ·-~¥~ii 
'~irfi:i~., ·"~?~ 

While it is not posstij!,~,.to explatt.f~hat specifically qualifies for cost sharing in one or even a 
couple of sentences/;i~l~re~~JJJj;~ cost is allowable under the cost principles applicable to the 
organization incurring the}i;;Q~t¥:fnd is eligible for reimbursement under an EERE grant or 

• ··•tp,~.--~t-i:-

cooperative agreement, th€1i"'it is allowable as cost share. Conversely, if the cost is not 
allowable under the cost principles and not eligible for reimbursement, then it is not allowable 
as cost share. In addition, costs may not be counted as cost share if they are paid by the Federal 
Government under another award unless authorized by Federal statute to be used for cost 
sharing. 

Questions about this FOA? Emal/ SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE· fERE-ExchanqeSupport@hq.doe.gov Include FOA name and number Jn 

subject line. 
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The rules associated with what is allowable as cost share are specific to the type of organization 
that is receiving funds under the grant or cooperative agreement, though are generally the 
same for all types of entities. The specific rules applicable to: 

• FAR Part 31 for For-Profit entities, (48 cF·R Part 31); and 

• 2 CFR Part 200 Subpart E - Cost Principles for all other non-federal entities. 

In addition to the regulations referenced above, other factors roav also come into play such as 
timing of donations and length of the project period. For exa. ·''*7 '·, the value of ten years of 
donated maintenance on a project that has a project perJ~~'ss••= e years would not be fully 
allowable as cost share. Only the value for the five yec::i_r~~)"c1:SJ\"!ted maintenance that 

·-·--~--,'i,- -.1.~ , ••• ~ 

corresponds to the project period is allowable and may.lffe colfn''"'.d as cost share. 
:i •. 

Additionally, EERE generally does not allow p_ ••· 
reimbursement when these costs precede th'~- _ · g of the appropriadojf .. ~,ill that funds the 
award. In the case of a competitive award, EERE ri~rally qg_g$_:,not allow p~~- .ward costs prior 

•.~-:-,·>!;,-:,. ..:.:-t.-;--,:-:.~:l~~v --

to the signing of the Selection State 11t by the EER :' ' l~J:'i~l.orr Official. ,_. ··; _ _'.c 
- ... • 

General Cost Sharing Rules on a DOE . 

1. Cash Cost Shar~,,-;;;1t;;Oc~t?,.9;1P.asses ai'f1~~t~trib the .J'.t1ft made by the recipient or 
subrecipeint(~_Bfgf.·cos ',-,,.. r;:urred an'.qtP.a· ~• n):tbe project. This includes when an 
organization',:~:y~-for pers '' el, supplt: ulpmen't;~~~. for their own company with 
organizational :tii'9.,urces. I e is reimbursed for, it is cash cost share. All 

• ··~~:i1:.;;<: 

cost shar.~ items mus., _ rformance of the project. 

,.i~~~f~~;,~~~-~;f;~~f~:,. '\ . -:~;~isi?:b,,.. ---, ' 
2. · -"•; "rid Cost Snare::-. enco .sses all co'\ifttPutions to the project made by the recipient 

·. __ .-:,.c,,,brecipient(~)'"ttt,_do ri -valve a p·ivment or reimbursement and represent 
dor\~tgp items or seiwj]gs. In ·Rirjf;ttf~St share items include volunteer personnel hours, 
domil~ijli¥::!sting equip'il!rt, donittd existing supplies, etc. The cash value and 
calculatio'ii,~1-!uereof for IJmn Kind cost share items must be justified and explained in 
the Cost Shar,~~~ction eff~);ie project Budget Justification (EERE 335). All cost share items 
must be neces~~f:¥iti&'~fi;erformance of the project. If. questions exist, consult your 
DOE contact befo'r~iflliing out the In Kind cost share section of the Budget Justification 
(EERE 335). '·'1";•· 

3. Funds from other Federal sources MAY NOT be counted as cost share. This prohibition 
includes FFRDC sub-recipients. Non-Federal sources include any source not originally 
derived from Federal funds. Cost sharing commitment letters from subrecipients must 
be provided with the original application. 

Questions about this FDA? Email SI.FOA.SETO@ee.doe.gov · 
Problems with fERE Exchange? Email EERE- EERE-Exchanae5upport@ha.doe.gov Include FDA name and number in 

subject line. 
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4. Fee or profit, including foregone fee or profit, are not allowable as project costs 
{including cost share) under any resulting award. The project may only incur those costs 
that are allowable and allocable to the project (including cost share) as determined in 
accordance with the applicable cost principles prescribed in FAR Part 31 for For-Profit 
entities and 2 CFR Part 200 Subpart E - Cost Principles for all other non-federal entities. 

DOE Financial Assistance Rules 2 CFR Part 200 as amended by 2 CFR Part 910 

As stated above, the rules associated with what is allowable, .. ,iJ\share are generally the same 
for all types of organizations. Following are the rules foun "' · common, but again, the 
specifics are contained in the regulations and cost prilJ .,r~,.- -.,.~'- .cific to the type of entity: 

.. ";1' :· ...... 

(A) Acceptable contributions. All contributio 
in-kind contributions, must be accept§,_·­
such contributions meet all of the toli'6" 

(1) They are verifiable from t. 

(2) They are not included as c _ 
program. 

s~i.~h·l~ding cas111ig'ntributions and third party 
""'~rt of the Prim~?R.®jpient's cost sharing if 
criteria: w!~i~, .. cc,' 

.,~[ federally-assisted project or 
--c,~~ft~ 

..,._!~_ ... ;:: .. . • . . .-~t::~~-:_._·.-_ ... , 
,;-:-~~i-t~;;!ii{,tftt~i~,·- :-:.~ . . ;..:_. -~. 

(3) They are 11.e'.o.~~.saf\l:'3.:o.d .. reasona~l'~Jo nd efficient accomplishment of 

~i;;!~~~~ es appll~blo to the fype of ontify 

·t~l~ttg,: For-profi-t8r}~_pizatfl1>ti,-Allowa bffity of costs incurred by for-profit organizations 
'''"ry);\Jmd those ncWiji_;-.9fit or_;g~pj~~tions listed in Attachment C to 0MB Circular A-122 

'-\;/i};determined °ln:i,a{;cordan:;;l~1with the for-profit cost principles in 48 CFR Part 31 
-iii~fu~_,,Federal A~~g!sition Regulation, except that patent prosecution costs are 
not'·Mi'tiwable u , ...... ._·specifically authorized in the award document. (v) 
Comm·~-t"~~liJiLQr.g@i'zations. FAR Subpart 31.2-Contracts with Commercial 
Organ izat1'6~d$';~~;;:..:· 

'~? 

b. Othertypes of organizations. For all other non-federal entities, allowability of 
costs is determined in accordance with 2 CFR Part 200 Subpart E. 

(5) They are not paid by the Federal Government under another award unless 
authorized by Federal statute to be used for cost sharing or matching. 

(6) They are provided for in the approved budget. 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.qov Include FOA name and number in 

subject line. 
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(B) Valuing and documenting contributions 

(1) Valuing recipient's property or services of recipient's employees. Values are 
established in accordance with the applicable cost principles, which mean that 
amounts chargeable to the project are determined on the basis of costs incurred. 
For real property or equipment used on the project, the cost principles authorize 
depreciation or use charges. The full value of the item may be applied when the item 
will be consumed In the performance of the awa .uJly depreciated by the end of 
the award. In cases where the full value of a d.2rt,, .. ,. capital asset is to be applied as 
cost sharing or matching, that full value mu$fl\ilff'l-. esser or the following: 

,:~, 1,itji" ' '~ 
a. The certified value of the remaini. ·"';life of the pro~~~: ... recorded in the 

recipient's accounting recordsj;!; time of donatioi(. ·•-
b. The current fair market value.l is sufficient justific .• ... , .. n, the Contracting 

Officer may approve the use of th .~,,,l.f. · :;. arket valti~gkt,he donated 
property, even if it ei:m~~ds the certifT~" .l. t the time of dd6:,~lion to the 
project. The Contractirf'ig.ffi_cer may ac2~p. i ,.e use of any reas~-ri'able basis for 
determining the fair rn1tt~tlia1 of the pfcr''} [ty. 

-~t ·;.-:..;:: "• 

{2) Valuing servi~~.a.9'f~qthers' eJlj'-:. eet 

~~~~ta~er~ll~~~:i~,aii;:::e~e !te. 
employee rn\i,~_r;mally ~'"'IB. ,,, 

{~. :').:·"~1~~fJ(JlgJ.y_;:::)·,:,,,~,'c· ' ·}"~liju~!~,1.ar ~ed:'.res furnished by professional and 
,-:,! 'echnicafp'tirl9J1nel;tHh~!.11tants~7i~g;g.thgr skilled and unskilled labor may be 
=t..•~~ ·•+.:.?:y:;::i._,_ ,{'~'.r~_iJ:,._ •t..-;7.:;;r 

·•\ ounted as c□-s~J~,Rfring"'6;t{tn~tchlng ifthe service is an integral and necessary part of 
'i~':jpproved proli!;pr progr}.m.· Rates for volunteer services must be consistent 
wit~):bpse paid fot;~[milar wo~l(-1n the recipient's organization. In those markets in 
which~th~required s@]s are not found in the recipient organization, rates must be 

·:-::.~t.-i.~.-,~~ :l-~•:..:·:~;.J 

conslsten!~i~h tho_jJ(tiid for similar work in the labor market in which the recipient 
competes rny;,h)~ ... ~tn~~hf services involved. In either case, paid fringe benefits that 
are reasonab\e:f;sJ!9wable, and allocable may be included in the valuation. 

·:v_;,•' 

(4) Valuing property donated by third parties. 

a. Donated supplies may include such items as office supplies or laboratory 
supplies. Value assessed to donated supplies included in the cost sharing or 
matching share must be reasonable and must not exceed the fair market value 
of the property at the time of the donation. 

Questions about thls FDA? Email SI. FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- £ERE-1:Kchange5upport@hq.dae.qov Include FDA name and number in 

subject line. 
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b. Normally only depreciation or use charges for equipment and buildings may be 
applied. However, the fair rental charges for land and the full value of equipment 
or other capital assets may be allowed, when they will be consumed in the 
performance of the award or fully depreciated by the end of the award, provided 
that the Contracting Officer has approved the charges. When use charges are 
applied, values must be determined in accordance with the usual accounting 
policies of the recipient, with the following qualifications; 

i. The value of donated space must not !:!xi!.ed the fair rental value of ... ~·~ 
comparable space as established bY,;;:attJn'dependent appraisal of 
comparable space and facilities i f''i!~·m:· ly-owned building in the same 
locality. "· -· .. · 

ii. The value of loaned equiP, .+.h"\must not ex. its fair rental value. 

a. 

b. The basis .tPr.td.et.ermining 

be d~,~~f~ht~'a1i~fa,. 

~-~~f=~it:-.:- -. 
·~:;~~:(~ 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchanqeSupport@hq.doe.qav Include FOA name and number in 

subject line. 
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Appendix B - Sample Cost Share Calculation for Blended Cost 
Share Percentage 

The following example shows the math for calculating required cost share for a project with 
$2,000,000 in Federal funds with four tasks requiring different Non-federal cost share 
percentages: 

Task 2,(R&D) -, '·: ,_:: $500,000 
Task 3 -(Demonstration) :_:: $400,000 
TasiOI: {Outreach) .. '· - :· ·' .: .. : $100,000 t ., 

Each task must be calculated individ 

Task 1 
$1,000,000 divided by B.,0%)R:;$),250,000·,,{~ij$.k 1 
Task 1 Cost minus fed_~ffi~fii'fil-'1\ on-fedJf'1ihsh 

•<:l:"t•i=-:~i:;._;· .,_ "i>~'!-,:~ ,. 

$1,2so,ooo - $1,ooo))§fO,E= $250,0 Jl;,(Non-fed '"'!'" 
'';~,[&tt,, ';f~l'J -,;~it· 

~~;~tt:~l:;:,t~;-1.!!i~ · 
$625,00C>:;;ii,;$,500,000"" $f2]}QQ0 (Nltfi';;f deral sha-re) 

·~)%~!~;~ '1':~~~~ ~,~_ ~ 

Task 3 ·o:,,,:t;~?•. . 
$400,000 / 50% ~$ll0.Q,OOO (Ta Cost) 
Task 3 Cost minus f~d):r;;11 sha~<-.,,,,,., on-federal share 
$800,000- $400,000 ::?$4P_p,._qf!-0JrNon-federal share} 

. ~~~~-~;~;~;~•-!~ 

Task4 
Federal share"' $100,000 
Non-federal cast share is not mandated for outreach "$0 (Non-federal share} 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 

50% 

Problems with EERE Exchange? Email /:ERE- EERE-ExchanqeSupport@hq.doe.gov Include FDA name and number in 
subject line. 
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The calculation may then be completed as follows: 

$1,000,000 
Task2,. $500,000 80% 
Task3 ... $400,000 50% 
Task4 

.. 
$100,000 100% 

Totals $2,000,000 

Blended Cost Share% ...... 
Non-federal share ($775,000) divided by Total ~,r,~j~~t'Cost {$2,7 -

,:1,•lf,.!i•• b· 

Federal share ($2,000,000) divided by Total ~('"'·':cf Cost ($2,775,000 

'~('.~:·~,,~., 
,~,~~~-

$1,250,000 
$625,000 
$800,000 
$100,000 
$2,775,000 

O) = 27.9% (Non-federal) 
• .1% {Federal) 

Questions about this FDA? Email SI.FOA.SETO@ee.doe.gov 
Prob/ems with £ERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 

subject line. 
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Appendix C - Waiver Requests: Foreign Entity Participation as 
the Prime Recipient and Performance of Work in the United 

States 

1. Waiver for Foreign Entity Participation as the Prime Recipient 
As set forth in Section Ill.A.iii, all Prime Recipients receiving fun jng under this FOA must be 
incorporated {or otherwise formed) under the laws of a Sta erritory of the United States. 
To requ1:st a waiver of this requirement, an applicant mu- ·' it an explicit waiver request in 
the Full Application. lJ;' . 

. ~-~~~ -.:."I_, •. - -. .. 

Overall, the applicant must demonstrate to the. -""~]§fiiction of EER .:': .. ,a.tit would further the 
purposes of this FOA and is otherwise in the ... :: .... )nic interests of t~JlluJted States to have a 
foreign entity serve as the Prime Recipient. A }1f~:1Ml~t to waiv~ _the Fore'l$~k'En_!ity Participation 
as the Prime Recipient requirement must includelti"@~follo · ~;1. · · 

·'i'"~f~ .~·f 

• Entity name; 
• The rationale for proposing a f, 
• Country of incorporation; .. , .. 
• A description of,;t_!;{~'~~fpj~,ct's anticlbited 

-~·'i: •.• .,:;! ..• ,.,. ·--•~(,..i.;,.....,_ ~ •• ,.,-.,.,, 

o How tl'f~~pFoJect'W]Lbenefit ff' 
. f:;ii:\~1~·. -~;µ.~ ·~ 

including]contribu ... ,-... _s to empl __ 
and 'ob~·'ifWth - '· 

,-;?"""' --,~~1._~,!he P·~'~Ji:__ k American manufacturing of products 
h~f-' ·-e .vice ,, 

cription ·,t :,,L"'"'the\f -... J n entity' . rticipation as the Prime Recipient is essential 
f -.;.i~itProject; ·,;_"l:l!\;tt>. ·., -~ _ · -.... 

• A des';¢.r~J1tion of the ffR~Ji.bood o f(~t,ellectual Property (IP) being created from the work 
and th-~~t~_i:!.tment of aiiyi.uch IP; .. ,, .. 

• Countrie~11W~li~.r.e the wo-ti¼ill be performed {Note: if any work is proposed to be 
•,i;:,t.:...•,!lf'=, ,;:,r.,-;,-;:;:t1 

conducted oUt~(9!;:...,, th~t~Ji'?. the applicant must also complete a separate request for 
waiver of the P~ff~JLm'~"{fce of Work in the United States requirement}, 

,, ~{~~r,cf: ~ 

EERE may require additional information before considering the waiver request. 

The applicant does not have the right to.appeal EERE's decision concerning a waiver request. 

2, Waiver for Performance of Work in the United States 

Questions about this FOA? Email SJ.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- EERE-ExchanqeSupport@hq.doe.gov Include FDA name and number in 

subJe,ct line. 
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As set forth in Section IV.H.iii, all work under EERE funding agreements must be performed in 
the United States. This requirement does not apply to the purchase of supplies and equipment, 
so a waiver is not required for foreign purchases of these items. However, the Prime Recipient 
should mal<e every effort to purchase supplies and equipment within the United States. There 
may be limited circumstances where it is in the interest of the project to perform a portion of 
the work outside the United States. To seek a waiver of the Performance of Work in the United 
States requirement, the applicant must submit an explicit waiver request in the Full Application. 
A separate waiver request must be submitted for each entity 1:u:qposing performance of work 
outside of the United States. · · ···' 

Overall, a waiver request must demonstrate to the satis.- : __ , .. :.J EERE that it would further the 
. .,:,:,,,;;,,r -~'""''' .. 

purposes of this FOA and is otherwise in the econgtn,Lcinterests'"'i\>Jitbe United States to perform 
.!l:·,;.""'.;'.!~;,y.m;;- •=:,::~~:;>! ~-

WO rk outside of the United States. A request to.w'al(le the Performifnc:e-..of Work in the United 
J!!!'~;;i11-t:;,·w ~~i-=-·~,rr-:i"":-. 

States requirement must include the followin,.."8 ~"- ·,;'l;lf4,~;,, --. . \:.;1:. 
~..... -: 

• The rationale for performing the work out e t"t:~Yforeign wo} •.J;~. 
• A description of the work pr.,-•~- _.~d to be per utside the U.S.; ··=i(,i~fJ 
• An explanation as to how th~-~ '>1:?.rk is es;k :,,~r:~1~0 the proje~t; 
• A description of the anticipate·.,,"····· itj;l· "~e realiie'qi the proposed foreign work 

and the anticipated contributioniffb. the0l1 · omy/ . 
o The as~p,!~fJ~t' oefits to 1?1~· eali ;:~i'tbf! con ra, tion to the project from 

the foJ~Jgrf'wor·k~ · .-· . -~•-. 

0 How th\itsreign . research;"'i:levelopment and 
manufacHf·'"·· in s to employment in the U.S. and growth in 

.f 1~!!;,i,;~~~:I P ~~, ~(nestle American manufacturing of 

• A,.'q~;ffiption of thi!M~,lihood"t;g .. Intellectual Property (IP} being created from the 
fore/g&.=w_ork and the.'fr.fa.tmenfa- . ny such IP; 

• The toHY~~J:~ated coJ\\tgoE anlRecipient cost share) of the proposed foreign work; 
• The countrie~:JP. which t6'ilfJoreign work is proposed to be performed; and 
• The name of tHijt!rntit i.fijt would perform the foreign work. 

'•t:r• ;;> 
. '•\: -~,'Rr· 

EERE may require additionaFfhformation before considering the waiver request. 

The applicant does not have the right to appeal EERE's decision concerning a waiver request. 

Questions about this FOA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- EERE-ExchanqeSuppart@hq.doe.gov Include FDA name and number in 

subject line. 
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Appendix D - Data Management Plan 

A data management plan ("DMP1') explains how data generated in the course of the work 
performed under an EERE award will be shared and preserved or, when justified, explains why 
data sharing or preservation is not possible or scientifically appropriate. 

DMP Requirements 
./'~!~~~. 

In order for a DMP to be considered acceptable, the DM~.--' u'-Vaddress the following: 

'~~-· 
At a minimum, the DMP must describe how ctat~}] {~nd preservation will enable 

• ;i• ·~•:-t)::::;;-.(1? 

validation of the results from the propose ·, or how nf"·' ts could be validated if 
data are not shared or preserved. · 

The DMP should coh",.J;tand .· rence avar ~- .le information about data management 
"i!.:::i:;.:...::\ •' .,_ '"· • 

resour~~§.itP.c:.b.si."""1,1sed irf\t_l"tE;t-.(:, .. ,.-: 'i · pro· ' d work. In particular, a DMP that 
..:!.•i:.:'~:.::':'i;~::::W.,·•H;.;~i:';l;-::-:,~~.,, ·-~7-:.i:.:v~1.·:.~~Ji~ - ~ 

expli_c;itlyliof'·ihi'P.li9ltlv. com-mttS: data _:.EJil ,. ..-. resources at a facility beyond what is 
~:~,:1~··1::(~··•.~ ··--t~-:i•i:·1~.... ·,:,:..:'";~!.!-~-- ·i'•::.:.:.:'•;;";!~*- . . 

corf,~~fjtionally ma8e!~y~ilal:i'fei,!P,.approvecfifQ$,ers should be accompanied by written 
appfd~~,kfrom that f~'i:i{if¥:;. In d~ey_JQining th~ resources available for data management at 
DOE Us~rr{fj,~ilities, rese·~f.£\ers sifb'.Y,J,~eJconsult the published description of data 
managemEfii.~tr~sources ariqf_p_ractices"'at that facility and reference it in the DMP. 
Information ·~6;9:gt_other 097~acllities can be found in the additional guidance from the 
sponsoring prog'fa,@.h. .. : 

i~~t~);r,~ .. :1-;.:_ 

The DMP must protect,,_p ·fidentiality, personal privacy, Personally Identifiable 
Information, and U.S. national, homeland, and economic security; recognize proprietary 
interests, business confidential information, and intellectual property rights; avoid 
significant negative impact on innovation, and U.S. competitiveness; and otherwise be 
consistent with all laws (i.e., export control laws), and DOE regulations, orders, and 
policies. 

Questions about this FOA? Email SI. FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Emal/ EERE- EERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 

subject line. 
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Data Determination for a DMP 

The Principal Investigator should determine which data should be the subject of the DMP and, 
in the DMP, propose which data should be shared and/or preserved in accordance with the 
DMP Requirements noted above. 

For data that will be generated through the course of the proposed work, the Principal 
Investigator should indicate what types of data should be pr .,, .. ed from immediate public 
disclosure by DOE (referred to as "protected data") and ~h · 1 'es of data that DOE should be 
able to release immediately. Similarly, for data develoP-_ ;, _,.J$..)de of the proposed work at 
private expense that will be used in the course of the·,.: os':t;;;,;,, rk, the Principal Investigator 
should indicate whether that type of data will be.,;,- ·· _ ct to pubh -_ '.lease or kept confidential 
(referred to as "limited rights data"). Any useJ.iffi._. lted rights dat · beling of data as 

-~~:1~;£.U. 

11protected data" must be consistent with the'c'.O:i\flP Requirements note,,; 
·t~;:I~~--- ':~ 

Suggested Elements for a g 
-~~ 

e data to be generated or 
these are considered digital 

h findings or results . 

• ,'!:·• • -·-<- ~ii~t-~•..,, •·-. •~~l.o,. ~ ... 

Contih __ ~J,·-· ;iFqtm,.3,t A st<!,.w.,~ ·#,\~!l%_fo .. 3ta and metadata content and format 
inc!.g~)'h'g, where '~fpf;tU-i;:~ble/a'tg~$cription'"oti.apcumentation plans, annotation of relevant 

'('i'rl!:it~.1.. ~J. ~-:::-:-~ - it-:-!5.·~~l. ···;:• 

soft~J!k and the ratitiiJ~Le fo{\1~1¥,_election of appropriate standards. Existing, accepted 
. ... •.... ........... ~ .... ,,,. 

commt'.fn_~¼;,~tandards sn'q;~lR be us'\ffisfhere possible. Where community standards are 
missing o"r1iQ?:9equate, thellrytP coufff"propose alternate strategies for facilitating sharing, 
and should Jtly;l" .. the spon"'·,,·,,:·ng program of any need to deveiop or generalize standards. · 

--. - ~~- . 

Sharing and Preserifation:i, ;description of the plans for data sharing and preservation. 
·.; .... ~::,,.:.•l.,:::: .... ,.~ ·-· 

This should include, wh'.§)j°i1appropriate: tDe anticipated means for sharing and the rationale 
for any restrictions on w"iio may access the data and under what conditions; a timeline for 
sharing and preservation that addresses both the minimum length of time the data will be 
available and any anticipated delay to data access after research findings are published; 
any special requirements for data sharing, for example, proprietary software needed to 
access or interpret data, applicable policies, provisions, and licenses for re-use and re­
distribution, and for the production of derivatives, including guidance for how data and 
data products should be cited; any resources and capabilities (equipment, connections, 

Questions about this FOA? Email SI.FOA.SET0@ee.doe.gov 
Problems with EERE Exchange? Email £ERE- £ERE-ExchanqeSupport@hq.doe.gov Include FOA name and number in 

subject line. 
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systems, software, expertise, etc.) requested in the research proposal that are needed to 
meet the stated goals for sharing and preservation (this could reference the relevant 
section of the associated research proposal and budget request)i and whether/where the 
data will be preserved after direct project funding ends and any plans for'the transfer of 
responsibilities for sharing and preservation. 

Protection: A statement of plans, where appropriate and necessary, to protect 
confidentiality, personal privacy, Personally Identifiable Information, and U.S. national, 
homeland, and economic security; recognize propriet . .-t\fi:rtrests, business confidential 
information, and intellectual property rights; and ificant negative impact on 
innovation, and U.S. competitiveness. 

t•~±d~.~~ . : I 

Rationale: A discussion of the rationale or.J~itrtication for the , 'J:i,osed data management 
-~~·:•.-::-.!.ilI•:i~ -1-='.',F;fj~:=:i,_ 

plan including, for example, the potential~!!]l3act of the data witliit:i: b,e immediate field 
and in other fields, and any broader societ~'tlJrppact. · ";-~ 

Additional Guidance 
'~~,f~➔-•• 

In determining which data should be s~~J~ tatt ,e ~rved}"rt1~,archers must consider the data 
needed to validate resear~h;f.i.qdings as dt~~Jibeci'1 ·-,. equir~'fn~.ots, and are encouraged to 
consider the potentlc:i.t\tj}p~flt~r1'" , heir da~\f ~ ,i~l, of }€§earch, fields other than 
their own, and socieWJ~{large. ,-_ " --.,-

~:~~;~ul~1~i~{,, . ~~;:.b•~ practices and make use of 
Costs as~'"J,lated with the-i~);p,pe o 3ir,k and rescillrces articulated in a DMP may be included in 
the propoll;r..esearch budg~t;~s per'R' ·--. d by the applicable cost principles. 

"i~!:-;,:' ·t.--:ic_~;lf;I 

• ,: :-T•-:-"'l.~~- t, •~ ••· 

To improv~ tlie·ai.~G_Q_verability q _ _ic_nd attribution for datasets created and used in the course of 
·•!_·;=~~.:1:r::-., '-1-.i·=·:.~1 

research, EERE encoq_t~ges thej~it~tlon of publicly available datasets within the reference 
section of publication's;t~d ~b.~'.!I8~ntification of datasets with persistent identifiers such as 
Digital Object ldentifiert{56Ts)''.'ln most cases, EERE can provide DOis free of charge for data 
resulting from DOE~fundelre~earch through its Office of Scientific and Technical Information 
(OSTI) DatalD Service. 

EERE's Digital Data Management principles can be found at: EERE Digital Data Management I 
De~artment of Energy 

Questions about this FOAi' Email SI.FOA.SETO@ee.doe.goy 
Problems with EERE Exchange? Email £ERE- E£R£.£xchanqeSupport@hq.dae.gov Include FDA name and number in 

subject line, 

I 
I 
I 
I 
I 
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Definitions 

Data Preservation: Data preservation means providing for the usability of data beyond the 
lifetime of the research activity that generated them. 

Data Sharing: Data sharing means making data available to people other than those who have 
generated them. Examples of data sharing range from bilateral communications with 
colleagues, to providing free, unrestricted access to anyone th . ugh, for example, a web­
based platform. 

- .... 

Digital Research Data: The term digital data encompas{~·-· - ;,::: . ..d.~ variety of information stored 
in digital form including: experimental, observatio_ 6iid si~ui)!l?.n data; codes, software 
and algorithms; text; numeric information; im,;1g __ ,.1 __ 'idea; audio{"ijf;iij~..=issociated metadata. It 
also encompasses information in a variety of;-1""1'·'"1"3 ent forms includiW1~· , processed, and 
analyzed data, published and aJchived data. 

,__ 
•~. ~~ 

,, · pted in the scieri_f.lfic community 

j~( • :{?• "" 2
,'..,li:',';_.-., \~•• a=\ ,i~tn~ ersonnel · .ijJ;W.~dical:~lnf,prmation _''"'·similar information the disclosure of which 

w.~'~!.9 constitute fi"~~l~,<.1.rlY LirH?e~rranted invasion of personal privacy, such as 
inf6t1}} Jon that cou'I~ usecf't:§;"'\~entify a particular person in a research study/' 

f~ui,• ·:i·l,;~ 

Validate: In the t~,)~xt of DM ,~i,:,, alidate means to support, corroborate, verify, or otherwise 
determine.the (egifirr)'.~;g;v,_ of th,,~,;t!'search findings. Validation of research fi~dings could be 
accomplished by reprd'clu'arng\,tli~'original experiment or analyses; comparing and contrasting 

"·,"•"i•,,-.•. ,,-,.,,, 

the results against those of.,,~fffew experiment or analyses; or by some other means. 

Questions about this FDA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanqeSupport@hq.doe.qov Include FOA name and number in 

subject line. 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 

Chalk, Steven 
Tuesday, September 18, 2018 6:04 PM 
Tripodi, Cathy;Jere:za, Catherine 

Docl6 

Cl:: 
Subject: 

Fitzsimmons, AJexander,Gay, Charlie;Hamos, [an;Passarelli, Derek;Jacob, Bindu 
Pre-decisional: New Solar FOA 

Attachments! DRAFT DE-FOA-0001987 Advanced Solar Systems Integration Technologies.docx 

Cathy and Katie - Attached is our FOA on Solar Situational Awareness and Resilient Solutions fat Critical Infrastructure. 

We have recast it to two main subtopics 

1. R&D and Technology Transfer 
2. ,R&D, Technology Transfer and Field Validation 

Applicants would bid on 1 or 2, not both. We have strived to preserve all your previous language that you came up with 
previously. (b) (5) 

I know that it will be hard to look at the whole document while on travel. (b) (5) 
. I will work with Derek to tighten up all the rest of the 

document. We have made it so labs cannot be prime but can be subs. 

Let us know if you think this works. Compared to the original FOA, I think It is more strategic and better aligned with 
DOE policies/priorities. 

Steven Chalk 
Deputy Assistant Secretary for Transportation 
Acting Deputy Assistant S!Jcretary for Renewable Power 
Office of Energy Efficiency and Renewable Energy 
U.S. Department of Energy 
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SETO FOA TOPIC AREA l NOTICE 

On behalf of the Department of Energy (DOE), Office of Energy Efficiency and Renewable 
Energy (EERE), we would like to thank you for submitting an application in response to the 
Solar Energy Technology Office (SETO) FYI 8 Funding Opportunity Announcement (FOA) DE­
FOA-0001840. We are writing to inform you of a change to Topic Area 1 of the FOA, Advanced 
Solar Systems Integration Technologies. 

DOE is committed to improving the affordability of energy technologies and strengthening the 
Energy Sector's capability to withstand cyber and physical threats, including natural disasters. 
Improving the strategic location and situational awareness of solar systems can help ensure 
continuity of service in the face of widespread and coordinated threats. Developing innovative 
approaches to acceleeate the transfer of solar system solutions that will improve Energy Sector 
resilience is also a priority. 

In order to better align the FOA objectives to the mission objectives of DOE, BERE plans to 
revise Topic Area 1 and issue a new FOA. Because a new FQA is planned, if you would Ilk~ 
to applI to the revised Topic Area 1, an application must be submitted under the new FOA 
in EERE Excbange by the deadline. Please carefully review the revised emphasis and program 
objectives when the new FOA is issued, and revise your application accordingly. 

On behalf of EERE, we would like to express our sincere appreciation for the significant time 
and effort you and your team invested in preparing this application, and for your interest and 
participation in the EERE Solar Energy Technologies Office activities. We hope that you will 
continue to participate in future activities and programs with EERE. 

The Notice of Intent to Issue Funding Opportunity Announcement No. DE-FOA-0001987 is 
provided below for your 1·eference. 



- - -

u.s. 01aeARw,~rQ.-- l Energy Efficiency & : - - - _ _ - _- - Notice offntent(NOI) 
ENERGY Renewable Energy _ - - - _ _ 

- -- - - - - - -

- "'- - - -- - - -

Notice of Intent No. OE-FOA-0001986 

Notice of Intent to Issue 
Funding Opportunity Announcement No. DE-FOA-0001987 

The Office of Energy Efficiency and Renewable Energy {EERE) intends to issue, on behalf of the Solar 
Energy Technology Office, a Funding Opportunity Announcement (FDA) entitled "Advanced Solar 
Systems Integration Technologies". 

This FOA supports the mission of the Solar Energy Technologies Office (SETO) which is to support early­
stage research and development to improve the performance and flexibility of solar technologies that 
contribute to a reliable and resilient U.S. electric grid. The office invests in innovative research efforts 
that securely Integrate more solar energy Into the grid, enhance the use, storage and dispatch of solar 
energy, and lower solar electricity costs. 

DOE is committed to improving the affordability of energy technologies and strengthening the Energy 
Sector's capability to withstand cyber and physical threats, including natural disasters. Improving the 
strategic location and situational awareness of solar systems can help ensure continuity of service in the 
face of widespread and coordinated threats. Developing innovative approaches to accelerate the 
transfer of solar system solutions that will improve Energy Sector resilience is also a priority. 

It is anticipated that the FOA may include the following Areas of Interest: 

Topic 1.1 Solar Grid Integration 

This topic will support applications to research and field validate unique and innovative solutions that 
will improve the resiliency of the Energy Sector's capability to withstand all hazards; focusing on cyber 
and physical vectors. Specifically, the solutions should identify the strategic location of solar 
photovoltaic (PV) systems that will ensure the Energy Sector proVides continuity of service in the face of 
wide spread and coordinated threats. These .solutions can be deployed throughout the bulk power 
systems or associated transmission to distribution substations. It Is expected that the same design 
concepts will be applicable for energy storage and other distributed energy resources (DERs). The 
approaches will test the systems' ability to operate and adapt at both steady and degraded states. 
Applications must consider diverse DER options (e.g. photovoltalcs, energy storage, and flexible load) 

This is a Notice of Intent (NOi) only. EERE may issue a FOA as described herein, may Issue a FOA that Is 
significantly different than the FOA described herein, or EERE may not issue a FOA at all. 
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available as well as power systems engineering alternatlves, and demonstrate the benefits of the 
proposed solutions. It should also be shown In these solutions how a fleet of multiple photovoltaics 
systems from multiple locations will be able to respond to fast changing conditions under normal 
operations and provide power to critical loads durfng grid outages-with consideration of other DER 

options and distribution system constraints. Example projects may include, but are not limited to, new 
design and use-case concepts, essential reliabllity services, adaptive capabilities, voltage support, 
previously uncontemplated and unique capabilities and control hardware and software innovations for 
smart PV inverters and DER management systems. Applications must have an assessment of economic 
viability of the proposed system, activity or component in the respective part of the project. 

Applicant's solar photovoltaic projects may require working with critical infrastructure owners and 

operators and state, local, tribal and territories entities to take proactive steps to manage risk and 

strengthen the security and resilience of the Nation's critical infrastructure, considering all hazards that 

could have a debilitating impact on national security, economic stability, public health and safety, or any 

combination thereof. These solar photovoltaic projects shall seek to reduce vulnerabilities, minimize 

consequences, identify and disrupt threats, and hasten response and recovery efforts related to critical 

infrastructure to ensure public health and safety while improving national security and economic 

security. 

Topic 1.2 Solar Situational Awareness and Analysis 

This Topic will support applications to research and field validate unique and innovative solutions that 
will improve the resiliency of the Energy Sector's capability to withstand all hazards; focusing on cyber 
and physical vectors. Specifically, the solutions should enhance operator capability to observe solar 
systems deployed throughout the bulk power systems or associated transmission to distribution 
substations or Behind-the-Meter (BTM) solar including but not limited to battery storage, systems 
controls, and demand response. Primary focus areas include solar photovoltaic integrated sensor 
technologies, secure and robust electricity supply delivery and communication tools, advanced data 
analytics including Artificial Intelligence and Machine to Machine capabllitles, and voltage testing. 
Projects with secondary focus areas may also be considered which lnclude the integration of observed 
data into planning, operations and business unit systems that would operate at both steady and 
degraded states. Applications must have an assessment of economic viability of the proposed system, 
activity or component in the respective part of the project. 

Applicant's solar situational awareness and analysis projects may require working with critical 
infrastructure owners and operators and state, local, tribal and territories entities to take proactive 
steps to manage risk and strengthen the security and resilience of the Nation's critical infrastructure, 
considering all hazards that could have a debilitating impact on national security, economic stability, 
public health and safety, or any combination thereof. These projects shall seek to contribute to one or 

This Is a Notice of Intent {NOi} only. EERE may issue a FOA as described herein, may issue a FOA that is 
significantly different than the FOA described herein, or EERE may not issue a FOA at all. 
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more risk components: reduce vulnerabilities, minimize consequences, Identify and disrupt threats, 
and/or hasten response and recovery efforts related to critical infrastructure to ensure public health and 
safety while improving national security and economic security. 

Topic 1.3 Solar Technology Transfer 

This topic will explore unique and innovative approaches to accelerate the transfer of solar system 
solutions that will improve the resiliency of the Energy Sector's capability to withstand all hazards; 
focusing on cyber and physlcal vectors, Potential areas of interest include, but are not limited to, 
projects or models that deploy alternative capital, for technology R&D transfer, incentlvi2e industry­
researcher collaboration, leverage existing facilities or capabilfties, data and build approaches and 
methods that serve to drive down the hardware cost and ensure solutions, validation, certifications, 
resilience and electricity supply to withstand wide spread and coordinated threats compatible with 
Topic 1.1 and Topic 1.2 

Applicant's solar technology transfer projects may require working with critical infrastructure owners 
and operators and state, local, tribal and territories entities to take proactive steps to manage risk and 
strengthen the security and resilience of the Nation's critical infrastructure, considering all hazards that 
could have a debilitating impact on national security, economic stability, public health and safety, or any 
combination thereof. These projects shall seek to contribute to one or more risk components: reduce 
vulnerabilities, minimize consequences, identify and disrupt threats, and/or hasten response and 
recovery efforts related to critical infrastructure to ensure public health and safety while improving 
national security and economic security. 

EERE envisions awarding multiple financial assistance awards in the form of cooperative agreements. 
The estimated period of performance for each award will be approximately 3 years. 

This Notice ls issued so that interested parties are aware of the EERE1s intention to issue thls FOA in the 
near terrn. All of the information contained in this N~tice is subject to change, EERE will not respond to 
questions concerning this Notice. Once the FOA has been released, EERE will provide an avenue for 
potential Applicants to submit questions, 

EERE plans to issue the FOA on or about September 151 2018 via the EERE Exchange website 
https:ljeere-exchange,energy.gov/. If Applicants wish to receive official notifications and information 
from EERE regarding this FOA, they should register in EERE Exchange. When the FOA is released, 
applications will be accepted only through EERE Exchange. 

This Is a Notice of Intent (NOl) only. EERE may issue a FOA as described herein, may issue a FOA that is 
significantly different than the FOA described herein, or EERE may not issue a FOA at all. 
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In anticipation of the FDA being released, Applicants are advised to complete the fo !lowing steps, which 
are reguired for application submission: 

• Register and create an account in EERE Exchange at https://eere-exchange,energy.gov/. This 
account will allow the user to register for any open EERE FDAs that are currently in EERE Exchange. 
It is recommended that each organization or business unit, whether acting as a team or a single 
entity, use only one account as the contact point for each submission. 

Questions related to the registration process and use of the EERE Exchange website should be 
submitted to: EERE-ExchangeSupport@hg.doe.gov 

• Obtain a Dun and Bradstreet Data Universal Numbering System (DUNS) number (including the plus 4 
extension, if applicable) at http://fedgov.dnb.com/webform 

• Register with the System for Award Management (SAM) at https://www.sam.gov. Designating an 
Electronic Business Point of Contact (EBiz POc) and obtaining a special password called an MPIN are 
important steps In SAM registration. Please update your SAM registration annually, 

• Register in FedConnect at https://www.fedconnect.net/. To create an organization account, your 
organization's SAM MPIN is required. For more information about the SAM MPIN or other 
registration requirements, review the FedConnect Ready, Set, Gol Guide at 

· https://www.fedconnect.net/FedConnect/Marketing/Documents/FedConnect Ready Set Go.pdf 

• Register in Grants.gov to receive automatic updates when Amendments to a FDA are 
posted. However, please note that applications will not be accepted through 
Grants.gov. http://www.grants.gov/. All applications must be submitted through EERE Exchange. 

This Is a Notice of Intent {NOi} only. EERE may issue a FOA as described herein, may issue a FOA that is 
signiflcantly different than the FDA described herein, or EERE may not issue a FDA at all. 
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Department of Energy (DOE) 
Office of Energy Efficiency and Renewable Energy (EERE) 

Advanced Solar Systems Integration Technologies 

Funding Opportunity Announcement (FOA) Numb~r: pE•FOA-0001987 
FOA Type: Initial . :· : , 
CFDANumber:81.087 ·::· • ... 

FOAlssU8Date: .. :·. • .. (b) (5) 
i-:-Le_tt_e_r o--=f=-1n-t-en--=t-cD,--u_e.,..D-at-e-------,-_,.,._..,._, --------ai 

submission Deadline for Full Applications: : ... 

Expected Submiulon Deadline for Replies ta Reviewer ~.amments: 
'·_ ~.::·-:. :·. \·.::· 

E~pected Date for EERE Selectlon Natlljcatlon~ 
E~pected Tlmeframe for Award Negotl.itl:ons · .. 60days 

. =:>L-i·.i,. _ _.. 
.·.·::, ·::,.-. ••:: 

• To apply to thl~-;~O,A, appli;~_hts must r~~j~~~r with and ~ubmlt applicatlon materials 
through EERE Excfian.ge a~ https://eere-E·xchange.energy.gov, EERE's online application 
porf<!_(, /_:_.·:,.,., ·.·,,_/(-' ·=<=-:;-\:..... · \, 
;:-.\{' :-::"·.-•• _ -. i• 

• App Hcants must -deSignate Pf~f!}ary and b~ckup polnts--of-contact ln EERE Exchange with 
whon:i El:RE will comm4n]cate to,cpnduct award negotiations, If ah application is 
selected.for award negc\~iations, ids not a commitment to Issue an award. It is 
lmperatlve;j;_hat the appll.cimt/selectee be responsive during award negotiations and 
meet negot'ia~!1;m deadn.JiJ~. Failure to do so may result in cancelatlon of further award 
negotiations arid. r~sci_:;sii;io of the Selection . 

.. . · ::/_:·.:"= 

Question$ about this FOA? Email SI.FOA.SETO@ee.doe.gov. 
Problems with EERE Exchange? Em'111 £ERE- EERE-ExchanqeS11pport@hg.doe.gov lndude FOA name rmd number In 

subject line. 
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I. Funding Opportunity Description 

A. Description/Background 
This Funding Opportunity Announcement (FOA) is being issued by the U.S. 
Department of Energy's (DOE), Office of Energy Efficiency and Renewable Energy 
(EERE), Solar Energy Technologies Office (SETO). This section describes the overall 
goals of SETO and the type of projects that are being solicited for funding support 
through this FOA. 

In 2016, solar power surpassed 1% of anm.i~I 1iledrlcity supply in the United States 
for the first time, and the Energy Information· Admin_lstratlon projects that solar 
will grow to 5% of U.S. electricity by 2,030, 1 Further;iHhe price of solar electricity 
and/or energy storage declines more.r~pidly than proje~ted, that percentage could 
be even higher, 2 But solar is mor~\han Just a source of affordable electricity; it 
also provides the potential to impr~~e grid reliability and reiih~r:ice, increase 
employment,' create 1:!usiness opportuniti~, focr°ease energy div.ers!ty, and 
provide environmental bine,.fl;s. . .. . 

··., 

The mission of the Solar E~ergy.Technologles Offi~e (SETO) ts to support early­
stage research ;i.nd developri'i.ent to lmpipv~ the p~rfor_mance and flexibility of 
solar tectinoi;g·1~·s that contrlb~te to ar~llabi~ and re;lllent U.S. electrlc grid. The 
office invj,!sis In inno'~a~ive rese•a"ith:~·fforts th~i's~curelyintegrate more solar 
energy into.the grid, ehhance the u~e; storage and dispatch of solar energy, and 
lower solar e!Jctrlci~y fosts.. ' · 
. . - ' . . . 

SETO fo~~ses on two._different'solarE!nergy technologies: photovottalc (PV) 
technologt~·s\h.it directly convert surillght into electricity, typically via a 

. ·"semiconductor; ~nd concen\rating solar thermal power (CSP) technologies that 
conv_ert sunlight 'to heat, which can be converted or stored until needed, and then 
usJd to. generate el.~ctrkity or provide other energy services. Because sunshine 
varies· w:i,th the tlme.'9f day, location, and season, solar power systems must be 
paired w·ltli <1dapti\;!i ·loads, other sources of power, or energy storage to deliver 
electrkity whei\eii'er it's needed. This dependency reduces the value of solar 
power systems· o nee solar starts to supply a slgnifica nt fraction of the electricity 
within a given region ,ind highlights the need for a focus on addressing grid 

1 U.S. Department of Energy, Energy Information ~dmlnlstratlon, International Energy Outlook 2017, DOE/EIA· 
0484 (2017), 
> P.A. Basore and WJ. Cole, "Comparing supply and demand models for future photovoltaic power generation ln 
the USA," submitted to Progress in Photovoltalcs: Research and Apphcat/ons, 2.017. 
3 The Solar Foundation, National Salur Jabs Census, 2010- 2016. 

Quesflcms about this FDA? Emal 5I.F0A.SETO@ee.d9e.gov 
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integration challenges. 

SETO, in partnership with other offices at DOE, launched the Sun Shot Initiative in 
February 2011 with the goal of solar electricity becoming price-competitive with 
conventional utility sources by 2020,4 The SunShot 2020 goal has already been 
achieved for utility-scale PV, and with continued effort, It Is likely to be achieved 
for grid-tied solar applications. As a result of this tremendous progress and In 
response to the growing deployment of solar in the U.S., SE1'0 is Increasing its 
foi::us on addressing the challenges related to Sf!amlessly Integrating high 
penetrations of solar energy onto the nation';/~l~ctriclty grid. Addltlonally, SETO 
set 2030 cost targets to further reduce th!! ~~sfo_f ~olar electricity across all 
market sectors, which would make solar one of the most affordable sources of 
electricity and enable a substantial fraction of U.S. electricity demand to be 
supplied by solar technology.5 T~e.targets for the unsub~id!ied cost of electricity 
at the point of grid connection in ~-location with average u'.s. s.olar resources are 
3¢ per kilowatt-hour (kWh) for utillty~sc.'lle phQ~i,woltaics, 4¢ pe·r ~Wh for 
commercial rooftop phot.ovoltalcs, 5¢ per kW!l for residential rooftop 
photovoltalcs, and 5¢ per:_kW!l for concen-tr.atlng solar power with thermal energy 
storage. · -i<_-:' -'· .. ,: ,,:._. · ; · 

By supporting ei!rly-stage re~~~rch a;r~~iic tile sol a; ~n~rgy technology space 
through lhi_~;fOA/se:r.o can fo~i~r lnn.ovatio~ ~!ld. enable integrated multi­
technology"solutions tnat can adv~Ai:~·the wlde~pread adoption of solar power 
while sectir~ly_integr~jl~g It Into th~_-n.ation's energy grid. 

___ :_--i6o'E:iswn:i~i::~d t~ D)~~~~i'ng Jh_e ~;;~-r~ablllty of energy technologies and 
- . strengthening the En-~rcY Sectors· c~pability to withstand cyber and physical 

·' · -. threats, Including nat1.ira!.dtsasters. lmptovlng the strategic location and situational 
. -_awareness of soi~r systems.can help ensure continuity of service in the face of 

wi~Elspread and cci9rdlnate'cf threats. Developing Innovative approaches to 
ac~eierate the tran.ifer of solar system solutions that will Improve Energy Sector 
reslllen(e is also a p~iprlty . . :: •'••· 

.- _:-:.. ;~.=~:: ·-; ·-
The Systems "lriii!gration (SI) subprogram supports early-stage research and 
development tfiat advances the rel[able, resilient, secure and affordable 
Integration of solar energy onto the U.S. electric grid. For more in-depth discussion 
of solar grid integration, please visit "Solar Grid Integration" 
https://energy.gov/eere/solarldownloads/technlcal-background-2018-seto• 
funding-opportunity-announcement. 

• SunShol VisicmStudy, NREL Technical Report DOE/GO-102012-3037, 2012. 
• U.S. Dept. of Energy, The SunShot Initiative's 2030 Goal: 3C per Kitowatt Hout Jc,t so/or Electrfaly, ;rn16. 
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In 2011, solar power comprised less than o.1% of the U,S, electricity supply with an 
installed capacity of just 1.2 glgawatts (GW). Solar now supplles nearly 2% of the 
annual U.S. electricity demand6 with an Installed capacity of roughly 47 GWs7, and 
is continuing to grow, According to U.S. Energy Information Administration (EIA), In 
some states and regions, solar represents up to 15% of total annual electricity 
generation. Instantaneous solar generation can reach a much higher level, more 
than 40% In some cases,8 

Monthly ne1 electricity generation from selected fuels (Jan 2007 • Mat 2017) 
share or total electricity generalion 
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figure J: For lh• first time, In Mo~h J017 SLJ/!'r~upp/l•d 2% of rh,i U._~. elearicity demand, 1vhlle wlmi ond so/or combined 
accounted foOQ~ of tlie 1,1.S. electricity 9ei,e,µ_tfon.·(Sou~<~; EIA} _· ' -

. ~-- · .. '•. ~ '; ' . '• ·:- ·: . : ::~ :·, . : . ·. . 
_.,_.· .•· 

Ait~e penetration of.solar energy on the grid continues to Increase, it becomes 
Imperative to Identify-the associated technical, economic and regulatory challenges, and 
to deveiop impactful sol4~_lons In order to ensure compatibility with the existing grid and 

-a smooth transition to a secure, reliable and resilient grid of the future, . ": . •, -.~: 
:r_•.· 

Traditional grid ai-chit!c!cture was based on large-scale centralized generation remotely 
located from consu'nters: hlerarchlcal control structures with minimal feedback, limited 
renewable generation such as wind and solar, limited energy storage and passive loads. 

• U.S. Energy Information Administration (EIAJ; electric Power Monthly with Data for November 2017, publlshed 
ln January 2018. httos:J/www.ela.gov/electricity/monthly/current month/epm.pdf 

2 Source: Solar Energy Industries Association (SEIA), h!tp,/lwww.sela.org/ 

• For example, in the Callfornla Independent !lystem Operator (CAISO) Monthly Renewables Performance Report, 
the s-mlnute market data shows that at the maximum solar served almost45% of the load In September 2017. See 
http://www.calso.com/Documents/MonthlyRenewablesPerlormancelteport-NovZOl7.html 

Questions about/hi• FDA? Ema/SI.FO,'\.SE.TO@ee.doe.gov 
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A modern grid must be rellable, resl llent and secure. It must have the ablllty to 
dynamically optimize grid operations and resources, rapidly detect and mitigate 
disturbances, engage millions If not billions more lntelllgent devices, integrate diverse 
generation sources (inr::\udlng both conventional and renewable types), Integrate 
demand response and energy efficiency resources, enable customers to manage their 
electricity use 11nd participate in markets, and provide strong protection against physical 
and cyber risks. 

The current business-as-usual trajectory for the electric il)dustry will not result In a 
timely transition to a modernized grid'. Since large_ln~estments in the past and today in 
the nation's electric grid infrastructure will rem_ai~ in· sen11ce for decades, It Is Important 
that the U.S. make smart decisions to Invest in -~nabhng ao<J forward-looking 
technologies that will support the creation:of:a modern grid Infrastructure in the coming 
years. There Is a critical need to foster innrivatlons and new techn~logy adoptions by 
decreasing regulatory, rnarket and business model uncertainties; i:!emonstratlng 
technology maturity and reducing lmplem~n.!atlon ri~~~-- -' 

- .·;·•i. 

The Department of Energy's G~l~ !y1<Jdernlzatlo·h ip_iti~tlve10, Is a cross-cutting effort that 
aligns grid modernization efforts acros~.the multiple D.\)E Program Offices. As part of the 
Grid Modernization Initiative (GMO, the ·s1 subprogram ~4pports targeted technology 
research and de\leloprnent (R&D) 'th.at addres·ses the techriir;al challenges with achieving 
higher solar penetration,·while supporting a s~f~;°t'ellable, secure and cost-effective 
electric power syitem. · · · ·-, (._'c'·' · ·,: · 

. , . -, ~ i 

More broadly, the Grid. Mpqerr,lzation Initiative focuses on the development of holistic 
sol~tl_ons foq~e grid of ihe futur~. Seyeral k~y technology areas have been identified In 
t_~e-Grid Moderiili:~tion Mul~I-Year Progr~rn Plan (MYPP}11: 

• DeVlc~s and lntegrat~d System~ T.esting; 
• Sensing and Measuremii~ts; · 
• Systems Op~rations, Po..yer Flow and Control; 
• Design and Pl~rioing Too.ls;· 
• Security and Resilie11<:e;_ ~:nd 
• Institutional Support. ; ,. 

• Department of Energy Grld Modernization Multiyear Program Plan (MYPP) 
•0 Accessed 01 November 2017, https:1/energv.gov/under-secretar\l•science-and.,.nergy/grid-modernlzation• 

initiative 
11 Department of Energy Grtd Modernization Multlvear Program Plan (MYPP), Accessed 01 November 2017, 

htt11s://energy.gov/downtoads/grld•modernlzatlon-mulli•Vj!ar-proruam-plan-mypp 
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Progress in all of these areas is considered crucial for the effective grid integration of 
solar energy and modernization of the grid, as Illustrated in Figure 2. A specific focus of 
the SETO Systems Integration subprogram Includes understanding the Impacts of 
Increasing penetration of solar energy on grid reliability and power quality, developlng 
best practices for Interconnecting and Integrating solar with energy storage and 
synergistic technologies, addressing the variability of solar generation, researching 
power electronic technologies for flexible power flow control, enhancing situational 
awareness of solar generation at the grid edge and informing the standardization of 
interconnection, Interoperability, and cybersecurity fp:r_' PV and other distributed energy 
resources (DER) systems. Taking these all together,.tha' goal is to advance the 
knowledge-base and the ability to Integrate soladien~ra~ion, at scale, Into electric 
transmission and distribution systems In a CQ~t-effective, ·secure, and reliable manner. 

'.~· . : .. 

o,~:i::.: :.~~?¥. ~~ :. ::.o:: .:'. ~;: :.: :.: ::. : .. ::.: :.: :: : ::.: _. :.::.::.:: .: . -.. 
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Figure z: 1//ustflil/on u/ high level "s~l.arp.ea~tr11tlon In o modeml,ed electricity power ,ystem. 

B. Topic Areas/Technical Areas of Interest 
Topic 1.1 R&D for solar situational awareness In strategic locations associated with 
critical Infrastructure 

Questions about th/$ FDA? fmoiSI.FOA,SETO@ee.doe.gov 
Problems wilh EERE Exchange? Emal/ EERE- EERE-ExchanqeSvpport@hq.dae.qov Include FOA name and number in 

subject line. 
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Sltuatlonal awareness of solar photovoltaic (PV) systems in strategic locations is 
critical to managing risk and strengthening the security and resilience of the 
Nation's critical lnfrastructure (e.g., for safety, public health and natlonal security). 
Further, the Increasing deployment of utility-scale and distributed solar PV 
systems brings about challenges to electric power grid planning and operation, A$ 
more solar energy systems come online, grid operators across the country need 
new tools to ensure the secure and reliable operation of our nation's electric grid 
and delivery of energy services to our critical infrastructure. 

This Topic wlll support research and developnj~J:~unique and innovative 
solutions that will enhance grid operator'.i; ·s1tu~-tiomll awareness of solar energy 
systems deployed throughout the bul_k.priw~r system;·assoclated substations, 
distribution system and/or Behlnd~t~~~Meter {BTM), Specifically, the solutions 
should focus on the situational aw~reness of solar photoJol~alc (PV} systems in 
strategic locations with conslderation_s of cyber and physical it~ors to ensure the 
electric power grid provides continuity of_servic.~-Jn the face ofw~~ spread and 
coordinated threats. · .-.. ·--.. ', ,./.it·· · ·· · 

~- ··: .. _ ·. ~\ 

Primary focus areas includ~ ~;i~r:ptiotovoltalcTnt~l!rated sensor technologies, 
secure and robust i:ommunii:a~ion foiils,advanced <!!Ila analytics Including 
machine learn!ryg ~~.d artlfidai)ntellig~ri~~.)rg1!_:hine to.·machlne capabilities, and 
data vlsualJzatlon, Projects shouid, ~~nskler the 'inteiration of observed data into 
planning, ··op,eratlons and business '.~nit systems that would operate at both steady 
and degrade~;:;tates .. The research'siiould leverage established industrial control 

. ,_and PO:','ler systerri.c;y~er 'sei:~r_\ty work:to Implement state-of-the-art cyber 
.1 ;,. 'i sei:urity·b,:!st practices for solar"!>\/ ~ysteins. Applications must also have an 
: , >'· assessmeniiof economic viability of-the proposed system, activity or component. 

':· · _ Jhe project r~~u!ts are expected to validate the situational awareness tools and 
·1m~rove reslllence.:,\~ strategic locations associated with the critlcal infrastructure. 

In ~ddltlcm to tech~'~logy solutions, applicants may also explore unique and 
Innovative appros1i::h.es to accelerate the transfer of solar technology solutions that 
improve the sol.ar .~ituatlon awareness. Potential areas of Interest Include, but are 
not limlted tci; ·p;bjects or models that deploy alternative capital, for technology 
R&D transfer, incentlvlze industry-researcher collaboration, leverage existing 
facilities or capabilities, data and build approaches and methods that serve to 
drive down the hardware cost and ensure solutions, validation, certifications, 
resilience and electricity supply can withstand wide spread and coordinated 
threats, 

Questions about th/5 FDA? Emal SJ.FOA.SETO@ee,doe.gov 
Prablems with EERE Exchange? Email EERE· [fRE-Exchanq,;Suppott@hg.doe,qav Include FOA name rJnd number in 
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Appl I cants are encouraged to work with critical Infrastructure owners and 
operators, industry, academia, and other stakeholders including state, local, tribal 
and territories entitles to take proactive steps to manage risk and strengthen the 
security and resilience of the Nation's critical infrastructure, considering all haiards 
that could have a debilitating Impact on national security, economic stability, 
public health and safety, or any combination thereof. 

Topic 1,2 Validation of proactive resilience solut!?.i:t.~ based on solar energy 
systems. _.J._,,· 

. :::.=: ~: 
This topic will support applications to rese~(eh, d·ev~lop, and field valldate unique 
and innovative solutlons to enhance~~~- resilience of ttie bulk power system 
and/or distribution systems (lnclu!i!ng ii,lcragrids) with hjgh penetrations of solar 
PV systems. Technological advancements include control/co.ordination strategies, 
real-time system monitoring, rob~st.communlca~lon structures,_grid planning and 
analytical platforms, and integration·or:IJl!lltip!~ ~ER technologies. Projects must 
include field validation applicable to critical )Pfrii'structure that verifies the viability 
of system design, vaildate.s a.rr;:Wecture relat!qryships and Interoperability, ensures 
protection of system networ~s'a'nd .cl.ata against cyberthreats, and Informs 
functional requirements for _bulk and dlstribution·svs.tern planning platforms and 
decision support tools. Appllca·nts are en~oi.iraged to work with critical 
lnfrastructu~e 00Wn~rs ,!rnd opera.tCJ~~.!.J~.dustry,:oc.a~emia, and Other stakeholders. 

~ . : -~-· . . . . : . 

In addltlo~ ~o ,!!chnology_solution;}1-ppllcants may also explore unique and 
.. J1Jno1111t~ve approac;~e~"to''acc~huate tti.e transfer of solar technology solutions that 

.. ,f-::Ji'r1prov1{reslllence. Potentlai a~eas of interest Include, but are not limited to, 
·: '·:.. projects o/m:qdels th~_t.i;leploy alter~ative capital, for technology R&D transfer, 

··:: ·_ lncentlvlze ind~:ftry-rese~·n.;her collaboration, leverage existing facilities or 
·:capabilities, dat~ arJd build approaches and methods that :serve to drive down the 
h~·rdw_are cost and· ensure solutlons, validation, certifications, resilience and 
electricity supply cari.withstand wide spread and coordinated threats . 

. ::.· ... ·., .. -, 
Applicants ·ar~,encouraged to work with critical Infrastructure owners an(.l 
operators, Industry, academia, and other stakeholders Including state, local, tribal 
and territories entitles to take proactive steps to manage risk and strengthen the 
security and resillence of the Nation's critical infrastructure, considering all ha.ards 
that could have a debllltating Impact on national security, economic stability, 
public health and safety, or any combination thereof. 

Ques!lons about this FOA? F:mal S!.FOA.SETO@ee.doe.gov 
Problems wllh EERE Exchange? Email EERE· ffRE-ExchonqeSupr,ort@hg.d9e.qov Include FDA nume and numbeI in 

$Ubject line. 
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Cybersecurity and Interoperability: Applicants should describe their strategies and plans for 
establishing and maintaining lnteroperablllty, and the utilization of open stand.irds 
whereverposslble. Applicants should consider Interoperability within their solutlon (among 
devices and/or subsystems) and at the external interfaces with other utillty and customer 
systems. Applicants shall indicate where they have chosen to utlllze proprietary standards. 

Applicants should also describe their approach to establishing.and maintaining cybersecurlty 
throughout their solution, and at the interfaces' to external _i;oi:ri'ponents and systems. In 
accordance with the cybersecurity technique of defensecin-oepth, applicants shall not cede 
responsibility for cybersecurlty to the external boundarie·s of the.ir proposed solutlon, nor shall 
they propose that it be added on at some later sta~e,_. · ·. ·· 

. •':•. 
::: ... :· 

Post award, Recipients wlll be required to sub~1t ·im lnteroperablllty Plan and a cybersecurity 
Plan, detailing how they propose to Implement i1nd maintain ~hese aspects of their solution. 

; : ~ ___ ; ~ :-.. :-:·:: 
.. 

Antldpated Phases and Cost Share R~q~.lrement by Top)~/·· 
·::•:~ -·. 

The following table Illustrates the anti~i~~~~:d foe.us and reqJired cost share by phase for each 
topic, along with the anticipated tlmeframes fo'r'eac.b.phase:' :·:::o .. 

. . • • ::: ••• ;. - . .·: -:;: ·:· !-~ . • 
.. 

Topic 1.1: R&D for solar situation~! 
awareness ·.-'. , .:C:= 

• •, ' ••• •:' ~ I • •• ' 

'. '"··· -:·· 

Topic l,4; Validatlorj of proactlv.e 
resllience .solutions ··. . . . . >· 

•':,. 

Year 1 ... ;:y· I Year 2 
Phasf i.:• ·Research and 
develop~ent (20% cost share) 

Phase •i; Research and 
development (20% cost share) 

Year3 
Phase 2: Field 
validation (50% 
cost share) 
Phase 2; Field 
validation (50% 
cost share) 
(optional) 

Whil~'the phases iq~ntify the type of activity and required cost share, each project 
will be d·lvlg~d int9.~hree one year budget periods, with go/no-go decision points 
between eac·~ b~dget period. 

All work under EERE funding agreements must be performed In the United States. 
See Section IV.J.3 and Appendix C. 

C. Applications Specifically Not of Interest 
The following types of applications will be deemed non responsive and wlll not be 
reviewed or considered (See Section 111.D of the FOA): 

Ques!io11s about this FOA? Emal S1.FOA.SETO@ee.doe.gov 
Problems with E"ERE E1<cha11ge? Ema/I EERE- ffRf-E1<c/1ongeSuppqrt@hq,doe.9ov Include FOA name um.I ,wmb~ In 

subject line. 
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II. 

• Applications that fall outside the technical par;imeters specified in Sectlon 1.13 
of the FOA. 

• Applications for proposed technologies that are not based on sound scientific 
principles (e.g., violates the laws of thermodynamics), 

• Undifferentiated research, products, and/or solutions: This FOA seeks 
innovative solutions that help achieve SETO goals, Incremental advancement 
of undifferentiated or duplicative efforts is Jmiufflcient to meet SETO goals 
and is not of interest to this FOA. --, ,:,_'' ' 

• Projects lacking Influential impact from f~~e.ral funds: This FOA intends to 
fund projects where Federal funds will:provide a clear and measurable 
Impact, {e.g. retiring risk sufficiM1~!Y for follow~~n Investment or catalyzing 
development.) Projects that -hai/¢ ·sufficient monies _and resources to be 
executed regardless of fedora.I funds a re not of lnteres\. _ 

• Re-funding the same idea at the_ s11me technology readine~s level: This FOA 
does not intend to re-fund prior s'ETO a_wardees for the same Idea at the 
same technology re.~µi_n.ess level, -.:·\/•:r·· .. 

• Products or solution~.for _sy$tems which. do not tie to a grid or micro-grid (I.e. 
wholly off-grid appllcati_ons anq,portable p~y.ier). 

• Generl<; ~~chnologies of ~olut10·11s-tha, are not Integrated with solar PV. 
These Include .!,ensor and rneasur~merit,-cQmm'1.i"nlcatlons, and cyber security 

_; .- ~.:: . . ~-- . ~ :.- : ' .. ' 

O. Authorizing StatuJes 
. ·. . . : . ~ . 

Tbe programma~lc aui:hodzing statut~ is EPACT 2005, Section 931 (a)(2) • 

. : . .\ :;i~~-r~~-,iria~4c und~~;~;_;~ an~:~n~~inf,!~i wlll fall under the purview of 2 CFR Part 
·.' --, ,200 as amended,by 2 CF~tart 910. 

Award ,~~formai1_9n 

A. Award Ove:~~;i·}~ 
I. Estimate·d Funding 

' ~ . 

EERE expects to make approximately $46M of Federal funding available for 
new awards under this FOA, subject to the availability of appropriated funds. 
EERE anticipates making {b) (5) awards under this FOA. EERE may 
issue one, multiple, or no awards. Individual awards may vary between (b) 

(5) 

a11estions about thl:r FOA?Emal Sl.f0A.SET0@ee,doe.gov 
Prob/ems with EERE El/change? fmol/ fERE-EEl!f·E"chonqeSuuport@hq.doe.aoy Include FOA name and number In 

~ubject line. 
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EERE may issue awards in one, multiple, or none of the topic areas. 

EERE may establish more than one budget period for each award and fund 
only the Initial budget period(s). Funding for all budget periods, lncludlng the 
Initial budget period, is not guaranteed. Before the expiration of the Initial 
budget perlod(s), EERE may perform a down-select among different 
recipients and provide additional funding only to a subset of recipients, 

ii. Period of Performance -::· -~ ·- . ' 
EERE anticipates making awards that.wlll'rifo up to 36 months In length, 
comprised of one or more budget pe·rjods. Project continuation wlll be 
contingent upon satisfactory peJfprmance and go/no-go decision review. At 
the go/no-go decision points, t.~RE will evaluate project performance, project 
schedule adhere.nee, meeting milestone objectives,-compliance with 
reporting requirements, and ove1pll contri~JJtion to the· pr~gram goals and 
objectives. As a result of this eva·luatlon, Ei;RE will make a··determlnatlon to 
continue the project, re-direct the project; or discontinue funding the 
project. · ·,_: :.\:·:._.... · ·'·'":,_._, 

:::_ 
-=::,: 

iii. New APPlicatlons 01JIY >. . . 
EE~E v.i'n'l acceP.t only new:applii;llt.io,n~\.1.nd_er this· FOA. EERE wlll not consider 
appiii:atlons for'r.enewals of e)!jstirig EE RE-funded awards through this FOA. 

·····._ /::- ··-;:,::· ' 
•':: 

B. E.~~E Funding Agrk~rn.~nts ···: .. _ 
:':: ::Throug~ ,Cooper~tive:Agree·w;ents_ and other similar agreements, EERE provides 

· :, : flnandai an·d.o_ther support to proje~~~ that have the potential to realize the FOA 
· · .. objectives, -EER.E does ho~ use such agreements to acquire property or services for 

th~_,direct benefit ~:r use oh~,~ United States Government. 

i. co.operative !\greernents 
EcERE;generally,_uses Cooperative Agreements to provide financial and other 
support.t~,,.P_J,lme Recipients. 

Through Cooperative Agreements, EERE provides financial or other support 
to accomplish a public purpose of support or stimulation authorized by 
Federal statute. Under Cooperative Agreements, the Government and Prime 
Recipients share responsibility for the direction of projects. 

Questions about this FOA? Emoi S1.FOA.SETO@ee.doe.gov 
Problem~ wl!h EERE E1rcha1111e? Ema/I EERE- EERE-ExchanqeSuuP0t@hq.doe.ggv /n,;{ude FDA name Otld numbl?f In 

subject line. 
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EERE has substantial Involvement In all projects funded via Cooperative 
Agreement. See Section VI.B.9 of the FOA for more information on what 
substantial involvement may Involve. 

II. Funding Agreements with FFRDCs 
In most cases, Federally Funded Research and Development Centers (FFRDC) 
are funded independently of the remainder of the Project Team. The FFRDC 
then executes an agreement with any non-f.~RPC Project Team members to 
arrange work structure, project eKecutio_n, -~rid any other matters. Regardless 
of these arrangements, the entity that°l!PPlil!d as the Prime Recipient for the 
project will remain the Prime Reclpl~-1\t f~r ttie project. 

iii. Grants ' .. : ~ 
Although EERE has the auth~rity to provide financlai s°i./pport to Prime 
Recipients through Grants, EERE generally does not fund' projects through 
Grants. EERE may fµnd a limited tiurri~i;r _o,.f.projects through· 15rants, as 
appropriate. .: :,:: · · ·. -:::: '_. .. 

·:·~.-- ·.;~~ · .. ~\ 

iv, Technology lnvestllle~-t 'Ag~~ements >. 
In rare_c_ijs_e_s and If determined ·ai>ii:rop,rlate, EER,i; will consider awarding a 
Te~hn9logf'investment Agr~em~ryt.(TIA) t_Q .11 nori~FFROC applicant. TIAs, 
gov~rned by 1<f~fR P.art GO~, ~r~·roisslstanc'e'instruments used to increase the 
invofV~(Tlent of c<i!l'lmercial i:iriHties in the Department's research, 
development, .;i~_cl d.emonstrati.ol')_ programs. A TIA may be either a type of 

· ;. '-· ': - :° );O_Qperatlve agr~'eriierit or .il.n assfs_tance transaction other than a cooperative 
·./:}·;-:· agre~inent,-depending on th~_lntelf~ctua\ property provisions, In both cases, 

TIAs arehpt necesS<!fily subject to all of the requirements of 2 CFR Part200 
as amende~,~y 2 CFF(e~rt 910. 

·11_1_ a TIA, EERE -i:nay modify the standard Government terms and conditions, 
1ricl\,l~lng buri,ot limited to: 

• =~ •u;::; 

• ·.lht~l~~ual Property Provisions: EERE may negotiate special 
arrangements with recipients to avoid the encumbrance of existing 
Intellectual property rights or to facilitate the commercial 
deployment of Inventions conceived or first actually reduced to 
practice under the EERE funding agreement. 

• Accounting Provisions: EERE may authorize the use of generally 
accepted accounting principles (GAAP) where recipients do not have 

au~stlonsabout this FOM fma1Sl.f0A.SETD@ee.doe.gov 
Problem~ w/111 Ef'RE Exchange? Email EERE· EERE-ExchanqeSupport@hq.doe.qov /ndude FOA name alld number In 

subject line. 
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accounting systems that comply with Government recordkeeplng and 
reporting requirements. 

EERE will be more amenable to awarding a TIA In support of an application 
from a consortium or a team arrangement that Includes cost sharing with the 
private sector, as opposed to an applicatlon from a single organization. such 
a consortium or teaming arrangement could Include a FFRDC. If a DOE/NNSA 
FFRDC is a part of the consortium or teaming {lrrangement, the value of, and 
funding for the DOE/NNSA FFRDC portlon_qf.ihe work will be authorized and 
funded under the DOE field work aut~oriiation system and performed under 
the laboratory's Management and op:~ratlng cpntract. Funding for a non• 
DOE/NNSA FFRDC would be thr9!Jgh'a·n lntera~eJ!~Y agreement under the 
Economy Act or other statutors/alithority. Other appropriate contractual 
accommodations, such as thtise Involving intellectual P.toperty, may be made 
through a "funds In" agreerri~rit,to facilitate the FFRDCs Pllrticipation In the 
consortium or teaming arrangem~r;iJ. If a T{A Is awarded, cer.~aln types of 
Information descrl~e,d in 10 CFR 603'.47.0(bi are exempt from disclosure 
under the Freedom pf Information Acff~r..flve years after DOE receives the 
Information. ·: ... ·· ··'- ·'.',·. •:i/_ 

- 1,._._ 

An appliiaflt_ rr.ay requ~~t,a TIA i(it:b.~l_i~ll!!s th-~t using a TIA could benefit the 
RD~_D.objectlves. of the progr~m '(see section. 603.225) and can document 
thesJ benefits. i~ an appllcan(i{seeklng to negotiate a TIA, the applicant 
must inti.Ude an bxpllclt request in Its Full Appllcatlon. After an applicant ls 

•, •; . , .s~lectei f~~ !IIN~}d hego._t.!!'ltlon; t~~ Contracting Officer will determine If 
·.·.-·•.i\_-.. :·: · ·. ,. ' awan:;ling a TIA, would bene~j~t_he· RD&D objectives of the program in ways 

that iike\y would.Qot happen· if-another type of assistance agreement (e.g., 
cooperatiiif! agreem~_nt subject to the requirements of 2 CFR Part 200 as 
amended by.2 CFR Part 910), The Contracting Officer will use the criteria in 

· :: ,.10 CFR 603, Subpart B, to make this determination. 
~ :· -: :_ ~·-; 

Ill. Eligibility Information 
To be considered ·jJ;j~'b~tantlve evaluation, an applicant's submission must meet the 
crlteria set forth below. If the app\lcatlon does not meet these lnltial requirements, it 
will be considered non-responsive, removed from further evaluation, and Ineligible for 
any award. 

A. Eligible Applicants 

I. Individuals 

Questions about this FOA? Emo/ S1.FOA.SITO@ee.doe.gov 
Problems with EERE firchange? Email EERE- EfRE-Ex~hanqeSupport@hq.do e,goV Include FOA name and iiumber in 

,abject fine. 
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u,s. citizens and lawful permanent residents are eligible to apply for funding 
as a Prime Recipient or Subreciplent. 

ii. Domestic Entities 
For-profit entities, educational institutions, and nonprofits that are 
incorporated (or otherwise formed) under the laws of a particular State or 
territory of the United States are eligible to apply for funding as a Prime 
Recipient or Subreciplent, Nonprofit organ.ii.::_atlons described in section 
501(c)(4) of the Internal Revenue Code of 1986 that engaged in lobbying 
activities after December 31, 1995, ~r~:~o't ~Ugible to apply for funding. 

State, local, and tribal governm.im~-entities ,1re eligible to apply for funding as 
a Prime Recipient or Subrecipf~nt. : ''· . 

. -~. -,;.: 

DOE/NNSA Federally Funded Res~arch anqpevelopmenf<::!!nters (FFRDCs) 
are eligible to apply for funding as i¼.Sul;,rt!c:lplent, but are not .eligible to 
apply as a Prime Re~lpient. · · :f):" · .· 

~:• . •: l. • ; '; .. 

Non-DOE/NNSA FFROC~ arii'elig_lble to apJlyJor funding as a Subreciplent, 
but·are l)Ot ellglb(e to a'pply as a Pri"!e Recip(e!J,t. 

Fed~r~I ~g~~~/e~,;¼nd lnst~~m,1mi~ii:;~~~tthe_r_ tha-n DOE) are eligible to apply 
for fu[l_dlng as a $Ubrecipierit, ·but are not eligible to c1pply as a Prime 
Recipieh~'. ... ,.{\. ':-,,., ;' __ ' 

.. ,y)\if-:F~r'eign E~titi~s ·,' ' ': 
Foreign ~-n~itles:·,whether for-prbm or otherwise, are eligible to apply for 
funding i.u'lder this FOA. other than as provided In the "Individuals" or 
"Domestic ·En'tities" s~ctions above, all Prime Recipients receiving funding 

-:1,1_nder this FO!\. must be incorporated (or otherwise formed) under the laws 
of a.State or t~i'ritory of the United States, If a foreign entity applies for 
fuilding·as.a ·p_r'ii-ne Recipient, it must designate in the Full Application a 
subsidi~·ry_~r"affiliate_incorporated (or otherwise formed) under the laws of a 
State or territory of the United States to be the Prime Recipient. The Full 
Application must state the nature of the corporate relationship between the 
foreign entity and domestic subsidiary or affiliate. 

Foreign entities may request a waiver of the requirement to designate a 
subsidiary in the United States as the Prime Recipient in the Full Application 
(i.e., a foreign entity may request that it remains the Prime Recipient on an 
award), 1o do so, the Applicant must submit an explicit written waiver 

Questions abaut this FDA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Email £ERE- EERE-E:xchanqeSupport@llq.doe.gov Include FOA name a111J number In 
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request in the Full Application. Appendix C lists the necessary information 
that must be Included In a request to waive this requirement. The applicant 
does not have the right to appeal EERE's decision concerning a waiver 
request. 

In the waiver request, the applicant must demonstrate to the satisfaction of 
EERE that it would further the purposes of this FOA and is otherwise In the 
economic interests of the United States to h.a11e a foreign entity serve as the 
Prime Recipient. EERE may require addltlonal"informatlon before considering 
the waiver request. ,. ·' 

A foreign entity may receive funq_lng as a subreciplent. 

Iv, Incorporated Consortia>.= 
Incorporated consortia, which may indude_i;lomestic and/Cir foreign entities, 
are eligible to apply for funding as a,PrllTlfReclpient or Subredpient. For 
consortia lncorpora~~d (or otherwls~ fo.~med) under the laws of a State or 
territory of the Unite·d states, please refeJ to uoomestic Entities" above. for 
consortia lncorporat~d. in f~·reign countries:·_pJease refer to the requirements 
In "Forel~11 Entitles" abo~e, · · · · · · 

Eac;hincorporate,d consortium 11\USt have ;in. Internal governance structure 
and a 11,1rltten set i;>f internal ru!es. Upon request, the consortium must 
provlcie~)Nritte.~:descrlptlon bi-its Internal governance structure and Its 

· · ·· · Internal rulas to'the EERE Contr~c,lng Officer . . , ••, ., .. ·-- . . 

v. Unincorporated Consortia 
Unincorporated Consortia, which may Include domestic and foreign entities, 
must deslgn~\e one m·~mber of the consortium to serve as the Prln:ie 

· · _ll,eciplent/con,ortium representative, The Prime Recipient/consortium 
r~presentattve.·rnust be incorporated (or otherwise formed) underthe laws 
of istate or#frltory of the United States. The eliglbllity of the consortium 
will b~ deter.mined by the eligibility of the Prime fl.eclplent/consortlum 
representative under Section Ill .A of the FOA. 

Upon request, unincorporated consortia must provide the EERE Contracting 
officer with a collaboration agreement, commonly referred to as the articles 
of collaboration, which sets out the rights and responsibilitles of each 
consortium member. This agreement binds the lndlvidual consortium 
members together and should discuss, among other things, the consortium's; 

Questions about t/iis FOA7 Emal SI, FOA.SETO@ee.doe.gov 
Problem~ with fERE Exchange? /;mall ffRE-EERf-fxchanqeSvppart@hq.doe.gov fnc/ude FOA name and number In 

subject line. 
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• Management structure; 
• Method of making payments to consortium members; 
• Means of ensurlng and overseeing members' efforts on the project; 
• Provisions for members' cost sharing contributions; and 
• Provisions for ownership and rights in intellectual property developed 

previouslv or under the agreement. 

B. Cost Sharing 

Cost Share 20% 
For Topic 1.1, the cost share must be at leil~t 20% of the total allowable costs for 
research and development projects ({~.;--the sum of the Government share, 
including FFRDC costs if applicable,·a,nd· the recipient sh~~e,qf allowable costs 
equals the total allowable cost of th~. project) a11d must com¢. from non"Federal 
sources unless otherwise allowed by· iaw. (See 2 «;;fR 200.306 a:rid.;2 CFR 910.130 
for the applicable cost ~~i!,rlng requlremerir~J. )'.· .- .. 

. :: =•~;. ·.·.. . . :- . · ... 

Cost Share 50% ·.·::·.•=· 
For Topic 1.2 and 1,3, the CQ$t share must be at least 20% of the total allowable 
costs for Phase·l; research and development, and at least 50% for Phase 2: field 
validatlon:_;':"!:;.".:._'.·. ''\ ·.::':,:·>·-- ·,. · 

::. \: -.- .. -.. ;; ~~= - .. -~ .. ·:. 

To asslst"app_llcants in _c.alculating p(oper cost share amounts, EERE has included a 
cost share informat!c:,ri°s~_e_e~_and sai-i-ip.le cost share calculation as Appendices B 

.. <:~ndC.t~t~lsFOA_.:;/:• .. : ;._,__ \;_., 
•,· .·. ! .. 

i. Legal R~~ponsibi\i!V 
Although thicost shat:e requirement applies to the project as a whole, 
Including w~rk performed by members of the project team other than the 

. "Prime Recipient, the Prime Recipient Is legally responsible for paying the 
entire cost shar'e. The Prime Recipient's cost share obhgation is eKpressed In 
the Assj~ta_11c~·-;.,greement as a static amount In U.S. dollars (cost share 
amount) ~rid ·as a percentage of the Total Project Cost (cost share 
percentage}. If the funding agreement Is terminated prior to the end of the 
project period, the Prime Recipient is required to contribute at least the cost 
share percentage of total expenditures incurred through the date of 
termination. 

Questions about this FOA? EmaiSl,FOA. SETO@ee.doe.gov 
Problems with EERE Ex~hange? Email EERE- EERf·f'!(chanqe5upport@hq.doe.gov Include FOA name and number in 

subje~t line. 
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The Prime Recipient is solely responsible for managing cost share 
contr!butfons by the Project Team and enforcing cost share obligation 
assumed by Project Team members In subawards or related agreements. 

ii. Cost Share Allocation 
Each Project Team ls free to determine how best to allocate the cost share 
requirement among the team members. The amount contributed by 
individual Project Team members may vary,_as_long as the cost share 
requirement for the project as a whole is ni·et.· 

. --:·-,·.· ·. 
iii, Cost Share Types and Allowabmty· 

Every cost share contribution l)lu$tbe allowable urider the applicable Federal 
cost princlples, as descrlbedfn'sei:tlon IV.J.1 of the FQA. In addition, cost 
share must be verlflable up~n-submission of the Fu If Application. ·.. : ;. 

Project Teams may provide cost ~h~re tn th.e form of cash-oi"ln~kind 
contributions. Cost share may be provli;led by the Prime Recipient, 
Subredplents, or th.Ir~ p-al'.t{!!S (entities"th<1t do not have a role In performing 
the scope of work). Vendors/C!)n_tractors ni;i_y not provide cost share. Any 
partial do11at1on of good~ or ser-~ice_s.i::, considered a discount and is not 
al!ow~-~ie>' :_ . >.. : '.' \( •. . ·: 

Cash· contributions Include, bQt.are not limited to: personnel costs, fringe 
costs, sup_ply an<~gylpment co~t,s, indirect costs and other direct costs. 

.. . ~ 

\.,\ind contributions ar~ those where a value of the contribution can be 
readily dEltermin~d,_verlfied a'~ci justified but where no actual cash Is 
transacted'tn securing the good or service comprising the 
contribution:'.:Allowahle in-kind contributions indude, but are not llmited to: 

: the donation :of volunteer time or the donation of space or use of equipment, 
··. ?_; 

Proi"e~t _tea mi thay use fu ndlng or property received from state or local 
goveri1rner'ifrto meet the cost share requirement, so long as the funding was 
not provliled to the state or local government by the Federal Government. 

The Prime Recipient may not use the following sources to meet Its cost share 
obligations including, but not llrnited to: 

• Revenues or royaltles from the prospective operation of an activity 
beyond the project period; 

QuesUons about this FDA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- ffRE,frchangeSupport@hq.doe,qov Include FOA name and number in 

subject/in•. · 
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• Proceeds from the prospective sale of an asset of an activity; 
• Federal funding or property {e.g., Federal grants, equipment owned 

by the Federal Government); or 
• Expenditures that were reimbursed under a separate Federal 

Program. 

Project Teams may not use the same cash or in•kind contributions to meet 
cost share requirements for more than onelr~ect or program. 

Cost share contributions must be spei;lfl~d II) the project budget, verifiable 
from the Prime Recipient's records, arid necesS!lfY and reasonable for proper 
and efficient accomplishment oOl"!e project. As all.sources of cost share are 
considered part of total proj!!cct_cost, the cost shafe dollars will be scrutinized 
under the same Federal regiil11tlons as Federal dollars· t.o. the project. Every 
cost share contribution must bi!. f!!Viewed a1_1d approved In.advance by the 
Contracting Officer and incorporated Into ,the project budget ~efore the 
expenditures are loc4rred. · ---:,< .. '.\-'. · ·. : . :-.. ~ --._ . ~·- . 

Applicants are encourc16e~ to _r~fer to 2 CFR;~o0.306 as amended by 2 CFR 
910.130 {?< 10 CFR 603,5.~5·555 for ~dditlonal guidance on cost sharing. 

iv. co~~~ ~h~~: Cootribut;·ci'~s,by'.~i~'6K =.: •.: -? 
Beca·V$~. FFRDCs-~fe funded "hfiiie Federal Government, costs Incurred by 
FFRDcs· g~n,era)!y;may not be us~~ to meet the cost share requirement, 

..... · ,-_· :_ F.F.RDCs m.iy_,cqr:itrlbu.te c;gst share _.;mly If the contributions are paid directly 
. . froni th_e coritri:tc~or' s Mana·gemeiif Fee or another non•Federal source. 

~ . . ·. . .. ' . ; ' .. 

·. · v. Cost Sha·re.Verificij_\lon 
Applicants ar~ required to provide written assurance of their proposed cost 

· ~hare contrib~tions In their Full Applications. 
--- -.:.: 

Up~ri selectlqri.for award negotiations, applicants are required to provide 
addltlo~k(J~f~rmatlon and doC\lmentation regarding their cost share 
contrlbuti;;ns. Please refer to Appendix A of the FOA. 

vi. Cost Share Payment 
EERE requires Prime Recipients to contribute the cost share amount 
Incrementally over the life of the award. Specifically, the Prime lleclplent's 
cost share for each billing period must always reflect the overall cost share 
ratio negotiated by the parties (i.e., the total amount of cost sharing on each 

Q/lestlans about this FOA? Emai S1.FOA.SETO@ee.doe.gov 
Problems w/111 EERE Exchange? Ema// EERE· EERE-f'.)(c/1a11qeSupport@hq.doe.aa11 /,u:/ude FDA name and number in 

subje,t One. 
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Invoice when considered cumulatively with previous invoices must reflect, at 
a minimum, the cost sharing percentage negotiated). As FFRDC funding will 
be provided directly to the FFRDC(s) by DOE, Prime Recipients will be 
required to provide project cost share at a percentage commensurate with 
the FFRDC costs, on a budget period basis, resultlng in a higher Interim 
involcii:ig cost share ratio than the total award ratio. 

In limited circumstances, and where it is in th!:: government's interest, the 
EERE Contracting Officer may approve a re~uest by the Prime Recipient to 
meet Its cost share requirements on a. (e~.s.frequent basis, such as monthly or 
quarterly. Regardless of the interval request~~. the Prime Recipient must be 
up-to-date on cost share at eaclJ:i.n~erval. Such requests must be sent to the 
Contracting Officer during aw~i-iJ "negotiations and include the following 
Information: (1) a detailed ju~tificatlon for the request; .(2) a proposed 
schedule of payments, lndudirig amounts a!l(I dates; (3j ii;v,.,rltten 
commitment to meet that schedul~; and l4) such evldence·a:, necessarv to 
demonstrate that,.tl)~ Prime Reclplh1t ti~i ~omplled with its cost share 
obligatlons to date; Jhi:;_(;C!ntractlng Officer must approve all such requests 
before they go into eff~ct. :: : ; · ·-,-

C. Complian<:e :Criteria '· , .. }\\. · .. , ·· 
Full Appii~~tions rliJst meet all Compil~nce crlierla listed below or they wlll be 
consider~'d' noncompliant. EERE will not review or consider noncompllant 
submissions:· inc;luding·fyll. Ptppl!catiilns, and Replies to Reviewer Comments that 

.. w~ie.:.~1,1bmitt~d th_(o\Jgh\ne:90.s. otheHh!l n EERE Exchange; submitted after the 
,.) : \ippllcabie d~adllrie; \ind/or sul:imitte~ Incomplete. EERE will not extend the 

submlssion··dead\lne fe>t applicants that fail to submit required information due to 
- .:~erver/connect.i,;,n congest.Ion. 

·:. :_·· 

i. ·c!?mplianc:e.~riterla 
:,;: 

1, Full_!l,pp,1.t;itions 
Full A~plicatlons are deemed compliant If: 

• The Full Application complies with the content and form 
requirements in Section IV.D of the FOA; and 

• The applicant successfully uploaded all required documents and 
dicked the "Submit" button In EERE Exchange by the deadline 
stated In the FOA. 

Questio11sabouttf>fs FDA? fmai S1.FOA.SETO@lee,doe.gov 
Problems with EERE E11change? Email EERE-EEBE-Eltchonaesuuporl@hq.dpe,qov Include FDA name and mimberln 

subje~t fine. 
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2, Replies to Reviewer Comments 
Replies to Reviewer Comments are deemed compliant If: 

• The Reply to Reviewer Comments complies with the content and 
form requirements in Section IV,E of the FOA; and 

~ The applicant successfully uploaded all required documents to 
EERE Exchange by the deadline stated in the FOA. 

D. Responsiveness Criteria 
All "Applications Specifically Not of Interest,"- as"0de,scribed In Section 1.C of the 
FOA, are deemed nonresponsive and are riot reviewed or considered • 

. •:. . •' 

E. Other Eligibility RequiremE!nts 

i. Requirements for DOE/NNSA Federi!IIY Funded Res_earch and 
Development C,enters (FFRDC) Usted as the Applicant 

· A DOE/NNSA FFRDC)s eligible to apply for funding under this FOA ifits 
cognl~ant Contracttng Officer provides wrlt):~n authorization and this 
authorization is submlttfd with the. appllcation. If a DOE/NNSA FFRDC is 
select!c!d fqr-.award negoi:\ation, t61i;pfoposed wbrk wlll be authorized under 
the.DOE work aµ~horlzation,prq~e~s and p'erformed under the laboratory's 
Ma'n~,iement an~ Operatin.g fo,1&0) contract; 

.-Th.e fotlo~in~ *~~ding ls ~cce~table for the auth~rization: 

Autl\orfaation i~ granted for ti~ i~~t:~\\i:ib'dr.~t~/v'N"~fo~j laboratory 
to particlp,M in the·woposed project. The work proposed for the 
laboratory li/i::ons!stenfwlth or complementary to the missions of the 
1.ilboratory, anq will not adversely impact e~ecution of the DOE 
a·ssjgned progf \:\ms at the laboratory. 

Ii. Requlreri,felnts for OOE/NNSA and non~DOE/NNSA Federally 
Funded ·-R~search and Development Centers Included as a 
Subreclpient 
DOE/NNSA and non-DOE/NNSA FfRDCS may be proposed as a subreclplent 
on another entity's application subject to the following guidelines: 

1, Authorization for non-DOE/NNSA FFRDCs 

Questions about this FOA? Emal $1. FOA.SETO@ee.doe.gov 
Problems with EfRE Exchange? fma/1 EER£-ff!lf-frchanqeSupport@hq.doe.gov Include FOA name ond number In 

subject line. 
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The Federal agency sponsoring the FFRDC must authorize In writing the 
use of the FFRDC on the proposed project and this authorization must be 
submitted with the application. The use of a FFRDC must be consistent 
with Its authority under Its award. 

2, Authorization for DOE/NNSA FFRDCs 
The cognizant Contracting Officer for the FFRDC must authorize in writing 
the use of the FFRDC on the proposed project and this authorization must 
Ile submitted with the application. The .toilowing wording is acceptable 
for this authorization: -. /J) { ;_ 
Authorization is granted for ~hf.! iE6.te¥.:(~btr~fo:/vJii.am~] 
Laboratory to participate .hl the proposed pro]ei:.t. The work 
proposed for the laboratpry. Is consistent with or complementary 
to the missions of the laborl!t□ry, and w.ill not adv~rs~ly impact 
execution of the DOE assigned programs at the laboratory, 

- . . ... _.' .::. :· :~: \ . . . 

3. Value/Fundin~ ?·-'·'·. -, , 
The value of and fundi~g for the FFRDC: P!,lrtlon of the work will not 
normally be lncludeQ In the aw~r.d to a s"i.1cc!lSsful applicant. Usually, DOE 
wjll"fund ,l!_DOE/NNSAFFRDC coJtractor through the DOE fleld work 

:]Jr.~pos.ai ~yst_em and non~~-o~iNNS,(Ff.~DC through an lnteragency 
agreement with the spons.~ririg agency. · 

: . ,:, ~ 

' ' 

._._.:. ,4, Cost SIJ~re-: \' .-.':··.:, , .. 
>\:'- ·" · · ,·,:_':A!though the FFRDC piirti<?~ ci the work ls usually eKcluded from the 

award to a""°successful applicant, the applicant's cost share requirement 
wlll be based ol) __ the total cost of the project, including the applicant's 
and the F,FRDC's portions of the project. 

S, Responslbll\ty 
·T~e Prirri~:_Reciplent will be the responsible authority regarding the 
settlf;l!Jle!lt and satisfaction of all contractual and administrative Issues 
lncluci1ri·g, but not limited to disputes and claims arising out of any 
agreement between the Prime Recipient and the FFRDC contractor. 

6, Limit on FFRDC Effort 
The FFRDC effort, in aggregate, shall not exceed SO% of the total 
estimated cost of the project, Including the applicant's and the FFRDC's 
portions of the effort. 

Questions uhom this FDA? £mC1ISI.FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? £moil £ER£- ~ERE-El<i:hunqeSuqport@hq.doe.gov Include FDA nome ond number in 

sub}ea line, 
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Department of Energy (DOE) 
Office of Energy Efficiency and Renewable Energy (EERE) 

Advanced Solar Systems Integration Technologies 

Funding Opportunity Announcement (FOA) Num~r:J>EwFOA-0001987 
FOA Type: Initial _ ,-:/: .. 
CFDA Number: 81.087 ·· ·,_. ·--

,••: 

FOA Issue Date: ,, ,., {b) (5) .. 

Letter of Intent Due Date . ~ .. ~ 
Submi,sion Deadllne for full Appllcatlon5: . ,_ 

·--... 
., .. . ,_ 

Expected Submission Deadline for Rtpllcs to Reviewer Comments: '._ :.: : .. ~' . ~- . !~--- -_-. 
Expected Date for EERE Selection Notlf,cathm~: ,. 

::, 

Expected Tlmeframe for Award Negolla·tlom 
" 

~ : :-~-: 60days .. 

, .. _,;-,};-.:_.:, 

i 

. ·-:,-· 

• To apply to this foA, appli~~ilts must r~~j-~~~r with and submit application materials 
through EERE Exchan8,e a~ https:/leeresEiidumge.energy.gov, EERE's online application p~q:'· /.'.·<-=-; .. , ... ·. ':':'_. ... · .,. ,:-:,;--,-.,. '·; 

• Ai:,plicants must.designate pr\n:iary and b~ckup points-of-contact in EERE Exchange with 
whorr.i. EERE wlll comm1.mlcate to.<;onduct award negotiations, If an application is 
selected. for award neg6j:iations, it:·is not a commitml!nt to issue an award. It Is 
imperative that the applic~nt/selectee be responsive during award negotiations and 
meet negotia~!()n deadlires, Failure to do so may result in cancelatlon of further award 
negotiations and. f!lSci,~si'on of the Selection. 

··::::(:·.:=; 

Questl11ns about this FOA? Email S(.FOA.SETO@ee.doe.gov. 
Pmb/ems with £ERE EKd111nge? Email EEl!f-EERE•EiechanqeSupport@hg.doe.qov Include FOA nam" ond number In 

subject /i~e. 
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I. Funding Opportunity Description 

A. Description/Background 
This Funding Opportunity Announcement (FOA) is being issued by the U.S. 
Department of Energy's (DOE), Office of Energy Efficiency and Renewable Energy 
{EERE), Solar Energy Technologies office (SETO). This section describes the overall 
goals of SETO and the type of projects that are being solicited for funding support 
through this FOA. -

r •• 

··-: 

In 2016, solar power surpassed 1% of annl!~I iitei:_tricity supply in the United States 
for the first time, and the Energy· lnformatli:in Administration projects that solar 
wlll grow to 5% of U ,S, electricity by 2,030, 1 Further; :if t~e price of solar electricity 
and/or energy storage declines mpr_e i~pidly than project~d, that percentage could 
be even hlgher,2 But solar is more\han Just a source of affor_~.,'!ble electricity; It 
also provides the potential to improve grid reliability and reslliei:11_:e, increase 
employment ,3 create 1:!uslness opporti.inltle~, increase energy diversity, and 
provide environmental b~h~fl~s. · ' ., ... ',' 

. . . . : . : . -~ 
The mission of the Solar Enerny.Techn!:!logles OffiC!! (SETO) is to support early­
stage researc.b ,1nd develop111ent to impi:pv~ the perfOIJTlance and flexibility of 
solar techn~logies:t_lnit contrlb~te to !11~1.labi~ and re1inent U.S. electric grid. The 
office imi!!.sts in innov~~ive researt_JJ:,¥orts ttiai:'s~curely integrate more solar 
energy info.the grid, enhance the u~e, storage and dispatch of solar energy, and 
lower solar electrlciW ~ost~.. ' ,, 

, , ,. ·. '1~i~i~~~s~s o: -~;-~,;f~r~nt:~·olar.en~-i~y technologies: photovoltaic (PV) 
· :· technologlt!'s'th11t dlrettly,convert sunlight into electricity, typically via a 

.. semlconduct~r>~nd concentrating solar thermal power (CSP} technologies that 
. convert sun Jlght't~ __ heat, which can be converted or stored until needed, and then 
us~d- t~ generate el~~trlcity or provide other energy services. Because sunshine 
varies w.lth the tlm~."9f day, location, and season, solar power systems must be 
paired witt1 <!.dapti.ve ·1oads, other sources of power, or energy storage to deliver 
electrlclty whe~ever it's needed. This dependency reduces the value of solar 
power systems· once solar starts to supply a significant fraction of the electricity 
within a given region and highlights the need for a focus on addressing grid 

1 U,S, Department of Energy, Energy Information Administration, 11\ternatl<>nal Energy outlook 2017, DOE/EIA-
0484 (2017). 
• P.A. Basore and w.J. Cole, •comparing supply and demand models for future photovoltaic power generation In 
the USA,• submitted to Progr,:ss in Phowvoltalcs.- l!eseo1ch and Applications, 2017. 
3 The Solar Foundation, Notional Solrzr Jobs Census, 2010-2.016. 

Quest/OIi~ rzbout lhis FOA? fma/5l.F0A,_SETO@ee.doe.gov 
Problems with EERE fxchrznge? Emal/ fERE- EERE •fxc/1onq1'Suppo11@hq. doe. qo't Include FOA name and number In 
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integration challenges. 

SETO, in pa rtnershlp with other offices at DOE, launched the SunShot Initiative In 
February 2011 With the goal of solar electricity becoming price-competitive with 
conventional utility sources by 2020,4 The SunShot 2020 goal has already been 
achieved for utility-scale PV, and with continued effort, lt Is likely to be achieved 
for grid-tied solar applications. As a result of this tremendous progress and In 
response to the growing deployment of solar in the U.S., SElO ls increasing its 
focus on addressing the challenges related to seaml~sly Integrating high 
penetrations of solar energy onto the nation'(el~ctriclty grid. Additionally, SETO 
set 2030 cost targets to further reduce the i{osf of :iolar electricity across all 
market sectors, which would make solar one of ti1e m~st affordable sources of 
electricity and enable a substantial fraction of U.S. electricity deman<I to be 
supplied by sol-1r techno\ogy,5 T~e.~argets for the unsubsicl!ied cost of electricity 
at the point of grid connection In a ·1~~atlon with average u'.s. s.olar resources are 
3¢ per kilowatt-hour (kWh) for utility-sc;;ile phqt_1,w,oltaics, 4¢ per k.Wh for 
commercial rooftop phot.ovoitalcs, 5¢ p~r kW.h for residential rooftop 
photovoltaics, and 5¢ per:kWh for concen.ti:a.t_ing solar power with thermal energy 
storage. · .:.:,.: ._.. :. · ', · 

.. ,, .. 

By supporting ~~rly-stage reJ~_~,rch a~~~~ t)l_e solar ~n1crgy technology space 
through thi~Joi>.;·I;ETo can fostl;lr inn.ovation apd enable integrated multi­
technology'solutions that can adv~n.c~i'the wide~pread adoption of solar power 
while secur~ly integra_~ing It Into tiifn.atlon's energy grid . 

. _ _._::6.ci'E::ts-c.om~i::~d t~'ji;~;oiiing ~he a~f~·(fiabllltV of energyte£hnologles and 
, ... ·strengthening the En~rgy Sector's· c~pablllty to withstand cyber and physical 
-.. threats, incli.iclln_g nattiriiJ.dlsasters, Improving the strategic location and situational 
- .l!_wareness of so\~r system~.c.an help ensure continuity of service In the face of 

wi~~spread and c~ordlnate·d threats. Developing innovatfve approaches to 
;,ctel~rate the transf~r of solar system solutions that will Improve Energy Sector 
resllle-~t.~·if also a R~l.ority. 

The Syste~;\~t,~ir~~ion (SI) subprogram supports early-stage research and 
development that advances the reliable, resfilent, secure and affordable 
integration of solar energy onto the U.S. electric grid. For more in-depth discussion 
of solar grid integration, please visit "Solar Grid Integration" 
https:/jenergy.g_ov/eere/solar/downloads/technicat-background-2018-seto­
fundlng-opportunity-announcement. 

~ SunShot Visioll Study, NllEL Technical Report DOE/G0-102012-3037, 2012. 
• U.S. Dept. of Energy, The Su11S/1ot fnit/atlve'.s 2030 Goal: 3C per KHowatt Hour for Solar E/ectrialy, ;!016. 

Questions obout this FOA? Ema/ SI.FOA.SHO@ee.doe.gov 
Problems with ffRE Exchange? Email EERE- ff8E-Exchr:mqeSuppot1:@hg.doe.gov lndude FOA name olld number In 

subject line. 
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In 2011, solar power comprised less than 0.1% of the U.S. electricity supply with an 
installed capacity of just 1.2 gigawatt!> (GW). Solar now supplies nearly 2% of the 
annual U.S. electricity demand6 with an Installed capac:lty of roughly 47 GWs7, and 
is continuing to grow. According to U.S. Energy Information Administration (EIA), in 
some states and regions, solar represents up to 15% of total annual electricity 
generation. Instantaneous solar generation can reach a much higher level, more 
than 40% In some cases.a 

Monthly nel electricity generation from selected fuels (Jan 2007. Mar 2017) 
share of total electricity generalion 
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figure 1: Fat lh, fir>t rfme, i" Morr:h ;?017 oo/!/r':supp//ed 21' d/ lh~: U.J. e/e<tri<ltf demond, while wind aml solor oomblned 
a«a~nted for'-~ of tbey.s. ele<111i:nii pon~rp_t/01>. ·(Sourc_e: EIA} : '. 

: ;·. ; ·:·, •·: ... , :- ·:; . : ~ ·::· ' : . - : . ' . 
. ·.•-

A~'t~e penetration ·of.solar energy on the grid continues to increase, it becomes 
lmpe_ratlve to ldentify"the assodat!!d technical, economic and regulatory challenges, and 
to deveiop lmpactful sol~,lons ln order to ensure compatiblllty with the existing grid and 
a smooth tr.arsltlon to a ~.i:.cure, reliable and resilient grid of the future. 

- . ?··· 
Tradition al grid arcti\tl'!<:ture was based on large-scale centralized generation remotely 
located from consu·niers; hierarchical control structures with minima I feedback, llmlted 
renewable generation such as wind and solar, Umlted energy storage and passive loads. 

• U.S. Energy Information Administration (EIA), Electric Power Monthly with Datil for November 2017, publlshed 
In Janua,y 2018. https://www.ela.gov/electricll'{/monthly/curcent month/epm.pdf 

' Source: Solar Energy Industries Association (SEIA), ht!p://www.sela.org/ 

• For example, in the Callfornla Independent System Operator (CAISO) MQllthlv ft<lnewables Performance Report, 
the 5-mlnute market data shows that at the maximum solar served almo•t45% of the load In September 2017, Sf!e 
http://www.r;aiso.com/Oowments/MonthlyRenewablesperformanceReport-Nov20l7,html 

Quest/011s about this FDA? EmoJSI.FOA.SETO@ee.doe.gov 
Problems with EERE E~change? Email EERE- EfRE-f)(cha11qeSupport@hq.doe.gov Include FOA name and number in 
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A modern grid must be reliable, resilient and secure. It must have the abilltv to 
dynamically optimize grid operations and resources, rapidly detect and mitigate 
disturbances, engage millions if not billions more Intelligent devices, integrate diverse 
generation sources (including both conventional and renewable types), Integrate 
demand response and energy efficiency resources, enable customers to manage their 
electricity use and participate in markets, and provide strong protection against physical 
and cyber risks, 

The current business-as-usual trajectory for the electric industry wlll not result In a 
timely transition to a modernlz.ed grid~. Since large_ ln~estments in the past and today in 
the nation's electric grid infrastructure will remaii-i: in seryice for decades, It Is Important 
that the U.S. make smart decisions to invest in ·~nabllng a·oc;:1 forward-looking 
technologies that will support the creatlon:~fa modern grid Infrastructure in the coming 
years. There Is a critical need to foster innovations and new techn_ology adoptions by 
decreasing regulatory, market and busln~ss model uncertainties; demonstrating 
technology maturity and reducing Implementation ri,s~. · '-· 

The Department of Energy's Gri~ Moderniza~;~h i~ii:i~~:-;e10, Is a cross-cutting effort that . --- . -- . 

aligns grid moderniiatlon efforts. acro~s-the multiple DpE Program Offices. As part of the 
Grid Modernization Initiative (GMI), th~ ·s1 subprogram ~upports targeted technology 
research and development {R&D) ·1:h_at addresses the technir;al challenges with achieving 
higher solar penetra.tioll,'While supporting .i s·afe;'rellacyle, secure and cost-effective 
electric power system. - . \ _-'. _ _(' .. ' 

-,: ! • 

~ ',. 

More broadly, the Grid. M9qernlzation Initiative focuses on the development of holistic 
sol_utJcins for:the grid oh~~ future. ·se.yeral k~y technology areas have been Identified in 
t_~e:Grid Mod~rni~~tlon Mul~i-Year Progr_am Plan (MVPP)11: 

• Devi~l?S and lntegrat~'d Syster,;~ T~sting; 
• Sensing aod Measurements; . 
• systems Ope,r,ations, Po'l(e·r Flow and Control; 
• Design and Pllmt\lng Too.I~: 
• Security and Resl\ie{l1,e;_ ~-nd 
• Institutional Suppo°rt. ' _.. 

~ Department of Energy Grid Modernization Multiyear Proaram Plan (MYPP) 
10 Accessed 01 November 2017, bttps:lf1mergy.gov/under-secretary-science--and..,nergy/grid-modi:rnl•ation­

lnitiatiye 
u Department of Energy Grid Modernization Multiyear Program Plan (MYPP), Accessed 01 November 1017, 

h\tps:Uenergy.gov/downloads/crid-modernlzatlon•multl-year-program-plan-mypp 

Questions abollt this FOA?Emu1Sl.f0A.SET0@ee.doe.gov 
Problems with EERE Exchange? Ema/I EERE- EERE-E'xchqnqe5unpgrt@ho.doegov l11clude FOA name and m,mber in 
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Progress In all of these areas ls considered cruel al for the effective grid lntegr;itlon of 
solar energy and modernization of the grid, as illustrated in Figure 2. A specific focus of 
the SETO Systems Integration subprogram Includes understanding the Impacts of 
Increasing penetration of solar energy on grid reliabllity and power quality, developing 
best practices for Interconnecting and integrating solar with energy storage and 
synergistic technologies, addressing the variability of solar generation, researching 
power electronic technologies for flexible power flow control, enhancing situational 
awareness of solar generation at the grid edge and lnforl"(ling the standardization of 
interconnection, interoperability, and cybersecurity f_o:r_ PV and other distributed energy 
resources (DER) systems. Taking these an together,.th~ goal is to advance the 
knowledge-base and the ability to Integrate solar°-gen~ration, at scale, Into electric 
transmission and distribution systems in a cg~t-effective, secure, and reliable manner. 

,_-_·•·:··· . 

6 ,~~~~1!¥._. -O;HERGYMAnKETPLACE- ·-· -·- .~'.~:~. -· -· -- - ·-· -· _':·_. - ·-. -·-. ---· -.,. 
i •. ··················--··· ···············•·1il1i;iiHir··········"·············-···--··········.. '. 
• : •, I 
t : .. 

$!-!ART OIStRldU!ED tNERIW 
RE,;ouRtES COIITK<>l AIITOHATKlll ' 

GENERATION - TRANSMISSION - SUBSTATION ~ OISlRIBUTION S'/STEM 

'I, • .... > o • • • • ~ • • ■ • + 1 0 •I••• .. • ■,.• 0 ••• .. •I+ 0 • • IO• o. + t O t .- t-. >•I.- I••,. I I I••• I IO IO I .. ♦ •• 0 +• ... I If O ••IOI• I••• .. •"' 

." ·' ·---~-·-·-·-·-·-·-·-·-·-·---·-·-·-------·-·-·-·~----·-·-·-·-·-·---·~-' 

figure Z; lllustra1/on of high /eve', sd(ar ~-n•trat1\,t> In a mo d<mi,ed e/e<lri<}ly po,Vttr system. 

e. Topic Areas/Technical Areas of Interest 
Topic 1.1 R&D for solar situational awareness in strategic locations associated with 
critica I infrastructure 

Quest/ans about this FDA? EmaiSl.FOA,SETO@ee.doe.gov 
Problems with £ERE Exchange? Email EERE- ffRE-ExchanqeSupport@hq.dae.qav lnc/udu fOA name und number in 

~ubject line. 
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Situational awareness of salar photovoltaic (PV) systems in strategic locations is 
crltlcal to managing risk and strengthening the security and resnlence of the 
Nation's critical lnfrastructure (e.g., for safety, public health and national security). 
Further, the Increasing deployment of utillty-scale and distributed solar PV 
systems brings about challenges to electric power grid planning and operation. As 
more solar energy systems come online, grid operators across the country need 
new tools to ensure the secure and reliable operation of our nation's electric grid 
and delivery of energy services to our critical infrastructure . 

. J··:·:·· 

This Topic will support research and developnj~-rit ~f unique and innovative 
solutions that will enhance grid operator's ·situati~n;:il awareness of solar energy 
systems deployed throughout the bulk .pow~r systein;-associated substations, 
distribution system and/or Behind~t.~~~Meter {BTM). Spectfically, the solutions 
should focus on the sitllational av.(.'iri:!°ness of solar photovcil~aic {PV) systems in 
strategic locations with conslderatio~.s of cyber and physical VE!c~ors to ensure the 
electrlc power grid provides contlnui·ty of_servl~-in the face of wide spread and 
coordinated threats. '· ··-. .': e-/'_;/"-' :- · 

• !L: 

Primary focus areas lnclucl~ s~l~r-·pl)otovo!taicint.~grated sensor technologies, 
secure and robust communi~a~lon foo!s,~~dvancecl d~_ta analytics including 
machine learn!rig and artiflclai ·1otelligelice/machine to,machine capabilities, and 
data vlsu:_,l,lzation: 'Projects sh~ul~; ~~risid~r. the 'i~teiiration of observed data into 
planning, ·op~ratlons and business :-,i_nlt systems that would operate at both steady 
and degradr:ich:tates .. The research.should leverage established lndustrlal control 

':<Ind p_oJNer sy~tern.e:v~e•i-"sei:urtJy work;to implement state-of-the-art cyber 
•1 / 'i securlty·b~~~ practice~ for solar· ~Y' ~yst"Eims. Appllcations must also have an 

·',?. assessment·of economic viability of-the proposed system, activity or component. 
':· . . The project results are expected to validate the sltuatlonal awareness tools and 

"imp_rove resilient~}~ strategic locations associated with the critical lnfrastruaure. 

In ~ddlti<:m to techn;l_ogy solutions, applicants may also explore unique and 
lnnova.tive appro.:ii:h_~s to accelerate the transfer of solar technology solutions that 
improve the s<;il.at_;ituatlon awareness. Potential areas of Interest include, but are 
not limited tci~ ·pr~jects or models that deploy alternative capital, for technology 
R&D transfer, lncentivlze industry-researcher collaboration, leverage existing 
facilities or capabilftfes, data and build approaches and methods that serve to 
drive down the hardware cost and ensure solutions, validation, certifications, 
resilience and electricity supply can withstand wide spread and coordinated 
threats. 

Questions about this FDA? EmaiSI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE· EERE-E.~chanqe5upport@hq.doe,gqu Include FDA name and number lrt 
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Applicants are encouraged to work with critical infrastructure owners and 
operators, industry, academia, and other stakeholders includlng state, local, tribal 
and territories entities to take proactive steps to rnanagerisk and strengthen the 
securttv and resilience of the Nation's critical infrastructure, considering all hazards 
that could have a debilitating impact on national security, ei::onomlc stabllitv, 
public health and safety, or any combination thereof. 

Topic 1,2 Valldatlon of proactive resilience solutic>n.~ based on solar energy 
systems. .-,./..', · 

. ,_"; ::: :, ~· 

This topic will support applications to resell/eh, d~v~lop, and field valldate unique 
and innovative solutlons to enhance tt\~. resilience of t!ie bulk power system 
and/or distribution systems (inclu!l!ng microgrids) with high penetrations of solar 
PV systems. Technological advance!Jlents include control/e9,ordinatlon strategies, 
real-time system monitoring, robust.cpmmunicapon structures,_grid planning and 
analytical platforms, and lntegration.oflJl\.dtip!e.DER technologies. Projects must 
include field validation applicable to critical Jrifrastructure that verifies the vlablllty 
of system design, validatei a.r-;~!tecture relatlo~hips and !nteroperablllty, ensures 
protection of system networks'and data againsi:°cyberthreats, and Informs 
functional requirements for .bulk arid distribution ·sys.~m planning platforms and 
decision supp9rt ~rn;>ls, Applic;j'n~s are ~~~o.ii.r,aged to work with critical 
lnfrastru~ture owner~ .and operah?rs, ir\di.istry,:ac.ademia, and other stakeholders. 

' I- '\{~:-:=·· . 
In addition to ~i:chnol.9.~y.solutions,'aRpllcants may also explore unique and 

._· :,hJIJOVaJi.ve approac;~e~ to'aci;el_erate th.e transfer of solar technology solutions that 
·-'·':::Jm}m:iv1;fre~ilience. iiotentlai ai-e_as ~f interest include, but are not limited to, 

: ': - projects or:triodels tha.t.deploy alter'~ative capital, for technology R&D transfer, 
·-·:: •0 intentivize lndu~.try-rese~n::her collaboration, leverage existing facilities or 

capabllitles, data al)d bulld a·pproaches and methods that serve to drive down the 
hard!,','.are cost anci'ensure solutions, validation, certifications, resilience and 
electricity supply c,111_.withstahd wide spread and coordinated threats. 

. ; . ' 

·.,•.·· 
Applicants ar~,encouraged to work with critical Infrastructure owners and 
operators, industry, academia, and other stakeholders Including state, local, tribal 
and territories entitles to take proactive steps to manage risk and strengthen the 
security and resilience of the Nation's critical Infrastructure, considering all hazards 
that could have a debilitating Impact on national security, economic stability, 
publlc health and safety, or any combination thereof. 

QuesUm1s about this FOA? E'mai Sl,FOA.SETO@ee.doe.gov 
Problems with EERE fx,:hange? Emaii fERf- EERE-fxchanqeSJJpport@hq.doe.ggv Include FOA nume and number In 

subject line. 
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Cybersecurity and Interoperability: Applicants should descrlbe thelr strategies and plans for 
establishing and maintaining Interoperability, and the utilization of open standards 
whereverposslble. Applicants should consider Interoperability within their solution (among 
devices and/or subsystems) and at the external Interfaces wlth other utillty and customer 
systems. Applicants shall indicate where they have chosen to utlllze proprietary standards. 

Applicants should also describe· their approach to establishing.;ind maintaining cybersecurity 
throughout their solution, and at the interfaces' to external components and systems. In 
accordance with the cybersecurity technique of defense,in-}le~th, appllcants shall not cede 
responsibility for cybersecurlty to the external boundai'Jes of the.Ir proposed solution, nor shall 
they propose that it be added on at some later st~~e. __ · ·· 

Post award, Recipients will be required to subn:\Jt·an Interoperability Plan and a cybersecurity 
Plan, detalling how they propose to Implement ·and maintain these aspects 9f their solution. 

: . . '- -.·-
·."; ~ . :- ,_;. :._ 

Anticipated Phases and Cost Share Req1.1irement by T~p.1¢': ?.-.. 
-·. ,:·. --- . 
:i". : .. 

The following table Illustrates the anticip.itea foe.us and req·uinid cost share by phase for each 
topic, along with the anticipated tlmeframes for each.phase: .•• 

<--·-: ~:~--:: ·=·~ .. ' 

Year 1. ·:\(' I Year 2 Year 3 
Topic 1.1: R&D for solar situation.ii 

:·, ,;::; Phase 1:, 'Research and Phase 2: Field 
.. deveiiip.irtent (20% cost share) validation (50% awareness :.: 

.. ' ·:: .· .. ... :: cost share) 
Topic 1.2.:· ·valldatici~:of proactlv~ 
res\lie~_c·e_ solutions ' \ -.. . : : 

Pha·~e -.'.!,; Research and Phase 2: Field 
development (20% cost share) validation (50% 

cost share) 
(optional) 

~ . ~ 
While ~ht'l phases Jc!~ntify the type of activity and required cost share, each project 
will be dlvlg~d lnt9)hree one year budget periods, with go/no-go decision points 
between each .~~dget period. 

All work under EERE funding agreements must be performed in the United States. 
See Section IVJ.3 and Appendix C, 

c. Applications Specifically Not of Interest 
The following types of appllcatlons wlll be deemed nonresponslve and will not be 
reviewed or considered (See Section 111.D of the FOA): 

Que~tlons about this FOA?Ema1SI.F0A.SETO@ee.doe.gov 
Problems with EERE Exchange? Emal/ EERE-EEllf-E)<cl1anqeSup11art@hq.doe.cwv Include FOA name and number In 

subject line. 
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• Applications that fall outside the technical parameters specified in Section !.B 
of the FDA. 

• Applications for proposed technologies that are not based on sound scientific 
principles (e.g., violates the laws of thermodynamics), 

• Undifferentiated research, products, and/or solutions: This FOAseeks 
innovative solutions that help achieve SETO goals, Incremental advancement 
of undifferentiated or duplicative efforts Is )l)~ufficient to meet SETO goals 
and is not of Interest to this FDA. ·-, ,': 

• Projects lacking Influential impact from f~qeral funds: This FOA intends to 
fund projects where Federal funds viill:provide a clear and measurable 
Impact, (e.g. retiring risk sufflci,ii:ii!v for follow~~t'! Investment or catalyzing 
development.) Projects that.~iiv~·sufficient monies.and resources to be 
executed regardless of feder.d funds are not of interest .. 

• Re-funding the same idea at th~ same technology readlne:;s level: This FOA 
does not Intend to re-fund prior SE.TO awardees for the sa'me idea at the 
same technology re~µipess level. . -"---:i;·,' ... . -

• Product~ or solutio~i .. rcir sw~ems which.do, not tle to a grid or micro-grid {I.e. 
wholly off-grid appllcatipns ancl,portable ·po,~er), · 

• Generic; t/!chnologies or ~olutlons'th_.i~ are not Integrated with solar PV, 
These include ~ensor and ineasuremeo~,-CQmmi.i"nlcations, and cyber security 

::~ ... = ·:-\ • ~-=;:.,.::_:(: ·: \· .. _ 

D. Authorl:dng Statut.es --
Tb_e programmatic au~h.or!il_ng statute_!s EPACT 2005, Section 931 (al(2) • 

.-/;>I~a~~~-,iria'~e u~~:;;~~;~ an~~J·ri~~in~~~ ~Ill fall under the purview of 2 CFR Part 

. ·' -; . 200 as amencfe~ by 2 ·cF~tart 910. 

II. Award,Jnformation 
~- . 

. ;,"i 

A. Award ·o~erV.ie.w· 
':.:-,:/:·y.:· 

I. Estimated Funding 
EERE expects to make approximately $46M of Federal funding avallable for 
new awards under this FOA, subject to the availability of appropriated funds. 
EE.RE anticipates making (b) ( 5) awards under this FOA. EE.RE may 
issue one, multiple, or no awards, Individual awards may vary between (b) 

(5) 

Questior1s abaut th1); FOA? Erna/SI.FOA.S(f O@ee.doe,gov 
Problems with EERE Exchange? Emal/ £ERE- ffllf-f>rrhun9eSu1JD1Jrt@hg.dqe.gov Include FOA name and number in 

subject line. 
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EERE may issue awards in one, multiple, or none of the topic areas, 

EERE may establish more than one budget period for each award and fund 
only the Initial budget period(s). Funding for aU budget periods, including the 
initial budget period, Is not guaranteed. Before the expiration of the inltlal 
budget perlod{s), EERE may perform a down•select among different 
recipients and provide addltlonal funding only to a subset of recipients . 

. ... ~ ..... 
ii. Period of Performance · ' - ·· 

EERE anticipates making awards that_Y!ilj:ffio up to 36 months In length, 
comprised of one or more budget per)ocis. ·Project continuation wlll be 
contingent upon satisfactory pe_r:f_ormance and go/no•go decision review. At 
the go/no-go decision points, tERE will evaluate project performance, project 
schedule adherence, meeting milestone objectlves,-coropllance with 
reporting requirements, and over.all contrl~!,ltion to the· pr9gram goals and 
o bJectlves, As a result of this ev~luaUon, ~!;:RE will make a·determinatlon to 
continue the project, r~-dlrect the project; or discontinue fu~lng the 
project, · ' - : ··- .. -.-... · ·'·'\.,. 

·,.•.· 

iii. New Applications Or:ily ;--, 
EEijE wifl a:q;ept only ne.;;,,:appli,:;~tjcins:11nd~r thls FOA. EERE will not consider 
appii_c~tlons for't.1:mew.ils of ei:tjstlng EERE.funded awards through this FOA . 

. . •' ·._ :····. ' . :~.; ~ : - . 

B. E:~"~ Fund·l~g Agr.~~n:i~nts •·:, __ 
,:, ::Thtough_,Cooper~tiv.e:Agr~e'h'ient~ and other similar agreements, EERE provides 

·_ :_: : : financiai aii'd_<>ther support to proje~ti that have the potential to realize the FOA 
· ·,. objectives. ·EER_E does no~ use such agreements to acquire property or services for 

~he direct benefit~',_ use ~f.t.~-~ United States Government. 

i. C~operative !,'greements 
EERE:generally_-,uses Cooperative Agreements to provide financial and other 
support~?tr.ime Recipients. 

Through Cooperative Agreements, EERE provides financial or other support 
to accomplish a public purpose of support or stimulation authorized by 
Federal statute. Under Cooperative Agreements, the Government and Prime 
Recipients share responsibility for the direction of projects, 

Questions abo11t this FDA? fmafSI.FOA.SETO@ee.doe.gov 
Problems wllh EE:RE Exchange? Email EERE· ffRE·E~cha11qeS11pport@hg.dr,,1.gov lnc:l!Jde FOAname and numberln 

subject /irn,, 
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accounting systems that comply with Government recordkeeping and 
reporting requirements. 

EERE will be more amenable to awarding a TIA ln support of an application 
from a consortium or a team arrangement that Includes cost sharing with the 
private sector, as apposed to an applicatlon from a single organization. such 
a consortium or teaming arrangement could Include a FFRDC. If a DOE/NNSA 
FFRDC is a part of the consortium or teaming arrangement, the value of, and 
funding for the DOE/NNSA FFRDC portion_qf_tlie work will be authorized and 
funded under the DOE fie Id work authoriz-atlon system and performed under 
the laboratory's Management and Op~r~ting:cpntract. Funding for a non• 
DOE/NNSA FFRDC would be thro!,lgh'an interageri~v agreement under the 
Economy Act or other statutorY,°a~thority. other appropriate contractual 
accommodations, such as th~se' involving intellectual pr.operty, may be made 
through a "funds In" agreenienUo facilitate the FFRDCs p;iftidpation In the 
consortium or teaming arrangem~t:J~. If a.TIA Is awarded, a!f.~ln types of 
Information described In 10 CFR 603'.4,!.0(b) are exempt from disclosure 
under the Freedom.~f jn,formation Acffq(.fiVe years after DOE receives the 
Information, ·· ·· ·:;. '' ·-\·:, 

'. 

An applic~rit. may requ~;t_~ TIA lf_;{~~-1,'i!X!ls th~t using a TIA could benefit the 
RDi!-,P.objectives. of the program '(see sectiQI'.\ !i03.225) and can document 
thes~ penefits. i~an appllcarii',i~~eeklng to negotiate a TIA, the applicant 
must inc!.1,1de an _eiipllclt request in its Full ApplicaUon, After an applicant ls 

., -, ·.S!i!lected fo~ .aw#ci hego,1_atlon, the Contracting Officer will determine If 
·, .. ' iwar!:ling a TIA would benefit.the' RD&D objectives of the program in ways 

that likely would.(I_Ot happ~~lf-another type of assistance agreement (e.g., 
cooperiltiV!; agreeme,nt subject to the requirements of 2 CFR Part 200 as 
amended by.2 CFR P,ir~ !;)10}. The Contracting Officer wlll use the criteria In 

- :; ,.10 CFR 603, Subpart B, to make this determination. 
·.>:. =·:\ 

Ill. Eligibility. lnform,~tion 
To be considered ·rorju'tistantive evaluation, an applicant's submission must meet the 
criteria set forth below, If the application does not meet these Initial requirements, It 
will be considered non-responsive, removed from further evaluation, and lnellgible for 
any award. 

A. Ellglble Applicants 

I, Individuals 

Quest/ans about !his FOA? fmalSl,fOA.SETO@ee.doe.gov 
Problems with EERE EKchange? Email EfRE- EERE-E~chanqeSuooort@hq.doe.gov Inc/Ude FOA name and (IUmber In 

subject line. 
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request in the Full Application. Appendix C lists the necessary information 
that must be Included In a request to waive this requirement. The applicant 
does not have the right to appeal EERE's decision concerning a waiver 
request. 

In the waiver request, the applicant must demonstrate to the satisfaction of 
EERE that It would further the purposes of this FOA and is otherwise In the 
economic interests of the United States to h.ave a foreign entity serve as the 
Prime Recipient. EERE may require addltlonal·information before considering 
the waiver request, ''.:." 

.. ~· -: ~- :~ :- .. 
A foreign entity may receive fun~lng as a subrecipient. 

I•,• • 

. ~ .. ~ -
iv, Incorporated Consortia > ... _ 

Incorporated consortia, which may indude_domestlc and/~r foreign entities, 
are eligible to apply for funding as il: Prirri~ "Recipient or Subrec,lpient. For 
consortia lncorpor.at~d (or otherwls~ {9i:m~d) under the laws of a State or 
territory of the Uniti:id 'sta~!=!.s, please refe_r; ~o "Domestic Entities" above, For 
consortia Incorporated In foreign countries,··p_lease refer to the requirements 
In "Foreign Entitles" above. ·--.>,.. ··, ·;.,., 

.. :.-:_.;::,·: ·;:. . ~-: ; 

Ea~h.incorporat~~ consoiti4an IA~~,,~~~~ 1an internal governance structure 
and a "1rltten set i:lf internal r~!e·s. Upon request, the consortium must 
provide ·~-~ritte~:d.EJscrlption tlf"lts internal governance structure and its 

-. : ., .:. ··Internal ruJes to::the°i:ERE Contracting Officer. 
".·:· .~; . - ·. . . ·:. ~;: . ;, ·: . :- : ·: 

:; .)- v. Uniri~orpora;t~.d. Consortia' 
Unlncorp.orated Consortia, which may Include domestic and foreign entities, 

. must designate one rri~inber of the consortium to serve as the Prime 
". ·· .Recipient/con$Qrtlum representative, The Prime Reciplent/consortium 

rei>resentatiy~: must be Incorporated (or otherwise formed) under the laws 
of a;State or#i.rritory of the United States. The eliglb!litv of the consortium 
will b~ de.terhilned by the ellglbllity of the Prime Recipient/consortium 
represeril~Uve under Section Ill.A of the FDA. 

Upon request, unincorporated consortia must provide the EERE Contracting 
Officer with a collaboration agreement, commonly referred to as the artlcles 
of collaboration, which sets out the rights and responslbilitles of each 
consortium member. This agreement binds the individual consortium 
members together and should discuss, among other things, the consortium's: 

Question$ about this FOA? fmul St.FOA.SETO@ee.doe.gov 
Problems with EERE fKchonae? Em11// EERE-EERE-EKch11nqeSupport@hg.doe.gov Include FDA n11me and number In 

subje,t line, 
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• Management structure; 
• Method of making payments to consortium members; 
• Means of ensuring and overseeing members' efforts on the project; 
• Provisions for members' cost sh.iring wntributions; and 
• Provisions for ownership and rights in intellectual property developed 

previously or under the agreement. 

B. Cost Sharing 
,• .. :.·· 

Cost Share 20% . :· ~ ·: : .~ .· .. _ 
For Topic 1.1, the costs hare must be a! least 20% of the total allowable costs for 
research and development projects (l)i./the sum of the Government share, 
including FFRDC costs If applicable,.-~_nd· the recipient shiu.-~,qf allowable costs 
equals the total allowable cost ofth~_project} and must com¢ from non-Federal 
sources unless otherwise allowed by ia.w. (See 2 .;;fR 200.306 a.rid 7 CFR 910.130 
for the applicable cost s_h;nlng requlremep~s_,-))--i. -· . -· 

." . .--;·, . . . . .. 
:;•·:\ ,:: ' 

Cost Share 50% --
For Topic 1.2 and 1.3, the cost share mu.st be at least 20% ofthe total allowable 
casts for Phi!~!'!·l;._ research a'iid __ develcipme.n~. and at !east 50% for Phase 2: field 
validatloJJ.-,\-;,::.··.:.,:"- ·:·. ,:::,-·.-- -. 

. : ·:. ~ . ... . ':) : :_ :~: : . . . \ ' .. 

To asslst"appllcants in calculatlng pr_oper cost share amounts, EERE has included a 
co~t share lnfoi'matlori'sl-!e_et _and sa'riip_le cost share calculation as Appendices B 

_.-·_:and c'._tqth~_s FOA:.>(" ,, . ': :._,_.. . \\ 
.. ~-. '.· 

i. Legal Re~ponsibility 
Although th.e-cost shar¢ requirement applies to the project as a whole, 
including wo·r~ performed by members of the project team other than the 

. 'Prime Recipient, the Prime Recipient Is legally responsible for paying the 
eiitlre cost sti.are. The Prime Recipient's cost share obligatlon Is expressed in 
the Assista_11ce}\greement as a static amount In U.S. dollars {cost share 
amount) ~rid ·as a percentage of the Total Project Cost (cost share 
percentage), If the funding agreement Is terminated prior to the end of the 
project period, the Prime Recipient Is required to contribute at least the cost 
share percentage of total expenditures incurred through the date of 
termination. 

Questions ubout this FOM Emo/SI. F0A,SETO@ee.doe.gov 
Prob/ems with £ERE Ei<chauge? Email EE/IE- fERE-f,n:hangeSupport@hq.doe.gov Include FOA name and number in 

subject//ne. 
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The Prime Recipient is solely responsible for managing cost share 
contrlbutrons by the Profect Team and enforcing cost share obligation 
assumed by Project Team members ln subawards or related agreements. 

ii. Cost Share Allocation 
Each Pro)ect Team Is free to determine how best to allocate the cost share 
requirement among the team members, The amount contributed by 
individual Project Team members may varY,.ilS_ long as the cost share 
requirement for the project as a whole is_ roet." 

·. ·;:_~: : . 
·:· ·. ~. -. 

111. Cost Share Types and Allowabil!tv· ·-- ·, 
Every cost share contrlbutlon r)lll$t be allowable under the applicable Federal 
cost princ ]pies, as described. fri' Section IV,J.1 of the .F.OA, In addition, cost 
share must be verifiable upon.~ubmlssion of the Fulf/\pp_lication . 

. ~-. : ·:;:, 

Project Teams may provide cost ;;°h~_re 1.n tije form of cash ~i-ln~kind 
contributions. Cost shar,e may be provli;lei.l by the Prime Recipient, 
Subreciplents, or thir~ par:tl.~s {entities'th;it do not have a role In performing 
the scope of work). Ven,dors!Contractors may not provide cost share. Any 
partial iioriat!on of goods, or servic·!!!I \~. consider~~ a discount and is not 
all~wi~le.:,: ,_-_ ': -)(·-'<,:; --· 

._:::.-·. . . ·- · .... ,:~_.~ ~-/;'._ 
Cash· i:qntrlbutio!)~ Include, b~t.are not limited to: personnel costs, fringe 
costs, ·supply an_c(ll!qUipment costs, Indirect costs and other direct costs, 

· <:·· :,' t : iri~kind con~~l~t:i~~~::r: :tnos;~ ~~lre a value of the contribution can be 
readily determin~d,_verified a~-ci Justified but where no actual cash Is 
transact~ci':1.n securing !he good or service comprising the 
contribution:;,Allowab·le in•klnd contributions include, but are not limited to: 

.- the donation :pf volunteer time or the donation of space or use of equipment. 
·._._·:. :··\ 

Pr~iett_teami ~ay use funding or property re~lved from state or local 
gover'nme~tiito meet the cost sha!e requirement, so long as the funding was 
not provided to the state or local government by the Federal Government 

The Prime Recipient may not use the following sources to meet its cost share 
obligations including, but not limited to: 

• Revenues or royalties from the prospective operation of an activity 
beyond the project period; 

Que~tlons about this FOA? Emai SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERf-EERE-fxchonaesuoport@hg.doe.gov Include FDA name and number in 

subject f(ne. 
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invoice when considered cumulatively with previous invoices must reflect, at 
a minimum, the cost sharing percentage negotiated). As FFRDC funding will 
be provided directly to the FFRDC(s) by DOE, Prime Recipients will be 
requfred to provide project cos-t share at a percentage commensurate with 
the FFROC costs, on a budget period basis, resulting In a higher Interim 
invoicing cost share ratio than the total award ratio. 

In limited circumstances, and where it is int~~ government's interest, the 
EERE Contracting Officer may approve a {eque.st by the Prime Recipient to 
meet Its cost share requirements on aJe~~_frequent basis, such as monthly or 
quarterly. Regardless of the interval requeste~, the Prime Recipient must be 
up-to-date on cost share at eacbJnterital. Such requests must be sent to the 
contracting Officer during awa_rd ·negotiations and Include the following 
Information: (1) a detailed jU"s.tlfication for the request; .[2) a proposed 
schedule of payments, including amounts and dates; (3i in1vrltten 
commitment to meet that schedul~; and (4) such evldence·a~ necessary to 
demonstrate that.i~e Prime Reclpikrit h~i complied with Its i:ost share 
obligations to date: Jh~_(;c,ntracting Offl<:er must approve all such requests 
before they go into effect.'- ':· : - · -:"_-"> 

- ;., . .~ -: - . 
. ,.,·_·:, 

C. Compli~rtc:fCri_t~_ria , , . .-/":-";::-,,•_ 
Full Applli:~tlons must meet all Compliance crltiirla listed below or they wlll be 
conslder~d noncompljant. EERE will not review or ~onsider noncompliant 
mbmissions;· h:wludin~:F,,m. Appllcat1oh.s, and Replies to Reviewer Comments that 

- : we-re: .Sl;!bmltted thtc:iligh inef!ns. other lh!m EERE Exchange; submitted after the >. '· "appll~abie d~adllrie; :~nd/or sutimltt.eµ l~i:omplete. EERE will not extend the 
:: . submission-·dead\lne frir applicants that fail to submit required Information due to 

_. _:~erver/connecti9n congest_l<>fl, 
·-:•:• 

i. ··cllmpliance:Criteria 
:••: 

1. F~II_Appl_i~Ji1ons 
Full A(:lplicatlons are deemed compliant If: 

• The Full Application compiles with the content and form 
requirements in Section IV. D of the FOA; and 

• The applicant successfully uploaded all required documents and 
clicked the "Submit" button in EERE Exchange by the deadline 
stated in the FOA. 

Questions about t/,is F0A7 Emo/ SI. FOA. SETO@ee, doe,g_ov 
Problems with EE"RE Exchange? Email EEliE-EEBE•ExchanaeS11pport@hq.dQ,: gO!I Include FOA name and number In 

subject line. 
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The Federal agency sponsoring the FFRDC must authorize in writing the 
use of the FFRDC on the proposed project and this authorization must be 
submitted with the application. The use of a FFRDC must be consistent 
with Its authority under Its award. 

2, Autt,orization for 0OE/NNSA FFRDCs 
The cognizant Contracting Officer for the FFRDC must authorize in writing 
the use of the FFRDC on the proposed project and this authorization must 
be submitted with the application. Thefoilowing wording is acceptable 
for this authorization: •· ·t .} · 

Authorization is granted for .t~~ ;~J~;/L~~t~~~.ry:'liiiirne) 
Laboratory to participate in the proposed proje~t. The work 
proposed for the laboratpry'is consistent with or· ~9mplementary 
to the missions of the labor,itory, and w_ill not adversely impact 
execution of the DOE assigned programs at the laboratory. 

-~:.i,~~->· -
a. Value/Fundin~} · '·:', -, . · ·.'. ·· .. 

The value of and funding f9r the FFRD~ portion of th~ work will not 
normally be Include(!. In the·a'l,,'ilr,d to a su~~_essful applicant Usually, DOE 
wil_l'f~f!d,!!.DOE/NNSA.FFRDC c_cintractor thrciugh the DOE field work 

.-:proposal system and non-~.OE/NNSAFf.~DC through an interagency 
ag\~ement ~ith the spon~fdng agency. : . 

. :· .. , 4, Cost Share: ·r .-_: :·---.-, . 
. -,_.(::./ ·'·: · \ :.:·A!though the FFRDC 'piirtl9.n ~f- the work Is usually eKcluded from the 

award to a··successful applicant, the applicant's cost share requirement 
wlll be b.ased o~ __ the total cost of the project, includlng the applicant's 
and the .Ff,RDC's portions of the project. 

'~. .. 
5, . Responslbll{ty 

· :T~e Prlm_~:.Recipient will be the responsible authority regarding the 
settl~ni~rit and satisfaction of all contractual and administrative Issues 
including, but not limited to disputes and claims arising out of any 
agreement between the Prime Recipient and the FFRDC contractor. 

6. Limit on FFRDC Effort 
The FFRDC effort, In aggregate, shall not exceed 50% of the total 
estimated cost of the project, including the applicant's and the FFRDC's 
portions of the effort. 

Questions about this FDA? Ema1SI.F0A.SET0@ee.doe.gov 
Problems with EERE Excha11g<1? Email EfR£-EERE-f){chonqeSupport@hq.doe.qov Include FOA nome and number In 

sub/ea line. 
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IV. 

F. limitation on Number of Full Applications Eligible for Review 

Applicants may submit more than one Full Application to thls FOA, provided that 
each appllcation desi;ribes a unique, scientifii;aJly distinct project. 

G. Questions Regarding Eligibility ::_. _ 
EERE will not make eligibility determination$ for potential applicants prior to the 
date on which applications to this FOA mysfb.e'"sq_bmitted. The decision whether 
to submit an application in response t_9,this fOA lie~ ~j)(ely with the applicant. 

Application and Submissio:J\~formation ',-: :,_. 
:·.- -.. : __ _ 

- ... 
A. Application Process .... ,· .~\ ·: ;- ·· 

--.•: 

The application process ~JI ir)c;:lude one p·ha~e:·a Full Application phase. At each 
phase, EERE performs ari·initiai eligiblllty review of the applicant submissions to 
determine whether they me~.t th~'~llgil:!lllty requirements of Section Ill of the FOA. 
EERE will not rev!~w or consider submissions that do"•nQt meet the eligibility 
requiremeni,s "tit s~·ction 111. AHsul:>misslQ·~~'fuust conf~rm to the following form 
and coilt~:o~ ;equirehi~)itS, lnclutji~· m~j(Imunhiage lengths (described below} 
and must he_submitte~ via EERE Ex~hange at https://eere-exchange.energy,aov/. 
unless spec1fic11lly st~te~ otl:ierwise, °EERE will not review or consider submissions 

_ ... _,_.;submitted through "ine~r,s"other tha11"EERE Exchange. submissions submitted 
::: ;.: ·atter the i1pplicabh{deadline, and. Incomplete submission$, EERE w\11 not extend 

'. _:.. deadlines fbr ~pplk11~ts yyho fall to'~ubmit requirecl information and documents 
-·.,due to server/connectlon·-congestion. A control number will be issued when an 

applicant begins th·e EERE Exchange application process. This control number rnust 
be lnclp_ded with al!_~ppllcation docurnents, as described below. 

-":-

The Full Appl_lca~i~ij,''and Reply to Reviewer Comments must conform to the 
following req41r;;ments: 

• Each must be submitted in Adobe PDF format unless stated otherwise. 
• Each must be written in English. 
• All pages must be formatted to fit on 8.5 x 11 inch paper with margins not 

less than one Inch on every side. Use Times New Roman typeface, a black 
font color, and a font size of 12 point or larger {except in figures or tables, 
which may be 10 point font), A symbol font may be used to Insert Greek 

Ques1/ons about this FDA? Emal SI.FOA.SETO@ee.doe.gov 
Prob/ems with fERE Exchange? Email EERE-EERE-fxchanaeSupport@iig.doe,qov lndude FOA 11ame and number In 

subje~t line. 
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letters or special ch,uacters, but the font size requirement still applies. 
References must be included as footnotes or endnotes in a font size of 10 or 
larger, Footnotes and endnotes are counted toward the maximum page 
requirement. 

• The Control Number must be prominently displayed on the upper right 
corner of the header of every page. Page numbers must be Included in the 
footer of every page. 

• Each submission must not exceed the specifiet;I maximum page limit, 
Including cover page, charts, graphs, map~;'~nd photographs when printed 
using the formatting requirements sei f~r~li above and single spaced. If 
applicants exceed the maximum pag~:lengths .l,ndlcated below, EERE will 
review only the authorized nurri~er of pages and ciisregard any additional 
pages. '· ' :_._-·· •: .. ~/:i•;. .; . 

Applicants are responsible for me~tlng_each submission de~dlln!a!~ Applicants are 
strongly encouraged to submit their Full Applications at least ·4s hours in 
advance of the submission deadline, Under normal conditions (l.e:;:at least 48 
hours in advance of the suj;,rni~~_lon deadlin;j;-~pplicants should allow at least 1 
hour to submit a Full Applic~tlo·n·on\eply to ReviJ!wer Cumments. Once the Full 
Application or Reply to Revi·ewer co·mmi;nts Is su~mltted in EERE Exchange, 
applicanti.mav r:~l!i~e or updat~ :that s4~_il)is~!P~ until the expiration of the 
appllcabie-~eadllne. :1f changes· ai:i; m;ipe; ttie·appl!cant must resubmit the Full 
Appllcatlon,~r Reply tf~eviewer C,tfrnments before the applicable deadline . 

. . ~ . · .. ·-

. ·E_gRE,urges ap.piicanti\~'tarefu)ly revi~W their Full Applications and to allow 
, ;":1·.':su'ftldent ~ime fort6~ submis~io~ .elf.required Information and documents. All Full 

·:: .. Applications l~_at pass _t~¥ Initial ellsiblllty review will undergo comprehensive 
'·· ~echnical merit r_eview ai;c_ording to the criteria Identified fn Section V.A.2 of the 

·FoA. _·_ .. ::··.-

i. Additional !~formation on EERE Exchange 
EERE Exchang~:is designed to enforce the deadlines specified In this FOA. The 
"Apply'i:and-"Submlt" buttons will automatically disable at the defined 
submission deadlines. Should applicants elCperlence problems with EERE 
Exchange, the following information may be helpful. 

Appllcants that experience issues With submission PRIOR to the FOA 
deadline: In the event that an applicant experiences technical dlfflcultles with 
a submission, the Application should contact the EERE Exchange helpdesk for 
assistance (EERE-ExchangeSupport@hg.doe.gov). The EERE Exchange 

Questions abovt this FOA? Emu1SI.FOA.S£TO@ee.doe.gov 
Problems wilh ££RE Exchange? Ema/I EERE" ffRf-Exc1,anqeSl/plHlrl@hg.doe.gov Include FOA name ulld number In 

subject line, 
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helpdesk and/or the EERE Exchange system administrators will assist 
Applicants in resolving Issues. 

Applicants that experience Issue with submissions that result In late 
submissions: In the event that an applicant experiences technical difficulties 
so severe that they are unable to submit their application by the deadline, 
the applicant should contact the EERE Exchange helpdesk for assistance 
(EERE-ExchangeSupport@hg,doe.gov). The ~ERE Exchange helpdesk and/or 
the EERE Exchange system admlnistrator1>.',_Vill assist the applicant In resolving 
all Issues (including flnaliling submlss10.r1.~n-behalf of and with the 
appllcant's concurrence). PLEASE NO.Tl;, however, those applicants who are 
unable to submit their application ~n time due.to_.thelr waiting until the last 
minute when network traffic Is· at' Its heaviest to submit their materials will 
not be able to use this proce~s:' · · · 

B. Application Forms .-- ... :,. ·.' 
The application forms and :instructions are"ayailable on EERE Exchange. To access 
these materials, go to http~;//eere-Exchange:~nergy.gov and select the 
appropriate funding oppoitui:iity nu·rnb.er. . ): _ 

,.. .··/, .. 

Note: The_ rria~linum file size th~t can b.~ µplQad.ed to ~he EERE Exchange website Is 
10MB. Fii~s in excess Q_f 10MB cannot be upload!!-d, and hence cannot be 
submltted:for review: It.a flle exce~ds-10MB but ls still within the maximum page 
limit speclfi~t:f ln the,l'QA, j~ must b~ ·broken into parts and denoted to that effect . 

.. :-f.o~ ~X~l!lple: '· .. ,:, ·: · ,:-:,,.,_ ·\. 
;;; '·ContrcilNumber _Lea·dprganlzation~P_roject_Part_l 
. Contro1Numiie\lead.Or8:~nization_)roject_Part_Z, etc . 

.. 

1,: '(:ontent and Form of the Full Appllcatlon 
Applican~ must su.~rhlt a Full Appllcatlon by the speclfied due date and time to be 
conslderecrfpr f~riiling under this FDA. Applicants must complete the following 
application fili-rns ·found on the EERE Exchange website at https;/feere­
Exchange.energy.gov/. in accordance with the Instructions. 

All Full Application documents must be marked with the Control Number Issued to _ 
the applicant, 

ii. Full Application Content Requirements 

Questions ubout lhis FOA? £ma1S1.F0A.SETO@ee.doe.gov 
Problems with EERE Exchange? Emal/ EfRE- ffRE-ExchanqeSuooart@hq.doe.gov Include FOA name and number In 

subject line. 
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F. Limitation on Number of Full Applications Eligible for Review 

Applicc1nts mc1y submit more than one Full Application to this FOA, provided that 
each application describes a unique, sclentlfically distinct project. 

G, Questions Regarding Eligibility .... 
EERE will not make eligibility determinatlon$f~r 'potential applicants prior to the 
date on which applications to this FOA ml!.$.f~e"s~_!>mitted. The decision whether 
to submit an application in response to _ _.~his FOA llei !ip~elv with the applicant . 

... _ _-, . .-

IV. Application and Submissio;n··--information ::: :, 
·., .· 

._:_._ 

A, Application Process. _, .. {'(· 
The application process. 'l.011 lnc;:lude one ph~~e:'·a Full Application phase. At each 
phase, EERE performs ardnitiii'I ellgibility review.of the applicant submi!islons to 
determine whether they mee_t th~ i:illgll>lllty requirements of Section 111 of the FOA. 
EERE will not revi~w or consider submissions that iio''nc;,t meet the eligibility 
requiremeri.ts bf Section Ill. All ~ul:>misslo·~sV11ust conform to the followlng form 
and cont;rii: requlre\l]~nts, lnclu~log· m~~lmum\>age lengths (described below) 
and must ·be_submitte·~_ via EERE Ex~b.ange at https://eere-exchange.energy,gov/. 
unless speclf[c<1l.ly st,#1h;1therwise. ·EERE will not re\llew or consider submissions 

_._<submitted through 'me.ans ~ther tha11'1iERE Exchange, submissions submitted 
:': '-'. ·after the a'imlicabh{deadline, and Incomplete submissions. EERE will not extend 

'. :" deadlines fbr ~pplica~ts.who fail to' submit required Information and documents 
: · "due to server/connectlon:cQngestion. A control number will be Issued when an 

applicant begins the EERE Exchange appllcatlon process. This control number must 
be lncl1-1,ded with al!i'l.pplication documents, as described below. 

The Full A~pl_lca,i~~\nd Reply to Reviewer Comments must conform to the 
following req4ir;;ments: 

• Each must be submitted in Adobe PDF format unless stated otherwise. 
• Each must be written In English. 
• All pages must be formatted to fit on 8.5 x 11 inch paper with margins not 

less than one Inch on every side, Use Times New Roman typeface, a black 
font color, and a font size of 12 point or larger {ex-cept in figures or tables, 
which may be 10 point font). A symbol font may be used to insert Greek 

Q11e~r/ons aboot this FDA? Emai SI.FOA.SETO@ee,doe,gov 
Problems with EERE Exchange? Emmi EERE· ffRE•ExchqnqeSµooort@llq.doe.qou l11c/11de FDA noml/ and number in 

5Ubject line. 

21 

i1 
i, 

I 
I! 
Ii 

lj 

II 
[ 



U.:a. Di:PIIRlil!.HT DF 

ENERGY 
Energy Efficiency & 
Renewable Energy 

letters or special characters, but the font size requirement still applles. 
References must be included as footnotes or endnotes in a font size of 10 or 
larger. Footnotes and endnotes are counted toward the maximum page 
requirement. 

• The Control Number must be prominently displayed on the upper right 
corner of the header of every page, Page numbers must be Included in the 
footer of every page. 

• Each submission must not exceed the speclflej;I maximum page llmlt, 
Including cover page, charts, graphs, maps)ini:I photographs when printed 
using the formatting requirements set fo.r~h above and single spaced. If 
applicants exceed the maximum pag~ lengths _Indicated below, EERE will 
review only the authorized num.~~r of pages and disregard any additional 
pages. , }._;:_.··· _., · 

·. ~ . ·:: . ~-. •, 

Applicants are responsible for me~ilng each submission de~dllp~. Appllcants are 
strongly encouraged to submit their F~II Applications at least .48 hours in 
advance of the submission deadllne. Under normal conditions (l.e:;'at least 48 
hours In advance of the s·u.~mi~~ion deadlinej;°~pplicants should allow at least 1 
hour to submit a Full Appllcatlo'r1·or,Reply to Revl~wer Comments. Once the Full 
Appllcatii;m o~_~eply to Review~r co·m~El!lts Is suHmltted in EERE Exchange, 
appllcant~_rpay rev,iJ~ or updal:~ ~at sq~i]lis.~[9n until the expiration of the 
appllcabie deadline . .'I( changes· ar_e rri;lde; tlie··appi!cant must resubmit the Full 
Application ;O~ Reply tii,_~evlewer c,~in'~ents before the applicable deadline. 

-•: ·=··• 

. ·EJ:.R~ -urges ap.piic~ni~t,; '~arefully revi~w their Full Appllcations and to allow 
. / .'suffld~nt tJ_me fort6.~ submisslo~ p_f..required Information and documents. All Full 
· ·. Appllcatloris l~_at pass .th.~ initial ellglbllitv review will undergo comprehensive 

iechnical merit review according to the criteria Identified in Section V.A.2 of the 
FO(',. .:. . . 

i. Additional Information on EERE Exchange 
EERE Exchang~.'is designed to enforce the deadlines specified In this FOA. The 
"Applyi:·an_d risubmlt" buttons will automatlcally disable at the defined 
submission deadlines, Should applicants experience problems with EERE 
Exchange, the following Information may be helpful. 

Applicants that experience issues with submission PRIOR to the FOA 
deadline: In the event that an applicant experiences technical difficulties with 
a submission, the Application should contact the EEI\E Exchange helpdesk for 
assistance (EERE-ExchangeSupport@hg.doe-gov). The EERE Exchange 

Questions alrollt this FDA? fma/SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchanaeSuppart@hq.doe.qav Include FOA name and number In 

subject line. 
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helpdesk and/or the EERE Exchange system administrators will assist 
Applicants in resolving Issues, 

Applicants that experience Issue with submissions that result in late 
submissions: In the event that an applicant experiences technical difficulties 
so severe that they are unable to submit their application by the deadline, 
the applicant should contact the EERE Exchange help desk for assistance 
(EERE-ExchangeSupport@hq.doe,gov). The !;ERE Exchange helpdesk and/or 
the EERE Exchange system admlnlstrator~.\\flll assist the applicant ln resolving 
all Issues (including finalizing submlsslo.n·.()Jl'behalf of and with the 
applicant's concurrence), PLEASE NOT!;, however, those applicants who are 
unable to submit their application Qn time due-to_.thelr waiting until the last 
minute when network traffi~ 1$.}t' ii:s heaviest to s~~it their materials will 
not be able to use this proce~s'._ 

---

B, Application Forms , ___ ._,,- ':·>;: _ 
The application forms and:\n~tructlons ~e--ayallable on EERE Exchli~ge. To access 
these materials, go to httQsi[leere-Exchange'.~nergy.gov and select the 
appropriate funding oppcirtul)ity nu'r:i1~er. ·-\: 

·;.. :·_:.,, -

Note: The_ rna~!tn"i:,m file size th~t can ~~-Lpfoaded to the EERE Exchange website Is 
10MB. fli.es In excess Qf 10MB canr:u:it b~ uploaclifd, and hence cannot be 
submltted:fQr review."f(a file excee~~·10MB but ls stlll within the maximum page 
limit speclfleifin theJQA, l_t must b~ hr.oken Into parts and denoted to that effect . 

. 'For example: · -=-.-,_ :-'/·: -. ,.-._.c,.,_ =:,. 
: :::·;:•contr~INumber~Lea~9rganlzatlon:.:.rr~Ject_Part_1 
- . ControlNumbar,..LeadOrg_anb:ation.:_i>roject_Part..,Z, etc. 

1.: '(:ontent an~,Form of the Full Appllcatlon 
Appl lean~ must S\!_bmlt a Full Appllcatlon by the specified due date and time to be 
conslderecffW _f~!}~lng under this FOA. Appllcants must complete the following 
application form~ found on the EERE Exchange website at https;//eere­
Exchange.energy.gov/, in accordance with the lnstructions. 

All Full Application documents must be marked with the control Number Issued to 
the appllcant, 

ii. Full Application Content Requirements 

Question~ obout this fOA? Emo/SI.FOA.SETO@ee,doe.gov 
Probf11ms with EERE Exr:honge2 Emol/ EfRE- EERE-Exchangesuppart@hq.doe.qa11 Include FOA nume and number In 

sub/eel line, 
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EERE will not review or consider Ineligible Full Applications (see Section Ill of 
the FOA), 

Each Full Application shall be limited to a single concept or technology. 
Unrelated concepts and technologies shall not be consolidated In a single Full 
Application. 

Full Applications must conform to the follow,in~ requirements: 

Fl.Ill Technical Volume (See chart In Section 
Ai,pllcation IV.D.2) : '· :_·::, 

Control.Number_ Lead Organ lzation _ Technlc 
alVolUlne 

(PDF, unless Statement of Project Oble!'tlves · · 
stated (Microsoft Word format) (10 page llmlt) 

Co ntrolNum~~r _ LeadorganizaUon _so PO 

otheiwlsel SF-4i4 Appllcatlon for Federal:' 
Assistance 

ControlNumber_:.Lea_dOrganlzation_J,,pp424 
: ·~. ; . 

Budget Justlflcation.(EEltE 335) · ; : :;_··. Contro1Number_Leadorganilation_6udget 
(Microsoft Excel lprma:t.-1',ppllcants muit. ,Justification 
use the template avallable In E.E.ltE 
Exchange) ,·., · ·, .. 
Sui;nn.,_ary.f!)r Publlc Rel~ase (1 pag( .. \·.. ControJ!"umber_LeadOrganizaUon_Summa 
-limit) . :·"':i. ;,,, ',!.=,.' ·c; .;Cry . 
: -~~mmary Slide_ {l page Umit, l'ylic_rosoft ·controlNumber_LeadOrganlzation_Slide 
Pov,,erPoint forroat) · ·:_:: 
Subr~~Jpient BH~llf!I Justification, if 
applicable. )Em~ 335) {Mlcrosoft·~cel 
format. Appl!cants rrii.ist Use th.e ' ' . 
template av<1ilable in EERE Exdlange) 

ControlNumber _LeadOrganlzatioo_S\lbreci 
plent_Budget_Justlflcatlon 

ControlNumber leadOrganlzatlon FWP Budget for FFRDC,Jf applicable 
Authoriz;itlo11 from C()gnllllnt 
Contracting Pfficer for #RDC, if 
appltc.,ble ·, ;,_ 

ControlNumber_Leadorganization _FFRDCA 
uth 

SF-LLL Disclosure of lobbying Acilvitles ControlNumber leadOrganlzation SF-Lll 
· Foreign 1;1Jtltyand Performance of Work ControlNumber_LeadOrganlzatlon_Waiver 
in the !,l.nlted States waiver requests, If 
aoplicable 
U.S. Manufacturing Plans ControlNumber~Lec1dorganlzatlon_usMP 

Data Management Plan ControlNumber_LeadOrganlzation_DMP 

Note: The maximum file size that can be uploaded to the EERE Exchange 
website Is 10MB. Files in excess of 10MB cannot be uploaded, and hence 
cannot be submitted for review. If a file exceeds 10MB but is still within the 

Questions about this FOA? r:mai SI.FOA.SETO@ee.doe.gov 
Problems with URE Exchange? Emal/ EERE- EfRE-fx,:hanqeSupport@hq.doe.qcv Include FOA name and number In 

subject line. 
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maximum page limit specified in the FOA It must be broken into parts and 
denoted to that effect, For example: 

control Number _LeadOrganlzatlon_ TechnlcaIVolume_Part_1 
ControlNumber_LeadOrcanlzatlo11_ TechnicalVolume_Part_z, etc, 

EERE will not accept late submissions that resulted from technical 
dlfllcultles due to uploading files that exceed 10MB. 

~-- w • ...; 

EERE provides detailed guidance on th?. .c_ontent and form of each 
component below. .: ·- ' ·-

Iii. Technical Volume 
-· . .[.-

. . : . ~ ,'. 

The Technlcal Volume must b.~ _submitted In Adobe PDf format. The 
Technical Volume must conform __ ~o the follgwing content ;l[!d form 
requirements, including maximum p;igE1 _1!:!_i)gths. If applicant; ~xceed the 
maximum page le1Jgths. Indicated bei<>lt';·EERE will review only the authorized 
number of pages and 'ilisre_gatd anv addltlonal pages. This volume must 
address the Merit R~vie_w ·cr'lte.r,ia as disctiss,!td In Section V.A.2 of the FOA. 
Save the.Technical Volume in a single PDF flle l,i~_ing the followlng convention 
for th.ftitie: -!fi;:ontrolNum.ber _Le~gcirga11(zation~TechnicalVolume", 

Apii;;~~ts mu~~ ~rovide s~-~12i~jt~;ta~ion~l~d references to the primary 
reseatch'.lj~eratuf~_to justify the claims and approaches made in the . 

. ,_. ,-T!lchnlcai V~lume.· However, EERE.;md reviewers are under no obligation to 
,:.:.::_-- '·review cited sources. ., __ 

; ~ .-. . : 

The Tech-~ical v~i-ti~e to the Full Applicatlon may not be more than 20 pages, 
Including th¢:r,:over page, table of contents, and all citations, charts, graphs, 

·, maps, photos; ·or other-graphics, and mu&t Include all of the lnforma~ion In 
the table belo_w; ihe applicant should consider the weighting of each of the 
evaluation c;rjteria (see Section V.A.2 of the FOA) when preparing the 
Technlc~l,Xp.lume, 

Cover Page The cover page should Include the project title, the specific FOA Topic Area 
being addressed (If applicable), both the technical and business points of 
contact, names of all team member organizations, and any statements 
regarding confidentlallty. 

Questions about this FOA7 Emal 51.FOA.SETO@ee.doe.gov 
Problem, with EERE Exchange? Em<'II EERE- EERE·Exchonqe5uaport@hg,doe.qou Include FOA name and number in 

subject line. 
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Project Overview (This 
section should 
constitute 
approximately 10% of 
the Technical Volume) 

Technical Description, 
Innovation, and Impact 
(This section should 
constitute 
approximately 30% of 
the Technical Volume) 

Workplan and Market 
Transformation Plan 
(This section should 
constitute 
approxlmat"IY 40% of 
the Technical Volume} 

The Project Overview should contain the following Information: 

• Background: The applicant should discuss the background of their 
organization, Including the history, successes, and current 
research and development status (I.e., the technical basellnel 
relevant to the technical topic being addressed In the full 
Application. 

• Project Goal: The applicant should explicitly Identify the targeted 
Improvements to the baseline technology and the critical success 
factors In acllleving that giJ,d, 

• DOE Impact: The appUcalif~·hould discuss the impact that DOE 
funding would have ~ill).!! proposed project. Applicants should 
specifically explair:i'how DP.f;fundlng, relative to prior, current, DI' 

anticlpat!ld fl!n.dlng from otlii!f pubUc and private satJrces, is 
necessary !~·~thieve the projec(objectlves. 

-~-~:-. .. 
The Technical D\!~criptlon should contain the_following Information: 

• Relcva~~:~·~nd Outcomes; The appl~~tshould provide a detailed 
description bi th~ t~h~iitilgy, including ttie.~_c\entlflc and other 

·-:.>,pr,inclple.s and obje_i:tlves that will be pursueil during the project. 
_:. T'1I~ ~~ctlon should ile,s.cribe the relevance of the proposed project 
. ·· t9 the g9~_ls and obJectiil~ of the FOA, Including the potential to 

m,eetspeclfic.P.PE technicijlJargets or other relevant performance 
targl!ts. The iii>~ll.t?.(lt should clearly specify the expected 
OOtcofl)l!S ottJie jmijec:t. . . . 

-'':. • FeaslliiliW; )hi applicarit should demonstrate the technical 
, 'c feaslbllify:of the proposed technology and capabmty of achieving 

. _:/,, .. the anticliJ<!ted performance targets, indudlng a description of 
:: :'. ':-i" ·-. 'pre\(jous wor~_done and prior results. 
'. • Innovation and Impacts; The applicant should describe the 

.. : _ current.state of the art ln the appf,cable field, the specific 
_ .. Innovation of the proposed technology, the advantages of 
· .: ,ji~oposed technology over current and emerging technologies, and 

ih_e overall lmpa,::t on advancing the state of the art/technkal 
. . baseline lf the project Is su,:cessful. 
''Toe Workplan should include a summary of the Project Objectives, 
.Technical Scope, Work Breakdown Structure, MIiestones, Go/Nu-Go 
'Decision Points, and Project Schadule. A datailed Statement of Project 
Objectives (SOPO) is separately requested. The Workplan should contain 
the following information: 

• Project Objectives: The applicant should provide a clear and 
condse (high-level) statement of the goals and objectives of the 
project as well as the expected outcomes, 

• Technical Scope Summary: The applicant should provide a 
summary description of the overall work scope and approach to 
achieve the objective(s~ The overall work scope is to be divided 
by performance periods that are separated by discrete, 

Quest/011s about this FOA? Ema/SLFOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Emal/ EERE• EERE-Exchanqe5upport@hg.doe.gov Include FOA name and numberln 

<ub}ec t tine. 
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approxtmately annual decision points (see below for more 
Information on go/no-go decision points). The appncant should 
describe the speclflc expected end ~esult of each performance 
period. 

• Work Breakdown Structure (WBS} and Task Description Summary: 
The Workplan should dl!SCtlbe the work to be accomplished and 
how the applicant wlll achieve the milestones, will acromplish the 
final proJe.ct goal(s), and wlll produce all deliverables. The 
Workplan Is to be struct1.mid with a hierarchy of performance 
period (approximately_ anriual), task and subtasks, which Is typical 
of a standard work bre.akdown structure (WBS) for any prolect, 
The Workplan shall ~~~t~ln a concise description of the specific 
activities to bec~iiducted o~~rthe life of the project. The 
descriptloo.s_hall be a full expl~[!,1tlon and disclosure of the project 
being propo.sed (i.e., a statement such as "we will then complete a 
proprietary· proces!<" ls unacceptable I. It is the applicant's 
responslbif\ty to prepare_ ;m adequateiy detailed task phm to 
describe the propose~ project and the pl~ti for addressing the 

.. _ objectives ofthl(F.O~/rhe summary provided should be 
'/.~Ol)~istent with the).i>Po. The SOPO will contain a more detailed 
· · description of the WBSand tasks. 

• M(lesto~e. Su.r:nmary: Th~ applicant should provide a summary of 
aP,propriate 'mi!~~~ones throughout the project to demonstrate 
succe~s. A mll•i~tO:i',:e mav be ·iii th er a progress meas11re (which 
can be' ;icj;ly!l;y. bas~d) lli: a SMART technical milestone. SMART 
mllestori~i:should be Spedilc, Measurable, Achievable, Relevant, 
and Time)y; and must demonstrate a technical achievement rather 

· :·'- than simp-~ _completlng a task. Unless otherwise specified In the 
· • 'j:-61'\, th.e minim.um requirement Is that each project must have at 

lea~t orie mPestone per quarter for the d11ratlon of the project 
. . with at leist one SMART technical milestone per year {depending 
: -!?.n the project, more milestones may be necessary to 

cO_l)lprehenslvely demonstrate progress). The applicant should 
also provide the means by which the milestone wlll be verified. 
The summary provided should be consistent with tile Milestone 
Summary Table in the SOPO. 

• Go/No-Go Oecision Points: The applicant should provide a 
summary of pmject-wkle go/no-go decision points at appropriate 
points ln the Workplan. A go/no-go dedslon point is a risk 
management tool and a project management best practice to 
ensure that, for the current phase or period of performance, 
technlcal success Is definitive\' .-chleved and potential for success 
in future phases or periods of performance Is evaluated, prlor to 
actually beginning the executlof! of future phases. Unless 
otherwise speclfted In the FOA, the minimum requirement Is that 
each project must have at least one project-wide go/no-go 
decision 1Joint for each budget period (12 to 18-month period) of 

Quesllnns about th,/s FOA? Emai S1.F0A.SET0@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-fxch<1nqeS11DP9{t@hq.doe.gov lndude FVA name and number /11 

sub}er:t lfne. 
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Technical Quallllcations 
and Resources 
(Approximately 20% of 
the Technical Volume) 

.. , 
•, 

the project. The Applka nt should 11lso p rovlde the specific 
technical criteria to be used to make the go/no-go decision. The 
summary provided should be consistent with the SOPO. Go/no-go 
decision points are consldered "SMART" and can fulnll the 
requirement for an annual SMART milestone. 
End of Project Goal: The applicint should provide a summary of 
the end of projectgoal(s). Unless otherwise specified in the FOA, 
the minimum requirement Is that each project must have one 
SMART end of project go,~I. _ __The summary provided should be 
consistent with the SO_l?9.. , ' 
Project Schedule (Gantt Chart or simllar): The applicant should 
provide a sched~!~.for the ~ntlre project, Including task and 
subtask durations, milestones, and go/no-go decision points, 
Project Management: The ajip0cant should discuss the team's 
prapos~d management plan, lnd~ing the following: 

o '.J!le overaU approach to and o_rganlzatlon for mamig!ng 
ttiework -_ ·-

o Th~ fo!es ofe11:.ch J>rojectTeam rruimber 
o · Any critic'!l.ha~doffs(mtetdepenck!ncle$ among Project 

Team memb_ers 
· ·· :qi" .~ Jhe technical~~~ management aspects or the 

,:management plal), including systems and practices, such 
as ilnaocial and project management practices 

,;, The ~P.Pf~~.cll to pro~ct risk management 
o ·" ~ d~~criptioi, ·of h_ow project changes will be handled 
o If. ii°ppllcable, the approach to Quality Assurance/Control 

·.~ : =· i..:• . ' . ' 

o Hqw communications will be mainwined among Project 
Tea~ members 

,.• .. 
:~ -

Market Transfo'i-mation Plan: The applicant should provide a 
market transformation plan, including the following: 

0 

0 

Identification of target market, competitors, and 
distribution channels for proposed technologv along with 
known or perceived barriers to market penetration, 
Including a mitigation plan 
Identification of a product development and/or service 
pl.in, comrnerclalizatlon tlmellne, financing, product 
marketing, legal/regulatory considerations Including 
Intellectual property, Infrastructure requirements.. data 
dl~emlnatlon, u.s. manufacturing plan etc., and product 
distribution. 

The Technical Qualifications and Resource$ should contain the follow!ng 
Information: 

• Describe. the Project Team's unique quaHflcatlons and expertise., 
Jncludlng those of kev Subreclp!en!S, 

Quest/ans abaut this FOA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with EERE EKchange? Email EERE· fERE-ExchanaeSupparl@hg.doe.gov Jndude FOA m,me and number In 

subject line. 
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... 

• Describe the Project Team'5 existing equipment and facllities that 
will facllitate the succes,ful completion of the proposed project; 
Include a Justification of any new equipment or facilities requested 
as part of the project. 

• This section should also Include relevant, previous work efforts, 
demonstrated innovations, and how these enable the applicant to 
a chleve the project objectives. 

• Describe the time commitment or the key team members to 
support the project. 

• Attach one-page reSUl1'\\1S for key participating team members as 
an appendix. f!esum11i(ijo"not count towards the page 
limlt, Mult!-pa1:1:.r.~ume.s -!ire not allowed. 

• Describe the technical services to be provided by OOE/NNSA 
FFROCs, lfaP.plic.ible. .. 

• Attach !e:tiers of commitment fr<lm ah Subreclpient/thlrd party 
cost shar~ providers as an appendix.: ~etters of commitment do 
not count t,:,wards the page llmlt. :·. \-. 

• Attach any le(~ers of cominltmentfrom·pa1tn.ers/end users as an 
. . appendix (1 page.l{lax!niiim per letter). letters of commitment do 
·,. ',' no~ count towardsJh~ page Omit. 
• -. : for multl-organizatloll!!I or m11ltl-lnvestigator projects, describe 

succlnctlv: ::- . . .. .\, 
. : : ,_? The.rot~ !Ind the work to be performed by each Pl and 

-· Key P.~rii<,lp,ant; . 
,;:_ :· Busi~ess agreements between the applicant and each Pl 

ahci Rey Participant; 
o HQW the various efforts will be Integrated and m.inaged; 
o Pro~ss for making decisions on sclentific/techn!cal 

}:;· -,.,,:.-, . dire~tlon; 
o- 'Publlcatlon arrangements; 
o l~t~llectual Property issues: and 

· · \:.-. o Communicatlon plans 

iv. Stat~l!l-'-!!'.l.~i£t' Project Objectives 
Appllca'ilt~ are required to complete a Statement of Project Objectives 
(SOPO), A SOPO temp late Is available on EERE Exchange at https:lleere­
Exchange.energy,gov/. The SOPO, Including the Milestone Table, must not 
exceed 10 pages when printed using standard 8.5 x 11 paper with 1" margins 
(top, bottom, left, and right) with font not smaller than 12 point. Save the 
SOPO in a single Microsoft Word file using the following convention for the 
title "ControlNumber_LeadOrganlzatlon_SOPO". 

Quest/ans o/Jout this FDA? fma1S1.F0A,5ETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EfRE-fxchonqeSupport@hg.doe.gm, Include FOA name rmd m.smber In 

subject line. 
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v. SF-424: Application for Federal Assistance 
Complete all required fields In accordance wlth the instructions on the form. 
The list of certifications and assurances In Field 21 can be found at 
http://energy.gov{managernent/office-management/oper,itional­
managernent/finandal-asslstance/flnanclal•assistance-forrns, under 
Certifications and Assurances. Note: The dates and dollar amounts on the SF-
424 are for the complete project period and not just the first project year, 
first phase or other subset of the project Pl!rlo~. Save the SF-424 In a single 
PDF tile using the following convention for:the title 
"ControlNumber_ LeadOrganlzatlon __ APP.424". 

vi. Budget Justification Work;~~Qk (EERE 335_) .. 
Applicants are required to compiete the Budget Justification Workbook. This 
form is available on EERE Exch~.!'lge at https:1/eere-Ex~hange.energv.gov/. 
Prime Recipients must complete each tab of the Budget Jµstlflcatlon 
Workbook for the project as a whole, lncli;ttllng all work to be.performed by 
the Prime Recipient ar.~. its Subreclp!_e~~s-and contractors, and provide all 
requested document~fl<>n {e_.g., a Federally-approved rate agreement, 
vendor quotes). Appltcants shoulg includii°tgsts associated with required 
annual ~udi_ts and incuri'~_tl cost\ifopo_~als in ·thelf proposed budget 
documents:T~e "lnstructl.ons and ~Jmm.ary" included with the Budget 
Jus~(fl~~tlon Workbook wui ~µ_t~':·populat~ k~ the appllcant enters 
infor~a.tlon Into i!le Workb.oo:k .. Applicants must carefully read the 
"lnstnict19ns a11~ _Sl,!r:fl_,:Oary" tab provided within the Budget Justification 

· ·· ·,-_: :' .'.W.o.rkbook. $1!~e :the Bu~get Justifi.i;_ation Workbook In a single Microsoft 
' ' Excel.file usiiifthe followlrig c;!)OVention for the title 

"Contr6IN._~mber~Le_adorganizatlon_ Budget_Justlfication". 

vii.Summary/~~stra~~:for Public Release 
· Applicants are required to submit a one-page summary/abstract of their 

proj~_ct. The pi'pject summary/abstract must contain a summary of the 
propq!!!ld ~i;!i\ilty suitable for dissemination to the public. It shou Id be a self­
contained ~oi:ument that Identifies the name of the applicant, the project 
director/principal lnvestigator(s), the projecttitle, the objectives of the 
project, a description of the project, including methods to be employed, the 
potential Impact of the project (e.g., benefits, outcomes}, and major 
participants (for collaborative projects), This document must not include any 
proprletary·or sensitive business information as DOE may make it aval!able to 
the public after selections are made. The project summary mus.t not exceed 1 
page when printed using standard 8.5 x 11 paper with 1" margins (top, 

Questions about this FDA? £ma1SI.FOA.SET0@ee.doe.gov 
Problems with EfRE Exchange? Email EERE- EERE-Ex~hangeSupport@hq.dae.gov Include FOA oome und number-in 

subject line. 
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bottom, left, and right) with font not smaller than 12 point. Save the 
Summary for Public Release in a single PDF file using the following 
convention for the title "ControlNumber_LeadOrganlzation_Summary". 

vm. Summary Slide 
Appllcants are required to provide a single PowerPolnt slide summarizing the 
proposed project. The slide must be submitted in Microsoft PowerPoint 
format. This slide is used during the evaluat!~rt process, Save the Summary 
Slide in a single file using the following convention for the title 
"ControlNumber _LeadOrganizatlon_Slide~,:'. 

=:=:::.:~. ·. 
The Summ.iry Slide template re.S1ulres the following information: 

• A technology Summi;1~y? _ _:-.. 
• A description of the t1i~hnology's Impact; 
• Proposed project goals;\,_ ,- ::\--
• Any key gri!phlcs (lllustratlcins, cha.rt~ and/or tables°!;=·_. __ 
• The proJect'i.'k!!Y idea/take.iwa_y;":·.. . 
• Project titl~/Prlm~· R~clplent, Principal Investigator, and Key 

Participant lnfo{rn~tion;:1:1.Qd ·:·, ... 
• .R.equ_ested EERE ·rl!nds a·nd:prqposed 3RP.11.cant cost share. 
- ~·-~\-;.=-:···:.:.--. ·:·;._ ... ~l:\/;\·-;--:_. =·~. 

Ix. Su~r~cipient ·e._udget Just((ic~tion (EE'RE 335) (if applicable) 
Applic~nts must provide a sepir_ate budget justification, EERE 335 [I.e., 

._-._.,budget ju-stlfii;:;i.~ion 'for.,{!ach budget year and a cumulative budget) for each 
: • c"su_bre_cipienth,:at Is expeict'i!.~ -~o i;;_~rform work estimated to be more than 

$250,DQP or 25 P-~:rcent oftli'Ei:total work effort(whichever Is less). The 
budgetfu~tlficatior(qiust include the same justification Information . 
described iri the "Budge.t Justification" section above. Save each subreciplent 

· •:: pudget justifii:11tlon in a Microsoft Excel file using the following convention 
· •~or the title _: :\ 

"i::cintrolNum.tier _LeadOrganizatron_Subreclplent_Budget_Justlfication". 
', . -~ ~- .. 
. :· )~ ~ :~=--=: ~- --

x. Budget·fQr DOE/NNSA FFRDC (if applicable} 
If a DOE/NNSA FFROC contractor is to perform a portion of the work, the 
applicant must provide a DOE Field Work Proposal (FWP) in accordance With 
the requirements in DOE Order 412.1, Work Authorization System. DOE 
Order 412.1 and DOE O 412.l (Field Work Proposal form) area available at 
the following link, under "DOE Budget Forms": 
https://www.directives.doe.gov/directives-documents/400-series/0412.1-
B0rder-a-admchg1/@@images/flle. Save the FWP in a slngle PDF file using 

Questions about this FDAJ £mat SI.FOA.SETO@ee.doe.gov 
Problems w/111 EERE &change? Emal/ EERE- ffRE-fachonqeSuppgrt@hu.doe.gov Include FDA name and number In 

~ubJect /Jne. 
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the following convention for the tr,ie 
"ControlNumber_LeadOrganlzatlon_FWP". 

xi, Authorization for non-DOE/NNSA or OOE/NNSA FFRDCs [If 
applicable) 
The Federal agency sponsoring the FFRDC must authorize in writing the use 
of the FFRDC on the proposed project and this authorization must be 
submitted with the application. The use of \l FFRDC must be consistent with 
the contractor's authority under its award.-sai,,e the Authorization In a single 
PDF file using the following convention ·ro·r the title 
"C.ontrolNumber_ LeadOrganiwtion;:iFRDCAuil:l". 

:. :, ·::~. ' 
. . . :~ 

xii, SF-LLL: Dlsclosure of Lo~~yfog Activities (req(,ljred) 
Prime Recipients and Subredplents may not use any F~deral funds to 
influence or attempt to lnfluen'ce,.~Jrectly_pf Indirectly, ccii,gresslonal action 
on any legislative _9r appropriation ·matters;'· '-' · 

·.\ )~=· ·,; ··-.~~:;·y·:·-· 
Prime Recipients and Subre!=iplents are re!lulred to complete and s1.1bmlt SF­
LLL, "Disclosure of Lobp_ying'A~tiyjties" . ··\i C 

(https://www.grants.gov/web/grants/forms/sf~424-individual-family.html) to 
en~,,~~ ihat'"nQr~Federal fu11_ds ~l!vl:not bF_frn paii.l and wlll not be Paid to any 
pers_9n for inflU!l.!]Cing or attf.!!)'lpting to inflii_ehce any of the following In 
connec_!lon with your application: 

·., . .. . . . ~ 

! A~ ~tfi~i~/~;.;:pl9yee ot:~IJY Federal agency; 
.• ; '-A Member. of Congress;_,_ 
• An pffic~r or.employee' of Congress; or 
• An employe'e'of_a Member of Congress, 

.•. •',' 
-•:i,, 

· ~aye the Sf-l~LJn a single PDF file using the following convention for the title 
,;ControlNurri~~r_LeadOrganization_SF-LLL". 

' . ·.:·. ~ .. 

xiii. W~,i~~-/~equests: Foreign Entitles and Performance of Work 
in the United States {If applicable) 

1. Foreign Entity Participation: 
As set forth In Section 111,A,3, all Prime Recipients receiving funding under 
this FOA m1.1st be incorporated (or otherwise formed) 1.1m:ler the laws of a 
State or territory of the United States. To request a waiver of this 
requirement, the applicant must submit an explicit waiVer request In the 

Que~t/ons about tlrls FDA? Ema/SI.FOA.SETO@ee.doe.gov 
Problem> wilh EERE Exchange? Email EERE- EERE-Excnanqe5upport@bq.doe.gov Inc/Ude FOA nome ond number In 

subject line. 
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Full Application. Appendix C lists the neces~ary information that must be 
Included in a request to waive this requirement. 

2. Performance of Work in the United States 
As set forth In Section IV.l<,111, all work under EERE funding agreements 
must be performed In the United States, This requirement does not apply 
to the purchase of supplies and equipment, so c1 waiver Is not required 
for forelgn purchases of these items. How.ever, the Prime Recipient 
should make every effort to purchase SY.PP.lies and equipment within the 
Un lted States. Append ix C lists the necessary Information that must be 
included In a request to waive the-Performance of Work in the United 
States regulreme nt. 

xiv. lu,s,\Manufacturing cJMiriitment~ 
Option 1: With U.S. Manufactui'ing Plans .. 

As part of the appli_~ation, applicants are iequired to submit a U.S. 
Manufacturing Plan/The.U.S. Manufa~t.url_ng Plan represents the applicant's 
measurable commitment to :support u,s,' inanufacturing as a result of its 
award. ·· · .. ' · · · 

The weight given to the u:s,: {\llai:J~f~cturf~gPJans during the review and 
selecth:m proces{varies baseifoii the particular FOA. Applicants should 
reviev/Sec_tion V/A,2 of this FOA.to determine the weight given to the U.S. 

· ·. : l'v1anufactur_l flg: Pi1ms 1.l_~d_e~ this F?A-

A u.s:· Manufa.ct~rlng Plan sho~ld contain the following or similar preamble: 
"If selected for funci\ng, the applkant agrees to the following commitments 
as a condltiorj_.of that fundlng: 0 and, after the preamble, the plan should 
·include one or .more specific and rneasureable commitments. For example, 
a_n.appllcanl !li~y commit particular types of products to be manufactured in 
the U;S, In ;1~djtion to or instead of making a commitment tied to a 
particu'lar pri.iduct, the appl!cant may make other types of commitments still 
benefidai to U.S. manufacturing. An applicant may commit to ;:i particular 
investment ln a new or existing U.S. manufacturing facility, keep certain 
activities based ln the U.S. (l.e., final assembly) or support a certain number 
of jobs In the U.S. related to the technology and manufacturfng, For an 
applicant which is likely to license the technology to others, especially 
universities for which licensing may be the exclusive means of 
commercialization the technology, the U.S. manufacturing plan may indicate 

Questions about this FDA? EmaiSl,FOA.SETO@ee.doe.gov 
Problems with ££RE Exchange? Email EERE- El:RE-fxchanqeSuppµrt@hq.dae.qov Include FDA name cmd number In 

subject line. 
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the applicant's plan and commitment to use a lkensing strategy that would 
likely support U.S. manufacturing. · 

When an applicant that is a domestic small business, domestic educational 
institution, or nonprofit organization is selected for an award, the U.S. 
Manufacturing Plan submltted by the applicant becomes part of the terms 
and conditions of the award. The appllcant/awardee may request a waiver 
or modification of the U.S. Manufacturing Plar from DOE upon a showing 
that the original U.S. Manufacturing Plan [s}o._longer economically feasible. 

When an applicant that is a domestic !;1rge bus_iness is selected for an award, 
a class patent waiver applies as s~tforth in Section VIII. L. Under this class 
patent waiver, domestic larg_~ ~qsinesses may el~cUitle to their subject 
Inventions similar to the right provided to the domestic small businesses, 
educational institutions, and. nonprofits by law. In order tp avail itself of the 
class patent waiver, a domestic: la-rg~ bu~ir1ess must agre~'ttiat any products 
embodying or prod.4ce.d through the'u$'~ 'p(an invention con-i:elved or first 
actually reduced to P,ractlqi under the-'aw_ard will be substantially 
manufactured In the ·u11iteif~!~tes, unless [!QE agrees that the commitments 
proposed in the U.S. M,1r:iufactur11:1g plan arii sufficient, 

For.'Qt~~/~~'~;iv types t~~~-;ire __ sel~{t;J ;~r=awa;d, please see Section,Vlll.L 
regarding U.S. manufacturin/i'~bmmitments; . .. _ •.. .. 

·.•: 

- _- -:.--;.Qption i:Wltho'.J~' tis, M1mufact_11~ing Plans 
.. :·.·: -:. -·-: ... \-,.;- ----.~~-.. -~·--:--- ... ~-.:. 

.•:r· EER°E reql,Jires subject inventions (I.e., inventions conceived or first actually 
reducelfo. practice µnder EERE awards) to be substantially manufactured In 
the United-sf;ites by Project Teams and their licensees, as described below. 

·: .. -The applicant.n,ay request a modification or waiver of the u.s. 
-Mf!lUfacturln(R.equirement. 

1. '~-1?!!':i!tic Small Businesses, Educational Institutions and Nonprofits 
Domestic small businesses (includlng Small Business coru:erns}, 
domestk educational institutions, and nonprofits that are Recipients 
or Subreclpients under EERE funding agreements must require their 
exclusive licensees to substantially manufacture the following 
products In the United States for any use or sale in the United States: 
(1) articles ef!lbodying subject inventions, and (2) articles produced 
through the use of subject inventions. This requirement does not 
apply to artides that are manufactured for use or sale overseas. 

Questions obout this FOA? Emai S!.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Em11i/ EERE- EERE-Exch11nqeS11pport@flq.dae.cr,m Include FOA name ondnumber In 

subject line. 
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Domestic small businesses, domestic educational institutions and 
nonprofits must require their assignees to apply the same U.S. 
Manufacturing requirements to their exclusive licensees. 

These U.S. Manufacturing requirements do not apply to nonexclusive 
licensees. 

2. Large Businesses, Foreign l:ntities1 ~rid State and Local Government 
Entitles /.:/.{. 
Large businesses and foreigrr.ent!tles".that are Recipients or 
Su breclplents under EER_l;_ funding agr'eem_ents that take title to 
subject inventions thro.~gh ·a patent waiver are required to 
substantially manufa~ture the following produi;ts in the United 
States: {1) products eml;mdying subject inventions; ;ind (2} products 
produced through the use'.9-f subj~c.(lnventlon(si."i"his requirement 
applies to.pr.9ducts that are·ma_ri~fai:tured for use or\;i'le in the 
United Sta-te.~_:or:q_~~r,seas. . •. '. :-._ 

Large businesses and foieign entitl~iinµst apply the same U.S . 
.:·-Man_ufacturlng ~~quirement~;io t~eir assignees, llcensees, and 

.'·-- ;"·entities·acquiring a'c!>ntr.oillng int~r'e$t In the large business or foreign 
·,_ .. entity. large business;!i ~~d foreign -e~tities must require their 

·:assignees_'and entlties""l1cquirlng a controlling interest In the large 
busipes"s°.~i'fore_igr.i entity tp apply the same U.S. Manufacturing 

- ,-, ,:_. requlr~rpents to the!r.!icensees. 

ii. FF~QCs . : __ 
DOE ffRDCs are $Ubject to the U.S. Manufacturing requirements set 
forth-!~ .their Management and Operating Contracts. All other FFROCs 
are subJ.ect to the U.S. Manufacturing requirements as set forth 

. abov~; _l)ased on their size and for-profit status, 
, .. 
::::::-;:;-· 

xv.Data Management Plan 

Applicants whose Full Applications are selected for award negotiations will 
be required to submit a Data Management Plan during the award 
negotlatlons phase. The Data Management Plan Is a document that outlines 
the proposed plan for data sharing or preservation. Submission of this plan is 
required, and failure to submit the plan may result in the termination of 

Que•tionsaboutthls FOA?EmaiSI.FOA,SETO@ee_doe.gov 
Problems with EliRE Exchange? EmGI/ EERE- ffRE-Excha11qeSupport@hq.doe.gov Include FDA name and number In 

subfuct tine. 
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award negotiations. As a courtesy, guidance for preparing a Data 
Management Plan Is provided In Appendix D of the FDA, 

C. Content and Form of Replies to Reviewer Comments 
EERE wlll provide applicants with reviewet comments following evaluation of all 
ellgible Full Appllcatlons. Applicants will have a brief opportunity to review the 
comments and to prepare a short Reply to Reviewer Comments responding to 
comments however they desire or supplementing their Full APpUcation. The Reply 
to Reviewer Comments Is an optional submlssl.r;\.~;' ~ppllcants are not required to 
submit a Reply to Reviewer Comments'. EJ;:{\{_wilt.post the Reviewer comments in 
EERE Exchange.-The expected submission· d~dlin~'is.on the cover page of the FOA; 
however, it is the applicant's respon,sib)lity to monitor'E_E;_RE Exchange in the event 
that the expected date changes. The ·deadline will not be ~xtended for applicants 
who are unable to timely submlt°t-hel.r reply due to failure ti{ct)eck EERE Exchange 
or relying on the expected date a Ion~. :Appllcaoiuhould antldp;;\te having 
approximately three (3) ~.usiness days to s.ubm·i~ :Replies to Reviewer Comments, 

. ··- : - . : :· -~ . '· ·: 
···:_=.!._<-:-. . ~;--· 

EERE wlll not review or ccinslder•ineligible Replies to Reviewer Comments (see 
Section Ill of the FOA). EERE w.ill'i~vi.tiw.and co~s'ider each eliglble Full Application, 
even if no R~PI.Y I~ _submitted o_r_ if the .R!'!P.1Y. i.s foun<l tc;,"be ineligible . 

. .-~·.:·;~~;·:·::- ~-- ..• ,/.-:·;,:::·: . ~ 

Replies fri.~eviewer' Co!llments rn\1;fconform t~-the following content and form 
requirem·~nts, Including maximum0pi1ge lengths, described below. If a Reply to 
Reyiewer Comments. i_s)ru!re than thr~e pages In length, EERE will review only the 

.. , ·JJrst three (3) pag~~.~ncl dlsreg<!rd any·~~ditional pages . 
.-:::·>: •::~;·:·::. --·-;=.;. -·~;\:._ ._, 

Text · Applicants may respond to one or more reviewer comments 
or supplement their Full Appllcatlon. 

Optional Applicants may use this page however they wish; text, graphs, 
charts, or other data lo respond to reviewer comments or 
supplement their FuU Application are acceptable. 

D. Post~Award Information Requests 
If selected for award, EERE reserves the right to request additional or clarifying 
information for any reason deemed necessary, including but not limited to; 

• Indirect cost information 

Questions about this FDA? Emal Sl,F0A.SET0@ee.doe.gov 
Problems with EERE EX~hange? Emal/ EERE-EERE•ExchangeS111,port@hq.tf0e.gqv Include IUA name and number In 

subjei:t line. 
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• other budget information 
• Commitment Letters from Third Parties Contributing to Cost Share, if 

applicable 
• Name and phone number of the Designated Responsible Employee for 

complylng with national policies prohiJJitlng discrimination (See 10 CfR 
1040.5) 

• Representation of Limited Rights Data and Restricted Software, if applicable 
• Envlronmental Questionnaire 

·- =.: :· 

E. Dun and Bradstreet Universal N:1c1.mJ.>e.r.ing System Number and 
System for Award ManagemE!~_t:··,::. ·. 

Each applicant (unless the applicant:ii(aii Individual or Federal awarding agency 
that is excepted from those requirements under 2 CFR §iS:J10(b) or (c), or has an 
exception approved by the Federal ~),l(_ardlng agency under 2CfR §25,110[d)) Is 
required to: (1) Se registered in the Syst.1a1m for,Award M,magement (SAM) at 
https://www.sam.gov b~fwe submitting I~ ~ppllcation; (2) provlde·a valid Dun 
and Bradstreet Universal :Numbering System' (PUNS) number In its application; and 
(3) continue to maintain ~n active S.ll..M reglstra'ti_on with current information at all 
times during which It has an:ai;tlve FeclE;~~I award or.an application or plan under 
consideratio!J :by-~- federal awan:ling age~cy_; !:>OE may not make a Federal award 
to an app_lh;ant iintil .t.h.e appllcanth!ls. ~orhplied Wi.t.h all applicable DUNS and SAM 
requlremen~s and, if ~6. applicant h~s not fully complied with the requirements by 
the time DOE )$ ready .fo make a F~<i~ral award, the DOE may determine that the 

. app!icant Is nofqual!fi~d·to ~e_celve a Federal award and use that determination as 
- /-(a basisfOI .makinil:a}ederal ~war<:IJo cinother applicant. ·-~ . -; - - ' - -. . 

F~':s_ubmissio~::~~.tes:.~n(I_Time~, 
F4!IAppllcations, ~:nd Replies.to Reviewer comments must be submitted in EERE 
Ex~h~rJge no latert~,:in 5 p,m. Eastern on the dates provided on the cover page of 
this FOA,, · · ·· 

·;.)_· 
···,:'.\-:_·: 

G. Intergovernmental Review 
This FOA Is not subject to Execlltive Order 12372 - Intergovernmental Review of 
Federal Programs, 

Quest/ans about this FDA? Emal SI.FOA.SETO@ee.doe.gov 
Problems with /:ERE E'J/J:hange? Email EERE• EERE-ExchanqeSuppa,t@hq.dqg.gov fm:lude FDA name and number In 

subje~t line, 
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H. Funding Restrictions 

i. Allowable Costs 
All expenditures must be allowable, allocable, and reasonable In accordance 
with the applicable Federal cost principles. 

Refer to the following applicable Federal cost principles for more 
information: .::·;-

-·:.· 

• FAR Part 31 for For-Profit entltl!!s; and 
• 2 CFR Part 200 Subpart E -. co'st Princlpies for all other non-federal 

entitles. •. 
i ';.:-:~ .. 

ii. Pre-Award Costs 
Selectees must request prior wrltt(;'!n app(Q.Vl!I to charge pre~award costs. 
Pre-award costs are,\hose Incurred prior ,t!l the effective dafo of the Federal 
award directly putsyant t!? the negotiatlpn and in anticipation of the Federal 
award where such CO!,ts'are l)j!Cessary for:efflcient and timely performance 
of the scope of work, S~ch costs ar.e allow~bl~.c;.nly to the extent that they 
wou14JW\J'.!! ~een allowabl!! If lncu_rr~d_.aJter the Qate of the Federal award 
an~ ,o_nly 'with ,he written a.JJPTOl{~j of the,Federai awarding agency, through 
the C::~ntractlng Qfficer assign~.<! fo the awa'i'd. 

. ,•_ :. ·~ ~ :: ·= : .-

• Pre-award q,sts ~~nl)9_t ~e inc~rr!'!.d prior to the Selection Official signing the 
,._, ,,_. · : Selef!ion Stat,ment and A11.alysls, ·Pre-award costs can only be Incurred if 

such costs wou_lilbe reimbursaQle ·under the agreement if incurred after 
award . .-.;--,.. · 

·, .. _Pre-Award eicpendltureii are made at the Selectee's risk; EERE Is not 
~b.ligated to r_~h:nburse costs: (1) in the absence of appropriations; (2) If an 
awar<J ls not made; or (3) If an award is made for a lesser amount than the 
Selecte~ ,ar.i~lJ;ipated. . 

1, Pre-Award Costs Related to National Environmental Polley Act (NEPA} 
Requirements 
EERE's decision whether and how to distribute Federal funds under this 
FOA Is subject to NEPA, Applicants should carefully consider and should 
seek legal counsel or other expert advice before taking any action related 
to the proposed project that would have an adverse effect on the 

Questions oba11t thi:> FOA? Emoi SI.FOA.SETO@ee,doe,gov 
Problems with fERE exchange? Emal/ EERE-URE-Ex;:hanqeSupport@hq.doe,gov Include FOA 11ume rmd n11mber In 

subject /lne. 
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environment or limit the choice of reasonable alternatives prior to EERE 
completing the NEPA review process. 

EERE does not guarantee or assume any obligation to reimburse costs 
where the Prime Recipient incurred the costs prior to receiving written 
authorization from the Contra<:tlng Officer. ff the applicant elects to 
undertake activities that may have an adverse effect on the environment 
or limit the choice of reasonable alternatl_ves prior to receiving such 
written authorization from the Cont!"ll.ct\ng Officer, the applicant is doing 
so at risk of not receiving Federal fundi11g and such costs may not be 
recognized as allowable cost share/Likewl_~, if a project Is selected for 
negotiation of award, and the . .Prime Recipient elects to undertake 
activities that are not au,hor(zed for Federal funding by the Contracting 
Officer In advance of EER(completing a NEPA review, the Prime 
Recipient Is doing so at risk.of not receiving Federai· F1,1Qdlng and such 
costs may not be recognized a.s _aliov,,11~ie cost share. N~Jhing contained 
in the pre-awar_d c.ost relmburseme.iJt regulations or any -p~e-award costs 
approval letter."fr~m ~~e Contraciirtg qfflcer override these NEPA 
requirements to· ob.taln.the . .written authorization frorn the Contracting 
Officer prior to takii:ic any actlori that rriily have an adverse effect on the 
environment or limit'the choli;e'.cif reasonable alternatives. 

Ill. Perf~;~an~e·:~f Wor~ ;-~:tf~:r~~;t~~··~~ate.s 
.... =?:·: , :-

• = :·:· ·;,. ":L:. Requ·i•;~t!J~~/ ;-, -:_-. 
-:-··. , :·: '~11 ~orkpe,rformed under E~RE Awards must be performed in the United 

St.ate~. This riquirement d·oes not apply to the purchase of supplies and 
equiprilent; however, the Prime Recipient should make every effort to 
purcha~~·~upplle;;'~nd equipment within the United States. The Prime 
Recipient ri:iust flow down this requ1rement to its Subreclpients. 

2. · Failure ~Q";t:mpiy 
If the frime Recipient fails to comply with the Performance of Work in 
the United States requirement, EERE may deny reimbursement for the 
work conducted outside the United States and such costs may not be 
recognized as allowable recipient cost share. The Prime Recipient ls 
responsible should any work under this Award be performed outside the 
United States, absent a waiver, regardless of if the work is performed by 
the Prime Recipient; Subreciplents, contractors or other project partners. 

Questi(ms 11hout this FOA? Em<1/ S!,FOA.SETO@ee.doe.gov 
Problems with fERE f11chonge? Erno/I EERE- EfRE-EKchcmqe5upport@hq.do,,.qov Include FOA name one/ m•mber In 

subject line. 
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3. Waiver 
There may be limited circumstances where It Is in the interest of the 
project to perform a portion of the work outside the United States. "fo 
seek a waiver of the Performance of Work In the United States -
requirement, the applicant must submit a written waiver request to 
EERE. Appendix C lists the necessary Information that must be included 
in a request to waive the Performance of Work in the United States 
requirement, -::. 

··,.:• 

The applicant must demonstrate tp_ t~e satisfaction of EERE that a waiver 
would further the purposes of th~ .FOA and is in the economic Interests of 
the United States. EERE mav.regulre addltion<c1l Information before 
considering a waiver requeii:,'save the waiver request{s) in a slngle PDF 
file titled "ControlNumbed'erformanceofWork~Waiver''. The applicant 
does not have the rlght to ~ppeal EERE'~ decision ctinceming a waiver 
request. · :-.. _,._ ,-_ ··, 

·:·:. 

iv. Construction ... '·_ 
Recipients are requir~d _to ~bt!)IJ1 written iu.t)10rization from the Contractlng 
Officer be_fore incurring· any maJor C!)!")Strudloh, ~osts. 

v. For~i~'~\ravel.,. ·;":: :.\/:_.,;-_.;, -__ 
If lnterri_at!ona.l tl~~_e) .is prop~;ed for your project, please note that your 

·-· .. -:: Q,rnanlzation_rit_ust comply with th~ International AlrTransportation Fair 
·; ,_.: · Comp_e~ltive Prni;tices Act ~f 1~_74 {49 use 40118), commonly referred to as 

the "Fly -':\!llerica ·At;t," and implementing regulations at 41 CFR 301-10.1~1 
through 301.;,10,14i°The law and regulations require air transport of people 
or property to, from, between, or within a country other than the United 

: States, the cos.~ pf which is supported under this award, to be performed by 
:Cir-under a cost.:sharing arrangement with a U.S. flag carrier, if service is 
avallaQle. Fo{E;ign travel costs are allowable only with the written prior 
approval ~f.- the Contracting Officer assigned to the award. 

vi. Equipment and Supplies 
To the greatest extent practicable, all equipment and products purchased 
with funds made available under this FOA should be American-made, This 
requirement does not apply to used or leased equipment. 

Queslions about this FOA1 Ema/SI.FOA.SETO@ee.doe.gov 
Problem~ with fERf Ex,;h1mge? Ema// EERE- l'ERE•frchanueSupport@hq.doe.go~ include FOA name and number In 

subje~t line. 
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Property disposition will be required at the end of a project if the current fair 
market value of property exceeds $5,000, The rules for property disposition 
are set forth ln 2 CFR 200,310- 200.316 as amended by 2 CFR 910.360. 

vii, Lobbying 
Recipients and Sub recipients may not use any Federal funds to Influence or 
attempt to Influence, directly or indirectly, congressional action on any 
legislative or appropriation matters. 

:·.:,_---

Recipients and Sub recipients are requ_lre:~-to complete and submit SF-LLL, 
"Dlsclosure of Lobbying Activities" · ·:-,:_:·. · · _ ... · ·,, 
(https://www .grants,gov/web/gra ntsiforms/sf 424-individual-famlly.html) to 
ensure that non-Federal fun_!;!~_·ijaiie not been paid and will not be paid to any 
pefson for Influencing or attempting to Influence ariy.-of ihe following In 
connection with your application:, .. 

·-=:­
- "-.- : ~ 

• An officer i:i,r.rm,ployee of any te.d~ral agency; 
• A Member ~{congress; .. '- ·. _ 
• An officer or ~mplbyJe c:,f Congress; ·o.r 
• .A.i:i l?_mployee o(a_ ty,emb~(o_f:(:ongr~~--- , 
. ~~--~·: ( "; ·: -··; . . :.-_..,_.-: .' -· . 

viii. · -i!t,isk Assess,r,nent .. _: ::, :·· :-,-,,. · · 
Priod() making 11.'Federal aw~}<j;· the DOE is required by 31 U.s.c. 3321 and 

.. 41 U.s,t: '23_1~_,_tc{:revieli:f lnforma~lon available through any OMB-deslgnated 
.. , . ;· .: ·t ·.·, .t!!P_!)sltories ot:1~6verrime1Jt•wlde:~1_iglbllity qualification or financial integrity 
'\~··. lnform<!~ion: sue~• as SAM Ex'i:11.t~lons and "Do Not Pay!' 

·~-- _.,_ 

In addltlon/QOE ev~luates the rlsk(s) posed by appllcants before they receive 
Federal awar~s- This e~aluatlon may consider: results of the evaluatlon of the 

; i),pplicant's elig(~ility; the quality of the application; financial stability; quality 
ofrn;mageme:nt systems and abll!ty to meet the management standards 
prescrt~~d 1ri:th1s part; history of performance; reports and findings from 
audits; aii~ the applicant's ability to effectively Implement statutory, 
regulatory;· or other requirements imposed on non-Federal entitles, 

In addition to this review, DOE must comply with the guidelines on 
government-wide suspension and debarment In 2 CFR 180, and must require 
non-Federal entitles to comply with these provisions. These provisions 
rastrlct Federal awards, subawards and contracts with certain parties that 

Questions llbour this FOA? Emal Sl,FOA.SETO@ee.doe.gov 
Problems with £ERE Exchange? Emal/ ffRE- EERf-f)(ChanqeSupoort@hq.doe.gov Include FOA rn,me and number in 

subject H11e, 
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V. 

are debarred, suspended or otherwise eKCluded from or ineligible for 
participation in Federal program!'. or activities, 

ix. Invoice Review and Approval 
DOE employs a risk-based approach to determine the level of supporting 
documentation required for approving invoice payments. Recipients may be 
required to provide some or all of the following items with their requests for 
reimbursement: 

• Summary of costs by cost categor!e~\_:,· 
• Timesheets or personnel hours rii'~·ort .-. · ·,. 
• Invoices/receipts for all trav~I, ~quipment,':S:upplies, contractual, and 

other costs _) i _;- · -
• ucc filing proof for equip_ment acquired with proje_ct funds by for-profit 

recipients and subreclplenis _,. . . 
• Explanation of cost share for.'involcl_ngJ>eriod 
• Analogous lnfori:natlon for some·su~reclplents 
• Other items as r~qulred by OOE .. ,. '· 

·:_-,·. 
·==··: 

Applicati9r/R~~i~w lnf~-trrtl.i~,J~\ \ ._ . · 
.::·=. -f~-. ·:·:rr·: · -

A. Technicadieview:'t:riteria -, .. 
:• . ··:=· -. -. :·:~::.: -~-~. <·:-: ~ -

-::·:~:_::: ~?-:. ·- .•· ::_:_: \ -
.. 

I. Full Ap'p!!cation.s,_ 
Applicatiolis_wlll be·evaJuated against the merit review criteria shown below. 
All sub-criteria are of equal weight, 

C~it'l!tlon 1: T~i:imkal Merlt, Innovation, 11nd Impact (50%) 
Technical Merit and Innovation 

• E_lit~rit- to which the proposed technology or process Is Innovative; 
• Degree to which the current state of the technology and the 

proposed advancement are clearly described; 
• Extent to which the application specifically and convincingly 

demonstrates how the applicant will move the state of the art to the 
proposed advancement; and 

• Sufficiency of technical detail In the application to assess whether the 
proposed work Is sclentiflcally meritorious and revolutionary, 

Qu,islionsabout this FDA? 1:'mu/SI.FOA.SETO@ee,doe.gov 
Problems with ffRE Exchange? Emo/I EERI:'- EERE-ExchanqeSuppart@/lq.doe.gov include FOA home and number in 

$Ub/ect line. 

42 



"·'· •••~""'""' 0 • Energy Efficiency & ENERGY : Renewable Energy 

Including relevant data, calculatlons and discussion of prior work In 
the llterature with analyses that support the viabillty of the proposed 
work. 

Impact of Technology Advancement 
• How the project supports the topic area objectives and target 

specifications and metrics; and 
• The potential irnpact of the project Q.IJ_~dvancing the state-of-the-art. 

Criterion 2: Project Research and Mark~ii~nsformation Plan (30%) 
Research Approach, Workplan and soiio ':· .. ,. 

• Degree to which the appr9.~ch and critical path have been dearly 
described and thoug~Hi!llv considered; and ' 

• Degree to which the task descriptions are clear; _detailed, timely, and 
reasonable, resulting ln,a.~lgh llkeWhood that the proposed Workplan 
and SOPO will succeed in tneeting_tlJ~ project goals;\._ 

~-... ~.. :·=·~_;.:~~:-.. . . 

\dentiflcat1on of Te~imical Risks · ' ·.: 
• Discussion and ~errion$trated und~r~anding of the key technical risk 

a.r~as Involved 111 ~he propo!;eg work and_ the quality of the mitigation 
•_.;·strategies to address them,_-:"-·::': ·. . . · :=_-

. . ~. . .. ,. . ·: . . . . 
. :•; =: :·! ';.'(· 

Baseline, Metrl~s; and Delivei:aliles 
• .,.h~ leveLkf~!i!rlty in the ,<;lefinltlon of the baseline, metrics, and 

rnllest(ines;:and .... _ . 
·, ::. :-, Rel~ti~~- to a clea;ly d~fined experimental baseline, the strength of 

· th.e quantifiable metrics;'milestones, and a mid-point deliverables 
defln~d In th·e ,;ipplkation, such that meaningful interim progress wm 
be~a~_e. ·-· 

'(MarketTransf~rmatlon Plan - " " -· .. - -- . . - .. 
•"=· Jdeotification of target market, competitors, and distribution 

- :ch~·nnels for proposed technology along with known or perceived 
barilers to market penetration, including mitigation plan; and 

• Comprehensiveness of market transformation plan Including but not 
limited to product development and/or service plan, 
commercialization timellne, financing, product marketing, 
legaVregulatory considerations Including intellectual property, 
infrastructure requirements U.S. manufacturing plan etc., and 
product distribution. 

Question.- <1bo11t this FOA? Emo/Sl.FOA.SETO@ee.doe.gov 
Problem.- wllh EERE Exchonge? Emal/ EERE· EfRE-Excho11qeSµpoort@hq,doe.qov /ndude FDA name und number In 

subject li~e. 
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Criterion 3: Team and Resources {20%1 
• The capablllty of the Principal lnvestlgator(s) and the proposed team 

to address all aspects of the proposed work with a high probability of 
success. The qualifications, relevant eKpertise, and time commitment 
of the indivlduals on the team; 

• The sufficiency of the facilities to support the work; 
• The degree to which the proposed C9f1sortla/team demonstrates the 

abllity to facilitate and expedite f!,lrt.~er development and commercial 
deployment of the proposed t,ic;:hnQlogies; 

• The level of pa rtlclpatlon by prpject·particlpants as evidenced by 
letter(s) of commltmentaod how welf they are Integrated Into the 
Workplan; and . : ·. · · · 

• The reasonableness <.if.the budget and spend pli!,n for the proposed 
project and objectives.·--:, -_:_ ·' · 

:·\"}-· ·; .. 

Ii. Criteria for RepJj~s.to Revlew~(~oinrnents 
EE.RE has not establl_sh~d S(!.parate crit~ria;t!) evaluate Replies to Reviewer 
Comments. Instead, R·~plle·s io .R~viewer C(!f!lments are attached to the 
original \IP.Pllcatlons and .evaluated 1;1:; an exten;lon of the Full Application. 

8. Sta ndar/4_h:/~~pUcatio•~- E.y~it:~·:~-~ ·•:--· ·.- ·. 
Applications that are d_e_terrnlned t"ci°'be eligible wlll be evaluated In accordance 
. v.,l_il_h .t!"lls FOA)b_v .. th~ ~la11d11.rgs set foctt, in EERE's Notice of Objective Merit 

. -: iRevleviP;rpcedure {?6 ·Fed. Reg.,17846;.March 31, 2011} and the guidance 
. . . 'provided :in the "De~aJtrnent of Energy Merit Review Gulde for Financial 
· :· ... Assistance," whic;h is available at: 

. ·:https:/{energy.g~v/rnanagement/downloads/merit-review-gulde-financ@l: 
assl_st __ ~nce-and-uns~~i_cited~pfoposals-current. 

C. Other Selectio~·:Factors 
' .·-·.~---~- =~ -~!\ ... 

i. Progranf Polley Factors 
In addition to the above criteria, the Selection Official may consider the 
followlng program pollcy factors In determining which Full Applications to 
select for award negotiations: 

• The degree to which the proposed project eKhiblts technological 
diversity when compared to the existing DOE project portfolio and 
other projects selected from the subject FDA; 

Questions about this FOA? fmai SI.FOA.SETO@ee.doe.gov 
Problems with EERf Exchange? Ema// EERE· fERE~frchonqeSuqport@hq,doe,go)l Include FOA nome and number in 

subje,t 1/ne. 
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• The degree to which the proposed project, Including proposed cost 
share, optlmiies the use of avaUable EE:RE funding to achieve 
programmatic objectives; 

• The level of Industry Involvement and demonstrated ability to 
accelerate commerda!izatlon and overcome key market barriers; 

• The degree to which the proposed project is likely to lead to 
Increased employment and manufactu_ring in the United States; 

• The degree to which the propose~. p~oject will accelerate 
transformational technologica,_,;1_clv.ances in areas that industry by 
itself rs not likely to undertake)>ecause oftechnical and financial 
uncertainty; and ., ,, · · · ' .. 

• The degree to which_ th,ii. proposed project, ·Qr group of projects, 
represent a desired geographic distribution {con~ldering past awards 
and current applicatlo~s). _ . 

. ;: '~. 
D. Evaluation and Sele¢tl9_11 Proce·ss .:','_:'.'. 

i. Overview 
. ·~ :· · ... 

.--~.,. 

The ev~!U!l.tlpn process 'i;qnsists'i;t rwl_tlple ph~s.e;i; each includes an initial 
ellglpillty reiiiey,i: and a thcir_ough_t;e~hnlcal f~vlew: Rigorous technical reviews 
of ~ligible submi~$lons are corid\ltted by reviewers that are experts In the 
subject (llatter of the FOA. Ult/rnately, the Selection Official considers the 
recommendations.of .the revl~wers, along with other considerations such as 

: 'prpgram pbiicy factors; 'In <JetermJnlng which appllc;atlons to select, 
. ·: -- -~ ·:~~ .. 

::-

Ii. Pre-Sele1.tion Interviews 
As part of th.e_ evalu.atiQn and selection process, EERE may Invite one or more 

. applicants to ·participate· In Pre-Selection Interviews, Pre-Selection Interviews 
· are distinct fi:o_l), and more formal than pre-selection clarifications {See 
·sectl9n V,D, ~ cit the FDA), The Invited applicant(s) wlll meet with EERE 
represeot,i_t_lves to provide clarification on the contents of the Full 
ApplicaHo'iis··and to provide EERE an opportunity t" ask questions regarding 
the proposed project. The Information provided by applicants to EERE 
through Pre-selection Interviews contributes to EERE's selection decisions. 

EERE will arrange to meet with the Invited applicants in person at EERE's 
offices or a mutually agreed upon location. EERE may also arrange slte visits 
at certain applicants' facilities. In the alternative, EERE may invite certain 

Questions obout this FOA? Email SI.FOA.SETO@ee.doe.gov 

Problems with EfRE Ex<hunge? Emal/ EERE· £ERE-ExchanqeS11pvart@hg.do,:.grw Include FOA name and number in 
subject line. 

45 



"·"· ... A,.r~••• <>t . Energy Efficiency & 
ENERGY · Renewable Energy 

::-. 

applicants to participate In a one-on-one conference with EERE via weblnar, 
vldeoconference, or conference call. 

EERE will not reimburse applicants for travel and other expenses relating to 
the Pre-Selection Interviews, nor will these costs be eligible for 
reimbursement as pre-award costs. 

EERE may obtain additional information through Pre-Selection Interviews 
that will be used to make a final selection d!)t~rmlnation. EERE may select 
applications for funding and make awardiWlthout Pre-Selection Interviews, 
Participation In Pre-Selection lntervlews·-wfth EERE does not signify that 
applicants have been selected for, aw~r:d negotiqtlons. . . . 

:-'-.'=_; 

iii, Pre-Selection Clarificati(J~ : · 
EERE may determine that pre:~electlon clarifications ar~ pecessary from one 
or more applicants, Pre-selection c!;ariffca.~pris are distinct f~om and less 
formal than pre•s~l~ctlon interviews;_ J~~se ·pre-selection clarifications will 
solely be for the pilrpo_ses of clarirylrig the application, and will be limited to 
Information already 'provided.In the app.lica~ion documentation. The pre­
selectlon clarifications ·may oi:cur.b!!fore, durir:ig or after the merit review 
evaluaJio.Jl.pf!)C8SS. lnfo~ju.ation :p~qy(qed by an ~pplicant that Is not 
neC{!~·sarv' to iid~ress the Pf!l-Sd~"tlon'cla,r_if.(catlon question will not be 
revii1wed or cor(~ldered. Typi_-;:ally;-a pre-selectlon clarification wlll be carried 
out tn(b!Jgh eith~.r written responses to EERE' s wriUen clarification questions 

.. .. . or video ~-r f:Ott(e.r~nc.~ c11lls with.EE RE representatives. 
--~:·.: :~--: -~ ~. . ' .. : :._ '. · ... ; ·:.. . . . .. : ; .. 

The'irifprmati~'~ provided by applicants to EERE through pre-selection 
darlflcatlons ls incorporated in their applications and contributes to the 
merit review .~valuati~n .~nd EERE's selection decisions. If EEI\E contacts an 

.: _ applicant for _pre-selection clarification purposes, It does not signify that the 
applicant has :b.een selected for negotiation of award or that the applicant is 
amorig the top -ranked applications. 

••. •~-~a ~ \ .: •;":.' 

EERE win·'not reimburse appllcants for expenses relating to the pre-se\ectlon 
clarifications, nor wlll these costs be ellgible for reimbursement as pre-award 
costs. 

iv, Recipient Integrity and Performance Matters 
DOE, prior to making a Federal award with a total amount of Federal share 
greater than the simplified acquisition threshold, is required to review and 
consider any information about the applicant that is In the designated 

Questions abaut this FOA? Email S1.FOA.S£T0@ee.doe.gov 
Pfrlblems wllh EERE t'xchange? E'mai/ EERE- EERE-Exchonqe5upport@hq.sfae.qov Include FDA name and number In 

subje,t line. 
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integrity and performance system accessible through SAM (currently FAPIIS) 
{see 41 U.S.C. 2313), 

The applicant, at Its option, may review Information in the designated 
integrity and performance systems accessible through SAM and comment on 
any Information about Itself that a Federal awarding agency previously 
enterlld and is currently in the designated integrity and performance systllm 
accessible through SAM. 

DOE will consider any written commel)tS i,;\~e applicant, In addition to the 
other information In the deslgnated:infegri,ty.and performance system, In 
making a Judgment about the appl.lcant's Integrity, business ethics, and 
record of performance under ~de~al awards when .. !=ompletlng the review of 
risk posed by applicants as di~crlbed In 2 C.F.R. § 200,Z05, 

~~ -,_, 
.-;. 

v. Selection ., . 
The Selection Offlci~J may consider· th~ t~~~~;cal merit, ,he F!lder.il 
Consensus Board's r~ccimr:nendations/pr.ogram policy factors, and the 
amount of funds avallable In. arriving at selections for this fOA. 

' :=; .. ~-.\~, .. _.~_.: . 

E. Anticipat.~_d./Nc:>Jlce of S~IE!cti~~-;~n~,A~~-rd Dates 
EERE antt~lpates notlfying applica11~ l~lected fu~)legot!ation of award by (b) (5) 

,and m~k_lng awar~s by(b) (5) . 
. :~ . :; ·.. . ~ ·-

VI. ,~ar.d -A~,r.~ ni$tt~~irin' I nf.~~~cition 

A:·Award Notic~s .. ,_._,, 
.'>' . ,': 

r; ; =,lnellgible S~Q.missions 
ln~l)gible Full)\ppllcatlons wm not be further reviewed or considered for 
award,J"he ,<;;i:\rii:racting Officer will send a notification letter by email to the 
technical..a:rifadministratlve points of contact designated by the applicant in 
EERE Excliiinge. The notification letter will state the basis upon which the the 
Full Application ls Ineligible and not considerlld for further review, 

ii, Full Application Notifications 
EERE wlll notify applicants of its determination via a notification letter by 
email to the technical and administrative points of contact designated by the 
applicant In EERE Exchange. The notification letter will Inform the applicant 

Quesuons Qttoutlhis FDA7 Emal/ SI.FOA.SETO@ee.doe.g_ov 
PrQblems with EERE EK<hQ11ge? f'mQ// EERE- fERE'-El<chanqeSupp<Jrt@hq.doe.qa'< tndude FDA ll"me ond number In 

subject /Int-
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whether or not Its Full Application was selected for award negotiations, 
Alternatively, EERE may notify one or more applicants that a final selection 
determination on particuliir Full Applications wlll be made at a later date, 
subject to the availability of funds or other factors. 

iii. Successful Applicants 
Receipt of a notification letter selecting a full Application for award 
negotiations does not authorize the applicant to commence performance of 
the proJect. If an application is selected for ~ward negotiations, it is not a 
commitment by EERE to Issue an awar~,:AppUcants do not receive an award 
until award negotiations are complete_"and.the Contracting Officer executes 
the funding agreement, accesslb!e _by the Prime ~eciplent in FedConnect. 

The award ·negotiat[on proc~~~:WiH take approximat~tv. 60 daysr Applicants 
must designate a primary an'd a .backup point-of-contact !n EERE Exchange 
with whom EERE will communicate to condl,ict award negotf.itlons. The 
applicant must be JJ')l>POns\ve durlng._aw.afd ~egotiations (i.e.~::provide 
requested documer\~ath;,i:,l and meet the. negotiation deadllnes. If the 
applicant falls to do so or if 11ward negotiatigns are otherwise unsuccessful, 
EERE will cancel the aw,a_rd negotla.~Jons and T!,!~clnd the selectlon. EERE 
reserve:s. th~ right to te.rri)inate award negotiations at any time for any 
rea~4~.= "' · · · · ' ·. ·; ·:{·:::.· '·. \. '-;. .-

Please. te.fer to s;"ctlon IVJ.2 dt~he fOA for guidance on pre-award costs, 
.. . ·:, .. "/ - . 

. : ,_:_.=··iv. :;,iternate se·ie~ti~·n'oeterminations 
... · . In -~o'~e instan~es, an appli~~~t 1nay receive a notification that its appllcatlon 

was not ~e.lected for award and EERE designated the application to be an 
alternate .. As an alterliat!:!, EERE may consider the Full Application for Federal 
funding In the:fµture. A notification letter stating the Full Application is 
\teslgnated as· ~-fl alternate does not authorize the applicant to commence 
perfo_rmance of the project. EERE may ultimately determine to select or not 
selecf theJ.tJii ·Application for award necotlatlons. 

"""i"'•" 

v. Unsuccessful Applicants 
EERE shall promptly notify in writing each applicant whose application has 
not been selected for award or whose appllcatlon cannot be funded because 
of the unavailability of appropriated funds. 

Questions ubaut this FOA? Email Si,FOA.SETO@ee.doe.gov 
Problem, with EERE fxrhange? Emal/ /;ERE- EERE-ExchunqeSuppart@hg doe.gov Include FOA name and number In 

sllbject//ne. 
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B. Administrative and National Policy Requirements 

I. Registration Requirements 
There are several one-time actions before submitting an application in 
response to this FDA, and It is vital that applicants address these Items as 
soon as possible. Some may take several weeks, and fallure to complete 
them could Interfere with an applicant's abll!ty to apply to this FOA, or to 
meet the negotiation deadlines and receive_,ifl award If the application is 
selected. These requirements are as foHows;· ·-

1, EERE EMchange _ . _ _ _ 
Register and create an accoµn.t oh EERE Exch~nge at https://eere• 
Exchange.energy.gov. __ : :- · ·- · · · 
This account will then alio•,,/the user to register for.any open EERE FOAs 
that are currently in EERE E;,tc_hange, It Is recommetide~ that each 
organization or business unit; whet~_er ~ctlng as a team ·or_ a single entity, 
use only one a~~ount as the contat:\polnt for each submission. AppUc;;nts 
should ,ilso desi~"r-iate l;ia_ckup points of contact so they may be easily 
contacted If deemed rie~es~_ary, This step is required to apply to this 
FOA. ··- .. -

. ·.~_}·.:·: .. -.. 

The EERE Ex:change reglsvath;i~-'does· i1ot.tiave a delay; however, the 
·remaining registration requirements below could take several weeks to 
pro·cess and are necessary for a potential applicant to receive an award 
undedhlsFOA.' · '- - -

. .. ··-

i. tiUNS, NuJber 
Obtain:a Dun an~ Bradstreet Data Unlvf;!rsal Numbering System [DUNS) 
number (including the plus 4 extension, if appllcable) at 
http://fedgov.dnb.com/webform. 

,::;_· 

3, · System f~(Award Management 
R·e1fis~~~ with the System for Award Management (SAM) at 
https:i/www.sam.gov. Designating an Electronic Business Point of 
Contact (EBlz POC) and obtaining a speclal password called an MPIN are 
important steps in SAM regfstr<1tion. Please update your SAM reglstratlon 
annually. 

4. FedConnect 
Register in Fed Connect at https;//www.fedconnect.net. To create an 
organization ;iccount, your organization's SAM MPIN is required. For 

Questions ubaut this FOA? Ema,1 SI.FOA.SETO@ee.doe.gov 
Problems wJt/1 EERE Exchange? Emuil Ii.RE· EERE-fxcht1ngeSup1>ort@hg,doe.qov Include FOA mime and number in 

subject 1/ne. 
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more Information about the SAM MPIN or other registration 
requirements, review the FedConnect Ready, Set, Gol Gulde at 
https://wwwJedconnect.net/Fedconnect/Marketlng/Oocuments/FedCo 
nnect Ready Set Go.pdf, 

5, Grants.gov 
Register in Grants.gov lhttp:l/www.grants.goyl to receive automatic 
updates when Amendments to this FOA are posted. However, please 
note that Full Appllcations will not be a~t!;!ptedthrough Grants.gov. 

- ·~. ~ . 

6, Electronic Authorization of Appli,;ationi; and Award Documents 
Submission of an application ,;1nd· slipple~~o\al Information under this 
FOA through electronic sys~_e_rns used by the D~partment of Energy, 
Including EERE Exchange_ and Fedconnect.net; co1ti;tltutes the authorized 
representative's approval -~~d electronic signatur~.'; . 

ii. Award Adminis_t_r~tive Requi~ern~-~k'. 
The administrative i-~qulr_ements for tio(grants and cooperative agreements 
are contained In 2 CFR Part io() as ameride~. by 2 CFR Part 910. 

-- . . . :-:;~ . 

iii. Foreign National A~~ess to DQE:Sites -<.; 
All a:ppii~~nts that ultimately ent~t 'iht~ ;~ award resulting from this FOA will 
be ~object to the}ollowing re.q~ii'~ment conc~rning foreign national 
lnvoive_lTJ;ent. Upop DOE's reque~t, Prime Recipients must provide 

... Jnformatlon tqJa_cilitat_e DOE's r~~ponsibilltles associated with foreign 
-. nati1:mal ace.es~ to DOE site~, l11formatlon, technologies, and equipment. A 
for~lgn .nation~! Is defined as any person who was born outside the 
ji.lrisdicti<Jn_ 9f the U11_1ted States, Is a citizen of a foreign government, and has 
not been nat1,1ralized u.nder U.S. law. If the Prime Recipient or Subreciplents, 

··. 'J:;ontractors or.vendors "Jnder the award, anticipate utlllzing a foreign 
· n.iUonal person. In the performance of an award, the Prime Recipient is 

respe,nsible f~f.providing to the Contracting Offlcer specific Information of 
the fore!gri _l'!ational(s} to satisfy compliance with all of the requirements for 
access approval. 

iv, Subaward and Executive Reporting 
Additional administrative requirements necessary for DOE grants and 
cooperative agreements to comply with the Federal Funding and 
Transparency Act of ;1.006 (FFATA) are contained in 2 CFR Part 170. Prime 
Recipients must register with the new FFATA subaward Reporting System 
database and report the required data on their first tier Subrecipients. Prime 

Questions about this FoA? Ema,1 S1.FOA,SETO@ee.doe.gov 
Problems with EERE Exch,;mge? Email EERE-EERf-ExchonqeSuooort@hq.doe.ao11 Include FDA name and number In 

subject line. 
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Reciplents must report the executive compensation for their own executives 
as part of their registration profile in SAM. 

v. National Policy Requirements 
The National Policy Assurances that are Incorporated as a term and condition 
of award are located at: http://www.nsf.gov/awards/managing/rtc.Jfil:!, 

vi. Environmental Review in Accordance with National 
Environmental Polii;y Act (NEPA) .-.,<·.•:.,. 
EERE's decision whether and how to d_l_&~rlb:~te federal funds under this FOA 
Is subject to the National Environmeil~_al' Polley.Act (42 USC 4321, et seq.). 
NEPA requires Federal agencle~ to integrate erivlronmental values Into their 
decision-making processes by,c_orisiderlng the poter,it_ial environmental 
Impacts of their proposed actions. For additional background on NEPA, 
please see DO E's NEPA webslt~, _at http://nepa.energv:j¢v(, 

While NEPA comp\la,n~e is a Fed~:~, ilg~~i/~esponslbillty .. ~~~ the u!Umate 
decisions remain wlt~·thll_Federal agency,_ all recipients selected for an award 
will be required to a~si~t in't.heJimely and:effective completion or the NEPA 
process in the manner·rnpst pertihel'lt to thiffr,proposed project. If DOE 
det~rlf\!ne~:c;~rtain record~ must_j:J~_pi"~P.<!red to complete the NEPA review 
pro~~ii (e,g,,•1:i1.0Jogical evalµ_ati~flS ·or er/~lronmental assessments), the costs 
to p'r~p11re the ne!,essary recqf~s may be intluded as part of the project 
costs.'' .. ::- :'-', , .. 

. . : : ( y;::_'v,L'App\l_c;;a~~: ~,;~,~~~~~~~iio'"'s, ~~-d Certifications 
• • : • ~ •~ C • ••,• • ••. 

1. Lobl:iyl~; Restri"d111_ns 
By accep\lng funds"under this award, the Prime Recipient agrees that 

. none of thi. funds obligated on the award shall be eJ{pended, dlrectly or 
· i :indirectly,.fo Influence Congressional action on any legislatlon or 

· ;pprop_rl11~i~n matters pending before Congress, other than to 
ccimmµnicate to Members of Congress as desr;nbed In 18 U.S.C, §1913, 
This restriction is in addition to those prescribed elsewhere in statute and 
regulation. 

Z, Corporate Felony Conviction and Federal Tax Liability Representations 
In submitting an application In response to this FDA, the applicant 
represents that: 

QuestionHibout Ws FDA? Ema/I SI, F0A.SETO@ee.doe.gov 
Problem5 with EE/IE Exchrmge? Emal/ EERE- EERE-fxchcmqe5,;pport@hq.doe.gov ln,;/ude FDA nome and number In 

5Ubject line. 
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a. It Is not a corporation that has been convicted of a felony criminal 
Violation under any Federal law within the preceding 24 months, 
and · 

b. It is not a corporation that has any unpaid Federal tax Uabllity that 
has been assessed, for which all judicial and administrative 
remedies have been exhausted or have lapsed, and that is not 
being paid in a timely manner pursuant to an agreement with the 
authority responsible for collectlng the tax liability. 

,··., 

For purposes of these representation'~ the following definitions apply: .-.... : 

A Corporation Includes any enti~½t~~ ~;~,fll~d articles of Incorporation 
In any of the 50 states, the District of Columbia, or the various territories 
of the United States [but n~dorelgn corporati~ns]. It includes both for-
profit and non-profit org~-~!iatlons. '-

3. lllondlsclosur~.11nd Contidenti~litv.Agr;~ments lteprese:i\tatlons 
In submitting an)p~!!cation in re$po_n'se to this FDA the applicant 
represents.that:;:·,.';., ,_.,_ · \;,. 

., .. _ ·:-: 

a. ..It does not·~11d wm· n·ot:J~!1Uire Its ~mployees or contractors to 
: .. : '_.·:: ,sign.internal llOl)disdo~~renr c~mfidentlallty agreements or 
.. '• . stat~ments prohib!t!n.g or otherwise restricting Its emplcyees or 

::, · cont~hors from l~~_ully reporting waste, fraud, or abuse to a 
: Ae~li~ateq lnvestig~tiv!3 or law enforcement representative of a 

.',;. Feder.al depatt'meri.t or ·:agency authorized to receive such 
·:•. \. lnfoin,ation. . ' ., . 

b. i1:'~0es n~r~nd will not use any Federal funds to Implement or 
enforce any nondisclosure and/or confidentiality policy, form, or 
all'.~~-~ment it uses unless it contains the following provisions: 
··:_: ..... 

(1) "These provisions ate consistent with and do not 
supersede, conflict with, or otherwise alter the employee 
obligations, rights, or I/abilities created by existing statute 
or Executive order relating to (1} c:lassifled information, (2) 
c:ommuniccttions to Congress, (3) the reporting to an 
Inspector General of a violation of any Jaw, rule, or 
regulation, or mismanagement, a gross waste of funds, an 
abuse of authority, or a substantial and specific danger to 

Question> about this FOA? Emali SI.FOA.SETO@ee.doe.gov 
Problems with EERE Excho11g1I7 Emal/ EERE- fERE·E'<chanqeSupoort@hg.doe.9.av Inell/de FOA naml! and number in 

subject line. 
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public health or safety, or (4) any other whistleblower 
protection; The definitions, requirements, obligations, 
rights, sanctions, and liabilities created by controlling 
Executive orders and statutory provisions are Incorporated 
Into this agreement and are controlling," 

(2) The limitation above shall not contravene 
requirements applicable .to Standard Form 312, 

Form 4414, or any oth.~r..for~ Issued by a 
Federal department.Pr ~gency governing the 
nondlsclosure .. of d~~~·lfled infqrmatlon. 

-. ~-
(3) Notwiths~al')i;llng the provision iisi::ed In paragraph (a), a 

nondisclosure or confidentiality poiicy .form or agreement 
that is to be'ex!!CUted b.Y.~.Person c~nri"~c~ed with the 
.conduct of an lnteUigeince or lntelllgence0related activity, 
:other than an empl~yee or officer of the u·nlted States 
Gqvernrnent, may coiit,!hl provisions appropriate to the 
particular.activity for which such document is to be used. 
Such form or agi'l!em.ent sh~II. 13t a minimum, require that 

· .. :; the pers\)n w,i!I Qcit ·dl~~!pse any classified Information 
.. :: received i!1.the-i':ourse of such act!Vlty unless specifically 
· \·authorized ti, do so by the United States Government. 

.. >' :S_u_cl) nondisclosure or confidentiality forms shall also 
.- \:: :.,. make It. i;:lear th.ii they do not bar disclosures to Congress, 

: ·. or to a·naut.horlzed official of ,m executive agency or the 
.. : [?.epartmerit of Justice, that are essential to reporting a 

. su~~tantlal violation of law. 

viii . .. Statemen.t of Federal Stewardship 
. E.ERE will exer.cise normal Federal stewardship In overseeing the project 
activities perfo;med under EERE Awards. Stewardship Activities include, but 
are not iiml.ted to, conducting site visits; reviewing performance and financial 
reports, providing assistance and/or temporary intervention In usual 
circumstances to correct deficiencies that develop during the project; 
assuring compliance with terms and conditions; and reviewing technical 
performance after project completion to ensure that the project objectives 
h;we been accomplished. 

Questions about this FOA? Email SI, F0A.SETO@ee.doe.gov 
Problems with EERE Ex,hange? Email EERE.- EERE-ExchonaeSuppqrt@hq-doe-qov Include FDA nome ond number kl 

5ubject 1/ne. ' 
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be:. Statement of Substantial Involvement 

EERE has substantlal involvement in work performed under Awards made as 
a result of this l'OA. EERE does not limit Its Involvement to the administr;itive 
requirements of the Award. Instead, EERE has substantial involvement In the 
direction and redirection of the technical aspects of the project as a whole. 
Substantlal Involvement includes, but is not limited to, the following: 

1, EERE shares responsibility wfth the recipient for the management, 
control, direction, and performan~e of.the Project. ·. ::.: .. 

. .... 
2, EERE may Intervene In the conduct or performance of work under this 

Award for programmatic r~asons. I nterventlon.1.ncludes the interruption 
or modification of the coriduct or performance of project activities. 

. .. -~-

3, EERE may redirect or discontinue funding the Project ba~ed on the 
outcome of EE~fs evaluation ·or tti_e.~roiect at that the Go/No Go 
dedslon point(s):i :,: ,·. . · .. :: ,,: _ 

..... 
4. EERE participates In_ 1_11ajor.prqji;ct decislon-_making processes . 

. . •. ',.. .. ,. . . -.. ~- ., . ' .-: .-

)C. Su~j-~:~t;ln~~~'(lon Utlli~~~);~-~~,~~:tirig _ .. 
In order to ensuri that Prime'-Recipients and Subrecipients holding title to 

.. . subject lnveritlpri; are t~klng the appropriate steps to commercialize subject 
_ ,·;-,::\ . · ... Inventions, EERE may req'uire ~hat each Prime Recipient holding tltle to a 

subjett.h:i_ventlon s_µbmlt annual reports for 1Dyears from the date the 
subject'inv.ention ·w~s. disclosed to EERE on the utilization of the sub}ect 
invention and efforts· r:oa,de by Prime Recipient or their licensees or assignees 

. · . -~o stlmulate·such utlllzation. The reports must Include Information regarding 
tl:1e status of ~evelopment, date of first commercial sale or use, gross 
royaltl~s rec~\~ed by the Prime Recipient, and such other data and 
lnforlil~tir;ii))s EERE may specify, 

xi. Intellectual Property Provisions 
The standard DOE financial assistance Intellectual property provisions 
applicable to the various types of recipients are located at 
http://www1.eere,energy.gov/financing/resources.html. 

Qu,.,st1ans abautthfs FOA? fmai/SI.FOA.SETO@ee.doe.gov 
Problems with £ERE fxr;honge? /!mall EERf- fERf-ExchanqeStJpport@hq.doe.gov Include FOA namr, ond number in 

subject line. 
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1di. Reporting 
Reporting requirements are identified on the Federal Assistance Reporting 
Checklist, attached to the award agreement. The checklist can be accessed at 
http://www1,eere.energy.gov/financing[resources.html. 

xiii. Go/No-Go Review 
Each project selected under this FOA will be subject to a periodic project 
evaluation referred to as a Go/No-Go Review, Federal funding beyond the 
Go/No Go decision point (continuation ful'.l~ing>, is contingent on (1) the 
availablllty of funds appropriated by Congress for the purpose of thls 
program and the avallability of futu.re;y~~r bu~get authority; (2) meeting the 
objectives, milestones, deliverabl!?s, and decision point criteria of recipient's 
approved project and obtaining approval from EER~ to continue work on the 
project; and (3) the submittal_ pf required reports In 'accordance with the 
Statement of Project ObjectlV~f: · ,-- · 

:: -~ --

As a result of the G9/No Go Review,·opEjnay, at its discretion, authorize the 
following actions: '(1) continue to fund the project, contingent upon the 
avallablllty of funds appro~ri~!ed by Congrei;~ for the purpose of this 
program and the availab.l_lityoftu.t4re-year bu~get authority; (2} recommend 
redire~tt~n !l! work under; ~he proj~~t;_:(}) _placi'l'a.hold on federal funding for 
the, p-ro)'ect,· penqlng further.s1,1pporting data.or funding; or (4) discontinue 
fundlt_1g the proJ~j;t because·9f.insufficient progress, !=hange in strategic 
directil;:in,,or lact:'qf funding- ~, ': 

. : .:": \·: ::· ·:lhe .G.o/No--G~-~~cisiori 1~· dJ~tinci from a non-compliance determination. In 
·• .. '· . the eli~nt_ a reclpJ!i!':Jt falls tcfc'omply with the requirements of an award, EERE 
. ~. may take appropri~~e __ action, includlng but not Umlted to, redirecting, 

suspending ~r termihai:ing the award. 
·t•. .. 

>tiv;".. Conf~rence Spending 
The"reclpient ·thall not expend any funds on a conference not directly and 
prograi;,i_rn.~t)cally related to the purpose for Which the grant or cooperative 
agreement was awarded that would defray the cost to the United States 
Government of a conference held by any Executive branch department, 
agency, board, commlsslon, or office for which the cost to the United States 
Government would otherwise exceed $20,000, thereby circumventing the 
required notification by the head of any such Executive Branch department, 
agency, board, commission, or office to the Inspector General tor senior 
ethics official for any entity without an Inspector General), of the date, 
locatlon, and number of employees attending such conference, 

Questions a'1allt this FOA? Emal1SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Emal/ EER£- l"fRE-Exr:hqnqeSum1prt@hq.doe.gov Include FOA name and number In 

subjecl line. 
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VII. 

xv. ucc Financing Statements 
Per 2 CFR 910.360 (Real Property and Equipment) when a piece of 
equipment is purchased by a for-profit recipient or subrecipient with Federal 
Funds, and when the Federal share of the financial assistance agreement is 
more than $1,000,000, the recipient or subrecipient must: 

Properly record, and consent to the Departm~nt's ability to properly record if 
the recipient falls to do so, UCC financing statement(s) for all equipment In 
excess of $5,000 purchased with projecffunds. These financing statement(s) 
must be approved in writing by the.c.c/r:itiactrns officer prior to the recording, 
and they shall provide notice that the ·Redple1W::;.title to all equipment (not 
real property) purchased wi~I) F,~~eral funds under the financial assistance 
agreement Is conditional pursuant to the terms ohhis ~ection, and that the 
Government retains an undiiil~ed reversionary interest'in.the equipment. 
'The ucc financing statement(s) ·mlJ.;>t be f:\l~d before the Cor:itractlng Officer 
may reimburse t~l)::reclplent for the f1;i~er.ii share of the equipment unless 
otherwise provided.for,tn .the relevant fini!nclal assistance agreement The 
recipient shall further make\my amendments to the financing statements or 
additional recordings, indudirtg\1ppropriate.ccmtinuatlon statements, as 
nece_S$,!TV:. Of'.~S the contr,!Cting oft!~er...mi!Y dlre·c.\, 

QuestlonJ:gen:y\Qnta~l''' . ,. • 
UP,t;in:tb~ ISl!lli!_nce of~, fqi\'iERE 'per:;onnei:~re prohibited from communicating (In 
wt,i(ing or ottierwi~e) with applicants reg\lrc!lrig the FOA except through the established 
~ul):stlon and an~wec process a,_s described below. Specifically, questions regarding the 
co·ntent of this FDA must be submitted to: SI.FOA.SETO@ee.doe.gov. Questions must 
be subriJit~ed not later t~an a business days prior to the application due date and time, 

All questions .~n!,l answers:related to this FOA wll! be posted on EERE Exchange at: 
https://eere-exc.hange.energy.gov, Please note that you must first select this specific 
fOA Number In order. h>'vlew the questions and answers specific to this FOA. EERE wlll 
attempt to respond to·a question within 3 business days, unless a similar question and 
answer has already been posted on the website. 

Questions related to the registratlon process and use of the EERE Exchange website 
should be submitted to: EERE-ExchangeSupport@hg.doe.gov, 

Questions about this FOA? Emal1Sl.FOA.SET0@ee.doe.gov 
Problems with EfRE Ei"haiige? Em all £ERE- EERE-ExchGngeSupport@hq.doe.gov Include FOA name and ,iumber /11 

subject /;m,. 
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VIII. Other Information 

A, FOA Modifications 
Amendments to this FOA will be posted on the EERE Exchange website and the 
Grants.gov system. However, you will only receive an emall when an amendment 
or a FOA is posted on these sites If you register for email notifications for this FOA 
in Grants.gov. EERE recommends that you register as soon after the release of the 
FOA as possible to ensure you receive timely no_tite.of any amendments or other 
FOAs. 

B. Informational Webinar 
·=·:;=. 

~ .. 
EERE wlll conduct one informational v.,~blnar during tlieJOA process. It will be 
held after the lnltlal FOA release !i_1,1(before the due date .. f~r- Full Applications. 

Attendance ls not mandatory and will 11ot positively or negatlv~ly Impact the 
overall review of any appJ.icant submiss!O!)S, Ai'~i,~ weblnar Will b~ 6pen to all 
applicants who wish to iiiirtlclp!lte", appliciuiti ~hould refrain from asking questions 
or communicating lnformatlon-tha_t_would revel!.IJonfidentlal and/or proprietary 
Information specific to thelr.p_roject: Spe.clfic dates;tor the weblnar can be found 
on the cov~\~g~_ofthe FDA:: '/;>,\,-. \.' 

C. Gover~m~nt Right to Rej~c(~~: Neg~~i~te 
EERE reser~e~·the right; without qu~llficatlon, to reject any or all applications 

_, r r,e~~!v~g in reipol'.l~e 'to'this F,(.IA_ and t9 ~elect any application, in whole or in part, 
._::; :as a basls"fur negoti;ition and/or award._.. 

' .. : '• --~.-:. ,_ : : :-·. ,• ~ _··::•: 

D.·C9mmitme-~t,~f Publ!l;:_Funds 
·rhe .Contracting Officer Is the· only individual who can make awards or commit the 
Govetnment to the.·e_11penditure of public funds. A commitment by anyone other 
than the .Contract\Qg-'pfflcer, either express or implied, rs Invalid • 

. :·; .. •_·_ 
: ~ .. ~ .. '• 

E. Treatment ·ofiApplication Information 
In general, EERE will only use data and other information contained In appilcatlons 
for evaluation purposes, unless such Information Is generally available to the 
public or is already the property of the Government. 

Applicants should not Include trade secrets or commercial or financial Information 
that is privileged or confidential In their application unless such Information is 
necessary to convey an understanding of the proposed project or to comply with a 
requirement In the FOA. 

Questions aboutthls FDA? Ema11 SI.FOA.SETO@ee.doe.gov 
Problems with EERE EJlchange? Email EERE· EERE•fKchanqeSuppqrt@hq.doe.qov Inf/Ude FDA nome and number in 

subject line. 
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The use of protective markings such as "Do Not Publicly Release -Trade Secret" or 
"Do Not Publicly Release - Confidential Business Information" is encouraged. 
However, applicants should be aware that the use of protective markings is not 
disposltlve as to whether Information will be publicly released pursuant to the 
Freedom of Information Act, 5 U.S,C, §552, et. seq., as amended by the OPEN 
Government Act of 2001, Pub. L. No. 110-175. (See Section I of this document, 
"Notice of Potential Disclosure Under the Freedom of Information Act (FOlA)" for 
additional information regarding the public rele_a;~e bf Information under the 
Freedom of information Act. --

: :, : ·· .. 

Applicants are encouraged to employ pr_ote~ilve ma~kl_ngs !n the following manner: 

The cover sheet of the applicatio~_rriuit be marked as f~Uo~s and Identify the 
specific pages containing trade sei:r_ets or commercial or fiminc;lal Information that 
is privileged or confidential: _-' ,., · · 

:·. _.· .. ? .. ~: 
Notice or Restriction~~. ~JsElosure and Us~_pf Data: 
P.oiges 111st applicable pages) of this document·!l'lay contaih trade secrets 
or commercial or financial Information that is privileged or confidentlal, 
and is exempt:f.rom publl~ "disclosur~juci) infor~aticm shall be used or 
disclos~d,bnly for·eyah.Jation-purpo~e;~r"in ~ccordance with a financial 
assistapce or loan:a~_~eement be!w~eri" the submitter and the 
Governm~nt. The Gqi.i~mment ni.:iy use or disclose any Information that 
js not appi"opriat~IY.!Tl~fk~~ or otliei:wise restricted, regardless of source. 

· ,·:-;(Eri~·~f-~_oticef )'··, · -.-·,._: :,., •,;, 

The header a~Q. foote~·of.avery page that contains trade secrets or commercial or 
.financial lnform~tlon th~t is Rrivlleged must be marked as follows: ''May contain 
trade secrets or commercial or financial information that ls prlvlle~d or 
confld.~ntial and ex~mpt from publlc disclosure." 

.. : .. ~~ 

In addition, ~~er lll}e or paragraph containing trade secrets or commercial or 
financial Information that is privileged or confldentl.oil must be enclosed in 
brackets. 

f. Evaluation and Administration by Non-Federal Personnel 
In conducting the merit review evaluation, the Go/No-Go Review and Peer Review, 
the Government may seek the advice of qualified non Federal personnel as 
reviewers. The Government may also use non-Federal personnel to conduct 
routine, nondlscretlonary administrative activities. The applicant, by submitting it~ 

Quest/01>s about this FOA? Emai/Sl.fOA.SETO@ee.doe.gov 
Problems with £ERE Excha1>ge7 l!ma/1 EERE- ffRE-Excbange5upport@hq.doe.gov tndude FDA name and number /11 

subjo<I line. 
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application, consents to the use of non-Federal reviewers/administrators. Non­
Federal reviewers must sign conflict of Interest and non-disclosure agreements 
prior to reviewing an application, Non-Federal personnel conducting 
administrative activities must sign a non-disclosure agreement, 

G. Notice Regarding Eligible/Ineligible Activities 
Eligible activities under this FOA Include those which describe and promote the 
understanding of scientific and technical aspects of speclflc energy technologies, 
but not those which encourage or support poll~lciil activities such as the collection 
and dissemination of information related t<>_po~ehtlal, planned or pending 
legislation, . ·.-· · · · :-

H. Notice of Right to ConductctR~view of Fl~a'1_clal Capability 
EERE reserves the right to conduct !l-0 Independent third par:\Y review of financial 
capability for applicants that are selected for negotiation of 'aw!'lrd (including 
personal credit Information of princlpal(s) of a "small business lfthe.r.e ls Insufficient 
information to deterrnlrie. financial capahllit•/~f the organization). 

·:: : .: .:.,.=~- .~ : • -. -~:,. 

I. Notice of Potential Di~~lo'sur~pnder F.~~edom of Information 
Act (FOIA).';=_.: ,_. _ .,. __ =:.,_,-. •-.,_ 

Under th~'i=r~~ciom o_f Information f'\ct,-=(FOIA), ·s u.~.c. §552, et. seq., as amended 
by the OPE~ Govern·ri-i.e_nt Act or 2097; 'i>ub. L. No: 110-175, any information 
received from,the Appl_l!:ant Is consic!~red to be an agency record, and as such, 

_s_u~Jec~ to pubi°ic_ r.~l~~sin.inq~i: FOIA: Tile purpose of the FOIA is to afford the 
... ;:\publkth~ right to\.equest aritf-re_cejve agency records unless those agency records 
.',,.·.are protecteqJrom iiisc!psure undedme or more of the nine FOIA e!Cemptions, 
. · ... Decisions to disc.lose or·w_lt~hold Information received from the Applicant are 

. ba_sed upon the applicability of one or more of the nine FOIA e!Cemptions, not on 
the ~l:(istence or nqrwxistence' of protective markings or designations. Only the 
agency's deslgnated.t=OIA Officer may determine if information received from the 
Applicant rriav be withheld pursuant to one of the nine FOIA exemptions. All FOIA 
requests rece!v.~d).-iy DOE are processed in accordance with 10 C.F.R. Part 1004. 

·--,• ...... 

J. Requirement for Full and Complete Disclosure 
Applicants are required to make a full and complete disclosure of all lnformatloo 
requested. Any failure to make a full and complete disclosure of the requested 
Information may result in: 

• The termination of award negotiations; 
• The modification, suspension, and/or termination of a funding agreement; 

Questions obout th/5 FDA? Email S1.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- EERE-ExchqngeSupport@hg.doe.gov Include FDA nwne ond number in 

subject 1/ne. 
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• The initiation of debarment proceedings, debarment, and/or a declaration of 
ineligibility for receipt of Federal contracts, subcontracts, and financial 
assistance and benefits; and 

• Civil and/or criminal penalties. 

K. Retention of Submissions 
EERE expects to retain copies of all Full Applications, Rep Des to Reviewer 
Comments, and other submissions. No submisslorµ,; will be returned. By applying 
to EERE for funding, applicants consent to EER!:'(retentlon of their submissions, 

:•_;·_:_ 

L. Title to Subject Inventions ·. ; ·: 
ownership of subject inventions ls gov~med pursua~t tt;> the authorities lrsted 
below. · · ·· · ,:,:_ 1_ 

• Domestic Small Businesses, Educ~tlonal lns~l.tutions, and ·No.nproflts: Under 
the Bayh-Dole Act.(35 U.S.C. § 200 ~t seq,)/i:lomestlc smail bul,inesses, 
educational lnstituti.oni;, and nonprofi~-~ ihay elect to retain title to their 
subject Inventions: _·:•i · ·.,._.,,_ .. __ · ".:.. 

• All other parties: Th~ ·F.ederal No.n-Nuclea~tnergy Act of 1974, 42, U.S.C. 
5908, p_~_oy_l\les that th~ Governrri~ri~. Q,btains t!t!~.to new Inventions unless a 
waiv~r-_ls°iiran~ed (see beio.w). . J:;· '·:·:.\: . ·'_; 

• Cta~-~tatentWa_t~~r: ·\{,/.. ·- ·.·. 

commitments.prQposed ln Jhe . .U.S.':M,mi.ifac.tu~ing Plan :are.sufficient. 

!iif iill~iilill~f f illJJ !f!rt 
walv!:!.r:t :i.!i:id~r..w:hi~h.!a.m1\!>1:1s!n.E1S~!!~ ~i:i\l :f.9~~igri ~n~ille~.:thl!t n,e!!t..~~itain 
stated requ"ireme~ts··may ele.ctlo'ietain"titie"-io'theirsubj°ei:i'in.ventionsL - - - - .. 

Questions 11bout this: FDA? fma/1 S1.FOA.SETO@ee.doe.gov 
Problems With EfRE EKchonge? Email Ef'RE- EE8ff•Elllhanqe5upport@hq.doe.gov Include FOA name rmd number in 

iubject line, 

. .. - - q,Ji!_iii.en~.(1~~5.l•_Cho_oii.t~~•Ri19!'.lhat!•,P.pJGpll~.t~ .·) 
· · '"!Y~•rJQ_A. .••d.~~)e.1~ lh~-~11!••· !f y~u. •i• ~••.Ur• wj,l_<h. opt!on . 

Is appll'"1~1• lo your fOA, ••nsUI! i.l_th yuur.lP CQun,ol,. · · .. _ ·. '- : .. ·: · · 
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• Advance and Identified Waivers: Applicants may request a patent waiver 
that will cover subject inventions that may be invented under the award, in 
advance of or within 30 days after the effective date of the award. Even If an 
advance waiver ls not requested or the request Is denied, the recipient will 
have a continuing right under the award to request a waiver for identified 
Inventions, Le., individual subject inventions that are disclosed to EERE 
within the timeframes set forth in the award's intellectual property terms 
and conditions. Any patent waiver that may be granted ls subject to certain 
terms and conditions in 10 CFR 784. _ ; _:. 

• pptionaih:i~t_ern1inatlo_n_ ~f _E~ce_pti~l")_aj ~i!~~-~sta_n_c~s (D~9_: Ea_c~ 3pplic~~t_ 
is required to submit a U.S. Manufai;t~firig Ph,n as part of its application. If 
selected, the U.S. Manufacturing Plan shall be }ni;orporated into the award 
terms and conditions for dom~~ti~ small businesses and nonprofit 
org;rnizatlons. DOE has deter/nined that exceptlonai"J:ircumstances exist that 
warrants the modification oI tbe standard patent rights cjause for small 
businesses and non-profit awa·rde_es under.JI,wh-Dole to the extent necessary 
to implement and,e11force the U.S.-M;;iriuf~~turing Plan. For ~xamp(e, the 
commitments and enforc_ement of a UJ_'i.,,1anufacturing Plan may be tied to 
subject Inventions. Ai:iy.Bayh7pole entity '(domestic small business or 
nonprofit organiiatloti) ;iffetteg by this DEC '1<1S the rightto appeal it. 

T'..,: • 0 a ••. 

M. Gov~,rnn-i"~-ht RJghts I~ S.t1,bject lnveri~ions 
Where Pri\n.e Recipient~ and Subre£1plents retain title to subject inventions, the 
u .s. Government retaJi:is certain rights. ... :,, ., .. 

··,., ;,•:·.-·: 

•";\ ·Gov~rnm~~tUse License .. 
The u;s,:Goverii~ent retalns·a\1onexduslve, nontransferable, Irrevocable, 
paid-up llcense to· practice or have practiced for or on behalf of the Unlted 

-. States any iubject i~,i~"rJtion throughout the world. This lrcense extends to 
· i '_c~intractors dol_~g work.on behalf of the Government. 

ii. Match-lnJflghts 
The li.f Gov;rnment retains march-In rights with respect to all subject 
inventions .. Through "march-in rights/ the Government may require a Prime 
Recipient or Subreclpient who has elected to retain title to a subject 
invention (or their assignees or exclusive licensees), to grant a license for use 
of the invention to a third party. rn addition, the Government may grant 
licenses for use of the subject invention when a Prime Recipient, 
Subrecipient, or their assignees and exclusive licensees refuse to do so. 

Questions about this FOA? Ema/I S1.F0A.5ETO@ee.doe.gov 
Problems With ffllE fxchange? Emoi/ ffllf-ff/lf-1:KchanqeSupport@hq.doe.qqv Include FDA nctme ond number In 

subject line. 
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DOE may exercise Its march-In rights only if it determines that such action is 
necessary under any of the four following conditions: 

• The owner or licensee has not taken or is not ·expected to take_ 
effective steps to achieve practical application of the Invention within 
a reasonable time; 

• The owner or licensee has not taken action to alleviate health or 
safety needs In a reasonably satlsfiedmanner; 

• The owner has not met publlc use.re~juJrements specified by Federal 
statutes in a reasonably satisfl~~ ni~nner; or 

• The U.S. Manufacturing reqllli:imerit has not been met, 

Any determination that man:~:l~:~lghts are warr~·11ted must follow a fact­
finding process ln which th~/eciplent has certain rlgh_t$ to present evidence 
and Witnesses, confront witne~!i!!S and appear with coun~el and appeal any 
adverse decision. To date, DOE.has never-exercised its march-in rights to any 
subject inventionf:::-:. · ···, ., .. :0-:/ ··.-- ,_.., · 

N, IRigh"ts'in:fr.~iii'n'icaifti:~~:~~,-,\:a ,_ -- ·- ._-.,~./: ~ _ . __ -· _. ____ ... ___ ... ___ ... , . ~ttf~!;t~~d~t::j:i:t~~}-fthi)j~ff\fi{t~ff,1\f~\~:i 
Data rights differ based on W()f!ther· data Is first pfodu_ced under an award or 
instead was developed at private expense·outside the award. 

"limitei~;~~t~ D~ta;;iio1e U.S. -~~v;~l;:~t-~;~:-~~~ normally require delivery of 
confldentiai or.trade SE;-r;ret-type technical data developed solely at private 

.. :-.!!_)!,pe_r_,se: prior to i_ss~_ance"'cif ""' award/except as necessary to monitor technical 
. . ::: =:prbgress imd evaluai~ the potentl;al.of p'roposed technologies to reach specific 
. . technlcal·a~:~lcost metrlcs, · '· 

:.-,• ::·_. 

·Option l: (with da~~ ,P'otectlp.n) 

Govl~nl'l'.lent rightsin:Technical Data Produced Under Awards: The U.S. 
Governm·el'.lt nor!ll~IJy retains unlimited rights In technical data produced under 
Government'ti.l}~PCial assistance awards, includl ng the right to distribute to the 
public. Howeve"r, pursuant to special statutory authority, certain categories of 
data generated under EERE awards may be protected from public disclosure for up 
to five years after the data is generated ("Protected Data"), For awards permitting 
Protected Data, the protected data must be marked as set forth in the awards 
Intellectual property terms and conditions and a listing of unlimited rights data 
{i.e., non-protected data) must be inserted into the data clause In the award. In 
addition, invention dlsclosures may be protected from public disclosure for a 
reasonable time in order to allow for filing a patent application, 

Questions oboutthls FDA? fmot/SLFOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Emoil /!ERE• fflll:-ExchanqeSupport@hq.doe.gov Include FOA name and number In 

,ubject line. 
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Option 2: (without data protection) 

Government Rights in Technical Data Produced Under Awards: The U.S. 
Government retains unlimited rights In technlcal data produced under 
Government financial assistance awards, Including the right to distribute to the 
pllbllc. One exception to the foregoing_is that invention disclosures may be 
protected from public disclosure for a reasonable tJme In order to allow for filing a 
patent application. 

O. Copyright 
The Prime Recipient and S!lbreclplents may assert copyright in copyrightable 
works, Sllch as software, first produced under the aw~rd .without EERE approval. 
When copyright rs asserted, the Goyemment retains a paid;,µp nonexclusive, 
Irrevocable worldwide license to re'prqduce, prepare derlvat\ve.works, distribute 
copies to the public, and to perform publicly ai:i.~:disp!ay publicly the copyrighted 
work, This license extend_s ~o contractors am.l .'?tilers doing work ori°-behalf of the 
Government. ·, ··· ·-'· : :·, 

.. -~ 
P. Personally l~entlfiabl~ ·1rafo~rriat~on { Pli):, 

All lnform_;itj~i, pfovjded by th~· t,.pplic:an.f nili~t to the greatest extent possible 
exclude P.~rsonally ld~11tiflable lnform.~tion (Pil).-''ifhe term "personally identifiable 
informati~n'( refers to intormation:Whlch can be u·sed to distinguish or trace an 
individual1s·1d·1:1n.tity, -~Jib_.;:1s thelr nari,_~, social security number, biometric records, 

. ·.:t1tc, alo!)~, or when combiri'ed . .with oth~r personal or Identifying information which 
. · ··is iinked()r.linkabie fo.a specifi~-i~dlvidual, such as date and place of birth, 

mother's rn~ld~n na~e~ etc. {See 0MB Memordum M-07-16 dated May 22, 2007, 
· 'found at: .. ,, · . • .. 
· https://www.whitkhouse.g6~/sltes/whitehouse.gov/fi!es/omb/mernoranda/Z007 l 
mci7~16.pdf '-. 

By way of ex~mple/Applicants must screen resumes to ensure that they do not 
contain PII ;uc.h_.~s personal addresses, phone/cell numbers, personal emails 
and/or SSNs. In ·short, if the PII Is not essential to the applicatfon, It should not be 
in-the application. 

Q, Annual Independent Audits 
If a for-profit entity is a Prime Reclpient and has expended $750,000 or more of 
DOE awards during the entity's fiscal year, an annual compliance Audit performed 
by an Independent auditor Is required. For additional information, please refer to 
2 C,F.R. § 910.501 and Subpart F. 

Questions about this FOA? fmo/1 Sl.FOA.SET0@ee.doe.gov 
ProlJlems with ff.RE Exchange? Email EERE- ffRE-fl[chai,aeSupport@ha.doe.aov Include FDA mm1e oml number In 

s1Jb/ect line, 
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If an educational institution, non-profit organiiatlon, or state/local government is 
a Prime Recipient or Sub recipient and has expended $750,000 or more of Federal 
awards during the non-Federal entity's fiscal year, then a Single or Program­
Specific Audit Is required. For additional information, please refer to 2 C.F, R. § 

200,501 and Subpart F. 

Applicants and sub-recipients (if applicable) should propose sufficient costs in the 
project budget to cover the costs ,1ssoc1ated withJ~e audit. EERE will share in the 
cost of the audit at Its applicable cost share [~~i_q:·'' 

-?-

~·. :. : ___ .,,. 

·~. -: . :···:· 

-~ ":._. 

- -.,,,'\-­
.. 

-.·.: ~ Y: 

QUe$l/ons about this FOA? Ema/I S1.FOA.SETO@ee.doe.gov 
Problems with EERE fxchange? Email EERE· ffRE-fxchanqeSupnort@hq.doe.qov Include FDA name and number in 

subject line, 
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Appendix A - Cost Share Information 

Cost Sharing or cost Matching 

The terms "cost sharing" and "cost matching" are often used synonymously. Even the DOE 
Financial Assistance Regulations, 2 CFR 200,306, use both of the terms In the titles specific to 
regulations applicable to cost sharing. EERE almost always uses the term "cost sharing," as It 
conveys the concept that non-federal share is calculated as a percentage of the Total Project 
Cost. An exception is the State Energy Program Regulation, 10.·.i:FR 420.12, State Matching 
Contribution. Here "cost matching" for the non-federal share J's calculated as a percentage of 
the Federal funds only, rather than the Total Project Co.st; :_. · ·,· · 

- ~ : ' ··.·.,, 

How Cost Sharing Is calculated . =~.- . 

As stated above, cost sharing Is calculated as a pe_rcentage of i.he Total P~Ject Cost. FFRDC 
costs must be Included in Total Project Costs. Follov,lng Is an :~i<ample of how ~o. ~IC1Jlate cost 
sharing amounts for a project with $1;000,000 in fede.ral.futitls with a minimum 20% non-
federal cost sharing requirement · ·.:· .. 't' ,_.,: . .- ·· 

·-\ 

• Formula: Federal sh.are($) divided'i>y Federal,share (%)°,;,.Total Project Cost 
El<ample: $1,00_CWCl0 i:li\1\~ed by 80% ;:_ $1,2~;0,_0,P0. -, . -::,:_ 

I • ''• •• • •. • • ;., I •--• ~ j •: •• • ' •: :., 

• Formula: Total P~oject Cost i'si minus F~~.ii'~al share($)~ Non-federal share($) 
Example: $1,250,000 minus·$1,ooo,ooo ;,:·$250,000 

. -- . : : :- . ~ ~: ·::~: ,' : ·:~: . 

• For:~~'1}:·;~~-fe,geral shar~ ($l dlvld~ii l:>y_Tot~I Project Cost($};: Non-federal share(%) 
Example: $250,000 <!ivided by $1,250,000"' 20% 

'• --~- ·;; 

What Qualifies tor Cost Sharin~ 
. :·--

:-~-
While it is not pos;\bli; _to explal~ :.Vhat specifically qualifies for cost sharing In one or even a 
couple of sentences, In gl;'!nera!/)f~ cost is allowable under the cost principles applicable to the 
organization Incurring the:c.oi_i'.and Is eligible for reimbursement under an EERE grant or 
cooperative agreement, theri It ls allowable as cost share. Conversely, if the cost is not 
allowable under the cost principles and not eligible for reimbursement, then It Is not allowable 

.as cost share. In addition, costs may not be counted as cost share if they are paid by the Federal 
Government under another award unless authorized by Federal statute to be used for cost 
sharing, 

Qu.,stlrmsabout this FDA? Em,;ill Sl.FOA.SETO@ee.doe.gov 
Problem, ivit/1 EERE EKchonge? Emal/ EERE- EERE-f?<,hanqe5upP,oTf@hq.doe.gov Include FDA nome and number In 

subject line, 
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The rules associated with what ls allowable as cost share are specific to the type of organization 
that Is receiving funds under the grant or cooperative agreement, though are generally the 
same for all types of entities. The specific rules applicable to: 

• FAR Part 31 for For-Profit entities, (48 CFR Part 31); and 
• 2 CFR Part 200 Subpart E - Cost Principles for all other non-federal entities. 

In addition to the regul.itlons referenced above, other factors 11)-aY also come Into play such as 
timing of donations and length of the project period. For exarriple, the value often years of 
donated maintenance on a project that has a project period.of five years would not be fully 
allowable as cost share, Only the value for the five years.hf-do·nated maintenance that 
corresponds to the project period Is allowable and may be countt!d_a.s cost share. 

- ... ~:\:· ,: ; 

Additionally, EERE generally does not allow pr!!-a.ward costs for eithiir\:q~t share or 
reimbursement when these costs precede the signing of the appropriatlbl) bill that funds the 
award. In the case of a competitive award, EERE ge.r1.11rally c!Qe~ not allow p~~-award costs prior 
to the .signing of the Selectlon Statement by the EERE.Seledio~- Official. . ,., ' ··:-.; . .- :,_. _; ~. 

;\·:: ~- . ·. 
General Cost Sharing Rules on a DOE a)f,lard :, ·: -_ 

. :~: ~ ~ 

1. Cash Cost Share~ ;en_c;;o(l'.lpasses all C_<lntribudoos tp the proj(!Ct made by the recipient or 
subrecipeint(s),_ fo.i" "tosts in.curred and_ pai d,f9r during the pr(Jj ect. This lndudes when an 
organization p°;iy; for per~onnel, suppl!~~; e}1'ulpment, ~tc. for their own company with 
organltatlomd re;ources, If.the item or service is reimbursed for, It Is cash cost share. All 
cost sha_r.eJtems rri•ust !Je.neiessar.y to the. p~rformance of the project, 

2. _I~ ~;~1·~~:~•~h~re_,.en:~~~~sse~:~;/~-~~trib:~;ons to the project made by the recipient 
or-·subrecipient(s) th~~ do ncit lryvolve a payment or reimbursement and represent 
doriat\!_9 Items or servic~s. ln Kind .cost share Items Include volunteer personnel hours, 
donated. !!-,Xisting equipm~nt, donated existing supplies, etc. The cash value and 
calculatloris.ihereof for .i'lf_1n Kind cost share Items must be justified and explained in 
the Cost Shar~ s~ction oG~e project Budget Justification (EERE 335), All cost share items 
rnust be necessary_toJhei ·performance of the project. If questions exist, consult your 
DOE contact before flilirig out the In Kind cost share section of the Budget Justification 
(EERE335), 

3. Funds from other Federal sources MAY NOT be counted as cost share. ihis prohibition 
Includes FFRDC sub-recipients, Non-Federal sources include any source not originally 
derived from Federal funds. Cost sharing commitment letters from subreciplents must 
be provided with the original appllcatlon, 

Quest/onsaboat this FOA? Ema/I SLfOA.SETO@ee.doe.gov 
Problems with EERE Exchange? EmuU EERE- IIERE-ExchaoqeSupport@hq.doe.gov rnclude FOA name and number In 
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4. Fee or profit, Including foregone fee or profit, are not allowable as project costs 
(including cost share} under any resulting award. The project may only Incur those costs 
that are allowable and allocable.to the project (including cost share) as determined ln 
accordance With the applicable cost principles prescribed ln FAR Part 31 for For-Profit 
entitles and 2 CFR Part 200 Subpart E - Cost Princlples for all other non-federal entitles. 

DOE Flnanclal Assistance Rules 2 CFR Part ZOO as amended by 2 CFR Part 910 

As stated above, the rules associated with what Is allowable ci:;,si: share are generally the same 
for all types of organizations. Following are the rules fou11d\Q::i:1e common, but again, the 
specifics are contained ln the regulations and cost prin_CIRl.e~ sj:!ecific to the type of entity: 

(A) Acceptable contributions, All contributions, ·Including cash·-~ootrlbutions and third party 
in-kind contributions, must be acce.pte~ a~ 'part of the Prlme.Riic.lpient's cost sharing if 
such contributions meet atl of the followin._~._crlteria: · · 

(1) They are verifiable from tbe reclpieht's r~cords, +> 
. :·_~.. .. - -·: ·:: ·:: : 

(2) They are not included as~~-~.~~ ib~ti.9n.s for an~\;·t~~r federally-assisted project or 
program, --;:·:. . ... 

. •, _._. : --\- ' 

(3) They are O!!c~isary' and, reasonable,for \ne\,~Jper,i~nd. eificient accomplishment of 
project or program objectives, ·;,,;-_;:::: - ._, 

- "", . \; . 
- ·. -· 

(4) They are allow~ble_ Ul)d~r t~~ c_ost prln~ipJes applicable to the type of entity 
. Jtjc.urring the cost ~sNllows:"' ·-: . :. . . ·\ . 

: <·.:::•· ... /. •-':. .- ~~--. 

·,, -a, For-profit ~~g~nlzatl~~S· Allowablllty of costs incurred by for-profit organizations 
~ --. .'i:lnd those noripn;ifit organ!+atlons listed in Attachment C to 0MB Circular A-122 

!s_ determined in ~i;cordance with the for-profit cost principles in 48 CFR Part 31 
in' t~e. .Federal Acqu.lsltion Regulation, except that patent prosecution costs are 
not-allow.able un\.ess speclfically authorized In the award document. (v) 
Commercial. (?rg~ni•iatlons. FAR Subpart 31.2-Contracts with Commercial 
Organization{:, .. 

b. other types of organizations. For all other non-federal entitles, allowabllity of 
costs Is determined in accordance with 2 CFR Part 200 subpart E. 

(5) They are not paid by the Federal Government under another award unless 
authorized by Federal statute to be used for cost sharing or matching. 

(6) They are provided for In the approved budget. 

Questions C1bout this FOA? Ema,1 Si.F0A.SETO@ee.doe.gov 
Problems with EERE E"xchonge? Email fERE"· EERE-ExchonqeSuppqn@hg.doe.gqv Include FOA name rmd number In 
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(Bl Valuing and documenting contributions 

(1) Valuing recipient's property or services of recipient's employees. Values are 
established in accordance with the applicable cost principles, which mean that 
amounts chargeable to the project are determined on the basis of costs Incurred. 
For real property or equipment used on the project, the cost principles authorize 
depreciation or use charges. The full value of the itei:n may be applied when the Item 
will be consumed in the performance of the awartj_ or'Jully depreciated by the end of 
the award. In cases where the full value of a dp.lJ~~ed capital asset Is to be applied as 
cost sharing or matching, that full value mu_i;t"~ii"th~ Jess:er or the following: 

~ . : . 

a. The certified value of the remainirig_"l\fe ~f the pro~;rty recorded in the 
recipient's accounting records at ~f1er" time of donation; ·'or .. 

b. The current fair market value, i{tfl~re is sufficient Justification, the Contracting 
Officer may approve the use of the qirrent fajr, market value·of..the donated 
propertY, even if it el<ceeds the certlfled.valu~-~t 'the time of do~atlon to the 
project. 'The Contractlnti'.O.tf.lcer may aC~P.i°the use of any reasonable basis for 
determining the fair mar,~et v~h,t~, of the prop_e,i;tY-

(2) Va lulng servi_c~s Pr 9thers' e~t_lc,yees. If ~?}i,111ploy~~-omer than the recipient 
furnishes thio servicei;· !)fan emplo,yee, ~l:\Qs·e serylces are valued at the employee's 
regular rate qt pay, prov;<,led thesE;-services are for.lhe same skill level for which the 
employee Is· nor:rnally pal~. . '· 

J -·· 

·:,:; :-.· 
(3) V;jlulng volu.ntee~ ·seriilce·s. Volunteer se~11lces furnished by professional and 
: ;·;·:iechnlcal 'iier~onnei,'tons_ultants, ~n(l"pth~r skilled and unskilled labor may be 
· ,counted as cost·sharing ~r matching i(the service Is an integral and necessary part of 

aii ,!pproved proJ~ct_ or progr{lm- Rates for volunteer services must be consistent 
with.those paid for similar work in the recipient's organization. In those markets in 
which 'th,e required s~lll.s are not fo1.1nd In the recipient organization, rates must be 
consistent W_ith those paid for similar work in the labor market In which the recipient 
competes for-.th~_kir.i~·of services involved. In either case, pakl fringe benefits that 
are reasonable;'al!owable, and allocable may be included in the valuation. 

(4) Valuing property donated by third parties. 

a. Donated supplies may include such Items as office supplies or laboratory 
supplles. Value assessed to donated supplies lncl1.1ded in the cost sharing or 
matching share must be reasonable and must not exceed the fair market value 
of the property at the time of the donation. 

QueslioM about this FDA7 Email SI.FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? £mall EERE· ~ERE·E~d1ongeSupport@hq.doe.9ov Include FDA name and number In 
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b. Normally only depreciation or use charges for equipment and bulldlngs may be 
applied. However, the fair rental charges for land and the full value of equipment 
or other capital assets may be allowed, when they will be consumed in the 
performance of the award or fully depreciated by the end of the award, provided 
that the Contracting Officer has approved the charges, When use charges are 
applied, values must be determined In accordance with the usual accounting 
policies of the recipient, with the followlng quallflcations: 

I. The value of d_onated space must not e)!.tef!d the fair rental value of 
comparable space as established by an l°ndependent appraisal of 
comparable space and facilities l_n i. pri~ately-owned building In the same 
locality, ··_-i:-· · . _. 

II. The value of loaned equlpmerlt must not e>Ci:eed Its fair rental value . . -----· ... 

(5) Documentation. The following requlr!;!ments pertain to the ·re"ciplent's supporting 
records for In-kind contributions from th!rd partl_e.~- _ : · 

~ -.. -. :: : ; ._ 

a. Volunteer services mui .be.d,ocumented' ~~{io the extent feasible, supported 
by the same methods us~.~ by .ti'!~, ~~.~lplent fo.\ tts own employees. 

b. The basis for:~etermlnlng.the._valuatian.for per~rn1l,services and property must 
bedocwn:enteci ... '·:-- .. /',::··-,.i ·-> .. ·· 

-__ ::. :.=\~~~-~: ·:·--
"( 

:. •.· 
,:• 

... --.·.::-
--

·, ,_:.-· 

Questions about this fOA7 Email S!.FOA.SETO@ee.doe.gov 
Problems with ff RE Exe/range? Emal/ EEllE-Et'RE-Exchonne5upport@hq.doe.qqv Include FOA name and number in 
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Appendix B - Sample Cost Share Calculation for Blended Cost 
Share Percentage 

The following eKample shows the math for calculating required cost share for a project with 
$2,000,000 In Federal funds with four tasks requiting different Non-federal cost share 
percentages: 

:r~}~;i\(:{,;j[.i}J}))h}iW{tWlb :;httt1!Mt,1tf~M'i(;) %w~1ft{:;tftf.:~i.if( ;i~'t{J:t~;~~tt~lH 
Task 1 (R&D) $1,000,000 . 80%.. . 20% 
Task 2 (R&D) $500,000 80% 20% 
Task 3 (Demonstration) $400,000 -·· 50% 50% 
Task 4 (Outreach) $100,000 _ 100% 0% 

Federal share($) diVlded by Federal share {%) ~ T~~k c;ost _ 

Each task must be calculated indivlduail_v:as:follows: 
:· ·--- .... 

Task! . ·;,. 
$1,000,000 divided by 80%;;;,_ $:1,250,000 (Task 1 Cost} ;, :, ,, 
Task 1 Cost minus feder~(~haie ·.;; Non-federa·I share./ .. ·, 
$1,250,000-$1,000,000°." $250,000. (Non•fed~r~l-share) 

.. ··.'t: 
Task2 ._ , .. _.. __ .-.:.:::····. i·> 
$500,000.d_lyided-80% :=.$625,00P (Task 2 Cost) _ ' 
Task 2 ccist inlnus fed1,fr11 share ~- Non-federal share 
$625,ooo ~~500,000 "$12s!~90 (Ntin~ffderal share) 

Task 3 .. 
$400,000 / 50% "$800,000 (Task:3 Cost) 
Task 3 Cost minus federal share ~'Non-federal share 
$800,000 - $400,000 = $400,000 (Non-federal share) 

. ··:.·:.; 

Task4 
Federal share= $100,000 
Non-federal cost share Is not mandated for outreach"' $0 {Non-federal share) 

Questions about this FDA? Emal/ St.FOA.SETO@ee.doe.gov 
Problems with EERf Exchange? Emal/ EERE-EERE•fxcha11qeS11poart@hq.doe.qov lflclude FOA name and number/11 

subj~ct /Ine. 
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The calculatron may then be completed as follows: 

I fttf }?{1t i:J:t~r:~1:))-\/( ,~~f t-,f i:tf Kii! i~!rt\~~1tf t~:: ::~~;rJM,~m:~tl ::~!t~~\tti.:~t~{ 
Task 1 $1,000,000 80% $250,000 20% $1,250,000 
Task 2 $500,000 80% $125,000 20% $625,000 
Task 3 $400,000 50% $400,000 50% $800,000 
Task 4 $100,000 100% $0 on, $100,000 
Totals $2,000,000 $775,000 _-.- $2,775,000 

.t\: ;•1 -.. 

Blended Cast Share% . ; ,. · .. 
Non-federal share ($775,000) divided by Total Pr.9J~~t Cost ($2,ns;·ooo) = 27.9% (Non-federal) 
Federal share ($2,000,000) divided by Total Pr9i~ci'Cost ($2,775,000) ~ ~~.1% (Federal) 

; __ _ .. ,_ 
··-.-J . .-:;. 

--·:: 

Questions ubout this FOA? EmetHSI ,FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? Email EERE- ffRE-ExchanqeSuppart@hq.d(!_e.gov Include FOA 11ame and num'1erln 
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Appendix C-Waiver Requests: Foreign Entity Participation as 
the Prime Recipient and Performance of Work in the United 

States 

1. Waiver for Foreign Entity Participation as the Prime Recipient 
As set forth in Section \11,A.3, all Prime Recipients receiving fun<;llng under this FOA must be 
Incorporated (or otherwise formed) under the laws of a Stat!?,Qr. territory of the United States. 
To request a waiver of this requirement, an applicant must'. su~mit an explicit waiver request in 
the Full Application. .:, .:; · 

Overall, the applicant must demonstrate to the ~11tjsfactlon of EERE th_a_t it would further the 
purposes of this FOA and Is otherwise in the e~Q~omic Interests of the.Urilted States to have a 
foreign entity serve as the Prime Recipient. A requ!!st to waive the Foreign Entity Purticipation 
as the Prime Recipient requirement must include theJo\lowjng: ·: · 

:: .. -· '::--.\~:/· _.:::;. 
• Entity name; ··(~-: .~:. ·" ·-

• The rationale for proposing a fcire.lgn·erl~iW to serve as.the Prime Recipient; 
• Country of incorporation; :". · · ···',;-:, _ _ ., ' 
• A description oft_~e.'p(oject's anticlp,!~ed con.tr!,blltlons to the US economy; 

o How th¢,.pro]eci will ._benefit u.s, r.e$~arch, ciev~IQpment and manufacturing, 
including 1:,_ontrlbut1i:i~s to emplo1/_".)~nt in the u:s. and growth in new markets 
and jobs In \he u.s,t\_ '· · 

o ·,!:low.the projec~_y.,Ji! promo~~ domes* American manufacturing of products 
.:-.:-:.'.-;: .-alid/o'r services;·':·:':". · .- · ', .. , ·:·, 

• A.d~scrlptlon ~{h~w the to'reign entity'~ _j:i.articipation as the Prime Recipient Is essential 
t~ (hE; project; · · '-::; . · <;:,,: . 

• A descrlp_tlon of the like_ll_hood of lntelhictual Property (IP) being created from the work 
and the tre_a_tment of any. such IP; 

• Countries wh~.re the work.will be performed lNote: if any work is proposed to be 
conducted outside the u.s:~ the applicant must also complete a separate request for 
waiver of the Perfcif~.ince ot Work In the United States requirement) . 

.-. .-• 

EERE may require additional Information before considering the waiver request. 

The applicant does not have the right to appeal EERE' s decision concerning a waiver request. 

2. Waiver for Performance of Work in the United States 

Questlc111s about this FDA? Emar1 Si.F0A.SET0@ee.doe.gov 
Problems with EERE Exchange? Emal/ EERE- fERE-&chanqeSlJppprt@hq.doc.qov Include FOA name and number in 
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As set forth in section IV.J.3, all work under EERE fundlng agreements must be performed in the 
United States. Thls requirement does not apply to the purchase of supplJes and equipment, so a 
waiver is not required for foreign purchases of these ltems, However, the Prime Recipient 
should make every effort to purchase supplies and equipment within the United States. There 
may be limited circumstances where It Is in the interest of the project to perform a portion of 
the work outside the United States. To seek a waiver of the Performance of Work In the United 
States requirement, the applicant must submit an expliclt waiver request In the Full Application. 
A separate waiver request must be submitted for each entity _proposing performance of work 
outside of the United States. ·. -: : 

.. ;_:·J· 
overall, a waiver request must demonstrate to the satisfa.ctioii'°of EERE that it would further the 
purposes of this FOA and Is otherwise In the econgi:ni!= in.terests of t~e United States to perform 
work outside or the U nlted States. A request to. W~iJe the Performance. of Work in the United 
States requirement must include the following:\ · · · ' 

• The rationale for performing the work outside_ the U,$; ("foreign work"); _ 
• A description of the work propo~ed to be perfoi-me<foutslde the U.S.; . 
• An explanation as to how the foreign work ls ess~intll!I to the project; 
• A description of the anticlpated,-be.nefits !o ~e realiz~d.b.ythe proposed foreign work 

and the anticipated PJntrlbutions to, the Lis ec,on,omy; ' -
o The assgciated be.neflts to be 'realized .a n~'.the contribution to the project from 

the for~.f~/1 work;':'·,_ \ -1.: )-'·.--- - ----: \' ·.-

0 How the fo_relgn wor_~ will beneflt;U.S. research, development and 
manufactu"rlo~, inc_l_u,;Jing contributions to employment in the U,s. and growth in 

, -, ;neJN: markets a.n_d jll_li; iri t~~ ':),S.; '.: 
;::.·o··' Hovi"theJareign wa,rk will promole domestic American manufacturing of 
_ . products ·arid/or serVi!=es; · 

• A desi;rlptionof the·li~E;lihood-of_l_ntellectual Property (lP) being created from the 
forelgri" ,vork and the tre_~tment of_ any such IP; 

• The totaf e~tlmated cost (QOE and Recipient cost share) of the proposed foreign work; 
• The countri'es In which the foreign work is proposed to be performed; and · 
• The name of the ~_ntlty that would perform the foreign work. 

. ::: =: ·: ~- -:-~ :· 

EERE may require additional information before considering the waiver request. 

The applicant does not have the right to appeal EERE's decision concerning a walver raquest. 

Questions about this FDA? Email SI.FOA.SETO@ee.doe.gov 
Problems with EERf Exchange? Emu/I EERf• EERE-Exchanqe.'iupport@ha.doe.qov Include FOA name and number In 
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Appendix D - Data Management Plan 

A data man;igement plan {"DMP") expl;iins how data generated In the course of the work 
performed under an EERE award will be shared and preserved or, when justified, explains why 
data sharing or preservation is not possible or sclentlficaliy appropriate. 

DMP Requirements 

In order for a DMP to be <:onside red accept;ible, the DMP r-ouJt address the following: 
'c•. 

At a minimum, the DMP must describe how dat~··;,h;rlng._and preservation will enable 
validation of the results from the proposed.w~rk, or how r~~ult~ could be validated If 
data are not shared or preserved. .: · =:·, · 

. . . 

The DMP must provide a plan for making aU ~e-~earch ~<1.ta display~~ .in publications 
resulting from the proposed war~ dfgltally acces'sil:11.e. ~t the time of publication. This 
includes data that are displayed in th;\r:ts, figures, Images, etc. In addition, the underlying 
digital research data used to generate- i:tie_~js_played data .. should be made as accessible as 
posslble in accordance with the prlnclples sta(ed, above. This requirement could be met by 
Including the data as,suflplement;iry lriformation.to,the published article, or through other 
means. The publls:hed artide .s:~ould indic~,te .~oy;o·theie d;i_ta can be accessed. 

••\•::•• • .- ',I 

' The DMP should cons'ult ;ind r.eference avail~ble Information about data management 
resources t9 be .used in°th!') ~oJrsiioftl'le prop·o.sed work. In particular, a DMP that 
explicitly 6r· lmptrdtly commit{data management resources at a facility beyond what ls 
conve11tlonally made· available. io approved users should be accompanied by written 
approval from that facility. In determining the resources available for data management at 
DOE User F;;idlit!es, resea.rihers should consult the published description of data 
management _resources and,prnctlces at that facility and reference It In the DMP. 
Information ab;:,u! other DO,E_facilities can be found In the additional guld;ince from the 
sponsoring program, 

The DMP must protect.c6nfldentlallty, personal privacy, Personally Identifiable 
Information, and u.s. national, homeland, and economic security; recognize pr□pr{etary 
Interests, business confidential information, and intellectual property rights; avoid 
significant negative impact on innovation, ;ind U.S. competitfveness; and otherwise be 
consistent with all laws (i.e., export control laws), and DOE regul;itions, orders, and 
policies. 

Quest/011s abCJut this FDA? Email SI.FOA.SETO@ee.doe.gov 
Pwblems with EEf!E Exc/wnge? £mall EERE· EfRE~ExchanqeSupport@hq.dae.gov Include FDA name and number in 
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Data Determination for a DMP 

The Principal Investigator should determine which data should be the subject of the DMP and, 
in the DMP, propose which data should be shared and/or preserved in accord;:ince with the 
DMP Requirements noted above. 

For data that will be generated through the course of the proposed work, the Princlpal 
Investigator should Indicate what types of data should be prote~ted from immediate public 
disclosure by DOE (referred to as "protected data") and whattypes of data that DOE should be 
able to release Immediately. Similarly, for data develop~f6u~(de of the proposed work at 
private expense that wll! be used in the course of the propose,i'work, the Principal Investigator 
should Indicate whether that type of data will be s.ub)ect to public.release or kept confidential 
(referred to as "limited rights data"). Any use.of.llrn.lted rights data ·or labeling of data as 
"protected data" must be consistent with the DMP Requirements noted a __ bp~e. 

Suggested Elements for a ~iylP 

The followlng list of elements for a DM.P ~r~vl~es suggestio.ns.regarding the data management 
planning process and the structure of thepMP: 

Data Types and So~r~e;: A brief, hlgh-leY/ll ~es.crlpti~n :qf t_he data to be generated or 
used through the course of the.proposed w<irk and which.of these are considered digital 
research data nece~saryto validate the res~arch findings or results. 

.. . ·. ";_1. 

Conter,t~-nd Format: A statement ~j: ~lans for data and meta data content and format 
inch.id!~~- where ~pplicable, ~ d~scriptlori ·bf.documentation plans, annotation of relevant 
software, and the rationale for the selection of appropriate standards. Existing, accepted 
commuii°lty. standards should be Lised where possible. Where community standards are 
missing or"lnac!equate, the:PMP could propose alternate strategies for facilitating sharing, 
and should aciv./s~ the spons_~r_ing program of any need to develop or generalize standards, 

Sharing and Preserv~tjon,: f?,. ciescrlptlon of the plans for data sharing c1nd preservation, 
Thls should Include, when appropriate: the anticipated means for sharing and the rationale 
for any restrictions on who may access the data and under what conditions; a tlmellne for 
sharing and preservation that addresses both the minimum length of time the data will be 
available and any anticipated delay to data access after research findings are published; 
any special requirements for data sharing, for eltample, proprietary software needed to 
access or Interpret data, applicable policies, provlsions, and licenses for re-use and re­
distribution, and for the production of derivatives, inc!udlng guidance for how data and 
data products should be cited; any resources and capab!llties (equipment, connections, 

Questions about this FOA? &net/I SI. FOA. SETO@ee.doe.gov 
Problems with EERE Exchange? Email ffRf- EERl'-ExchanqeSupport@hq.doe.qov lndude FOA name 1111d number in 

svbject line. 
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systems, software, expertise, etc.) requested In the research proposal that are needed to 
meet the stated goals for sharing and preservation (this could reference the relevant 
section of the associated research proposal and budget request}; and whether/where the 
data will be preserved after direct project funding ends and any plans for the transfer of 
responslbiliti es for sharing and preservation, 

Protection: A statement of plans, where approprli:ite and necessary, to protect 
confidentiality, personal privacy, Personally ldentlflable Information, and U.S. national, 
homeland, and economic security; recognize proprietarv.lhterests, business confidential 
Information, and intellectual property rights; and avoid-significant negative Impact on 
Innovation, and U,s. competitiveness. · >··· ·-. '· 

Rationale; A discussion of the rationale or juhiflcation for the p·roposed data management 
plan lncluding, for example, the potential Impact of the data within t_he Immediate field 
and in other fields, and any broader societal .impact. 

Additional Guidance 

In determining which data should be sha~ed in'd prE;?,served, re~la!archers must consider the data 
needed to validate reSe<1r~h. findings as described ln.the-~equirements, and are encouraged to 
consider the potentia\ b_enefit~- oft heir data :t{) their: ~\i/"ri'fielq~ of research, fields other than 
their own, and society ~-t large. · ·. :- -, '-' .. 

-:·:·.·.· 

DMPs should refl_ect rele~~Iit sta_nd;~d:i and co~~unlty best practices and make use of 
community ~i;c~pted n,!posltorleii when=ev~r,,practlcabJe . 

. ' '• · ... -. . . . ·-: ·~-· ... ' . .. . .. ' 

. ,•. 

Costs asso~i_ated with the sc9pe of wo~k and resources articulated In a DMP may be Included in 
the proposed_research budget·as permitted by the appllcable cost prindples, 

. . . .. ··~ 

To improve the discoverabHltyof and attribution for datasets created and used In the course of 
research, EERE enc~Jrages the d1t;tion of publlcly available datasets within the reference 
section of p ubllcatlons; ~nd tbe J_dentification of datasets with persistent identifiers such as 
Digital Object Identifiers (belts}: In most cases, EERE can provide DOis free of charge for data 
resulting from DOE-funded research through its Office of Scientific; and Technical Information 
{OSTI) DatalD Service. 

EERE's Digital Data Management principles can be found at: EERE Digital Data· Management I 
Department of Energy 

Questions about /h/5 FOA? Email SI.F0A.SET0@ee,doe.gov 
Prable111.< with EERE Exchange? Email EERf- EfRf-fxchanqeS11ppat1:@hq.doe. qov Include FOA name Qnd number in 

subject fine. 
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Definitions 

Data Preservation: Data preservation means providing for the usability of data beyond the 
lifetime of the research activity that generated them. 

Data Sharing: Data sharing means making data available to people other than those who have 
generated them. Examples of data sharing range from bilateral communications with 
colleagues, to providing free, unrestricted access to anyone t~rough, for example, a web-
based platform, ... ."; :·-

.... -· 

Digital Research Data: The term digital data encompass_es a w.ide variety or information stored 
In digital form including: experimental, observatio!)al; and slmuiatlon data; codes, software 
and algorithms; text; numeric information: lmages;'V!deo; audio; and ;mociated metadata. It 
also encompasses Information In a variety of ~J_fferent forms Including niw, processed, and 
analyzed data, published and archived data. _. \-. ; · 

·_·=:· ... 

Research Data: The recorded factual roaterlal comm.only.a~i~~ted in the scientific community 
as necessary to validate research firidlogs, _but not any: ~f: ihe following: preliminary analyses, 
drafts of scientific papers, plans for futur°e research, peer reviews, or communications with 
colleagues. This 'recorded' material excludes ph;,,slc.il objects··(e,g., laboratory samples). 
Research data also do n~_t include: · •. : \\;.__ __ :_ ·. 

-~ -.·-- , .. "< .:,;:: .. ·::~-~--:.~ 

(A) Trade seer~~~; commerc!<!I inform~i!·~~~- material~ n·ec~ssary to be held confidential 
by a researcher until they~~~ publlshed; ;i'>.r similar information whfch Is protected 
undef-_law;;md =--,:;-... ,.,: ·:-, · : ... 

:"! ~·-••' . :-.; -:") ! _: ~:. 

{~) Personnel and medic;~( IJ)fonnation 'and similar information the disclosure of which 
wo~lp constitute a dearly unw~rranted Invasion of personal privacy, such as 
lnform<1~lon that could ~e used· fo:i~entify a particular person in a research study." 

Validate: In the cont13_xt of OMPs,·vaUdate means to support, corroborate, verify, or otherwise 
determine the legitimac.y of the r~search findfngs. Validation of research findings could be 
accomplished by reprodiiclng .the ·original experiment or analyses; comparing and contrasting 
the results against those of a'n~w experiment or analyses; or by some other means. 

Questions obout this FDA? fmoi/SI.FOA.SETO@ee.doe.gov 
Problems with 1'fRf Exchange? fmail ffRE- ffRE•fKchanaeSupport@ha.dae.gov /n,;/ude FDA nome and number In 

sub/ea line. 

77 

I 
I 
I 
l 
I 
l 

I 
i; 



Rodriguez, Susan (CONTR) 

From: 
Sent: 
To; 
Cc: 

Subject: 

Harnos, Ian 
Friday, September 14, 2018 12:09 PM 
Passarelli, Derek 
Chalk, Steven 

· RE: Solar FOA for New Topic 1 

I would suggest the same based on our conversation earlier. 

Ian Harnos 
Chief of Staff 
Office of the DAS for Renewable Power 
U.S. Department of Energy 
1000 Independence Ave. SW 

Washington, OC, 20585 

From: Passarelli, Derek 
Sent: Friday, September 14, 2018 3:04 PM 
To: Harnos, Ian <lan.Hamos@EE.doe.gov> 

Cc: Chalk, Steven <Steven.Chalk@ee.doe.gov> 
Subject: RE: Solar FOA for New Topic 1 

Ian, 

One matter I forgot to clarify. (b) (5) 

Derek 

From: Passarelli, Derek <Derek.Passurc1li@ee.doe.go\'.> 
Date: Friday, Sep 14, 2018, 12:56 PM 
To: Harnos, Ian <Ian.Hamos@EE.doc.gov> 
C<:: Chalk, Steven <Steven.Chalk@ee.doe,gov> 
Subject: RE: Solar FOA for New Topic 1 

Ian, 

We will modify to include Letters of Intent. (b) (5) 

Doc 17 

the only 
changes that I am aware of are the inclusion of Letters of Intent and (b) (5) 

I will confitm with the CO that there are no other 
substantive changes, 

I will provide the FOA to Cathy, Alex, Steve and Charlie once it is finalized and has all review concurrences. 

Derek 



From: Harnos, Ian <lan.Hamos@EEdoe.gov> 
Date: Friday, Sep 14, 2018, 12:41 PM 
To: Passarelli, Derck <Derek.Passarelli@ce.doe.gov> 
CC! Chalk, Steven <Steven.Chalk@ee.doe.gov> 
Subject: Solar FOA for New Topic 1 

Derek, 

Steve just got out from talking to Cathy, and he wanted me to relay a couple important points: 
1. Yes, we can do Letters of Intent 
2, (b) (5) 

a. Send to Cathy, Alex, Steve, and Charlie please. 
3. Cathy wants to make sure that the new language is the only change, and that the rest of the FOA is parallel with 

the original. (b) (5) 

Thanks for all your help on this. And let Steve or me know if you have questions. 

Thanks, 

Ian Harnos 
Chief of Staff 
Office of the DAS for Renewable Power 
U.S. Department of Energy 
1000 Independence Ave. SW 
{202)586-3465 
Washington, DC, 20585 
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Rodriguez, Susan ( CONTR) 

From: 
Sent: 
To: 
Cc: 
Subjett: 
Attachments: 

.... attached 

Charlie 
202-287-1987 

Gay, Charlie 
Monday, September 17, 2018 6:57 AM 
Chalk, Steven 
Harnos, Ian 
Topic 1 Comparison 
comparison 1840 v 1987.docx 
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I. Funding Opportunity Description 
A,·-----· -•---- ··---· -·---· ··---- -----

A .• ~~s-~r!_P.tJ~~/B!3~~~~~~~~- .... --- .. .. --- . -· - - .. - - .. .. - -- . -· - - -. . , . -[ fDrmaltlMI: font: alibti 
This Funding opportunity Announcement (FOA) is being issued by the U.S. 
Department of Energy's (DOE), Office of Energy Efficiency and Renewable Energy 
(EERE), Solar Energy Technologies Office (SETO), This section describes the overall 
goals of SETO and the type of projects that are being solicited far funding support 
through this F0A, 

In 2016, solar power surpassed 1% of annual electricity supply In the United States 
for the first time, and the Energy Information Administration projects that solar Will 
grow to 5% of U.S. electrlclty by 2030t ~F_ll~tb~r! !f !l!e p_rLc~ _of s_o!a__r _ele~trl£~ly __ _ _ __ __ • - { Formatted: foolnote Reference, tlot Suparsctlpt/ Subsalpt J 
and/or energy storage declines more rapidly thari projected, that percentage could 
be even higher ,.Z_~~t sola!!s_n_:ior~ 5~apJus5 .!I ~0.ur~l: ~~_a_ffp!t:!.a~le _e!~~rf:city;_it,_ als_o ___ .....• ··[ Formatted• Fo<>111e>te Reference, Not superscript/ Subs(ript J 
provides the potential to Improve grid rellabillty and resilience, increase 
employment .._~ __ cre_at~_~U_!ii_!l!i!S_s _o_pp~rt!,_ll!_it!~s,_h1<;r~~se_e_!l~~~ !ilV!:?~Slt')', ~!_l~ proyi~~ , _ - - :~:~~=;u~trl~ptte Reference, Font 0:010,: Auto, Not_J 
environmental benefits, ..__.,__r---c.cr-'-p-'-~--c;....n,____~------

The mission of the Solar Energy Technologies Office (SETO) Is to support early-stage 
research and development to Improve the performance and flexibility of solar 
technologies that contribute to a reliable and resilient U.S. electric grid. The office 
invests In Innovative research efforts that securely integrate more solar energy into 
the grid, enhance the use, storage and dispatch of solar energy, and lower solar 
electricity costs. 

SETO focuses on two different solar energy technologies: photovoltaic {PV) 
technologies that directly convert sunUght into electricity, typically via a 
sernlconductor, and concentrating solar thermal power {CSP) technologies that 
convert sunlight to heat, which can be converted or stored until needed, and then 
used to generate electricity or provide other energy services, Because sunshine 

' I ,, 
. Formatt<MI, Footnote Reference, Not Supe,so1pt/ S11bmlpt 

}: _u0s,.o.epa1_rtm_e!)t_o! En~ill'li _!:1_1_er_g_y !n!n!IT!at~I_I_ Ad!"!n!S!ra.t!?!} !nj~r'!a!l~n_a~ El)&_rt!YS'~~~ ~0}7, ~Y!:IA-__ 
0484 (2017), 

◄ ;..-1'.,. -

• f11mt.tted1 Fooblote T~ Indent: I.el_!: O", flist line: 0" 

Form;,.tted: Footnote Text, Ind,nt: 1.E1t1 o•~ Flr,t ]lne: O", 
Don't keep wllh nel<I: 

i_ P.A. Basore and WJ. Cole, "Comparhig supply and demand models for future photovoltaic power generation in 
the USA, "submitted to Progress In Photavaflaic:s: R.,seorchandApp//cot/ans, 2017-
'-The Solar Foundation, National Solar Jabs Census, 2010- 2016, 

Ql,e5#-1,,,l!H/;~ FOA? Effle.\15iiTfl . .roA@@e.ooe.a~ 
Preble,m wllh Him: E'miorl!f#/? imi,/1 Ii-SR£ H!Jf. fl(d,,,llg§wfH'lj'l@he. 96Jt&!i¥ 

hlt!urle RM 1u11t1e (ffl,i 11um&et Ill s!lbJee! /me, 
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varles with the time of day, location, and season, solar power systems must be 
paired with adaptive loads, other sources of power, or energy storage to deliver 
electricity whenever it's needed, This dependency reduces the value of solar power 
systems once solar starts to supply a significant fraction of the electricity within a 
given region and highlights the need for a focus on addressing grid integration 
challenges, 

SETO, in partnership with other offices at DOE, launched the SunShot Initiative In 
February 2011 with the goal of solar electricity becoming price-competitive with 
conventional utlllty sources by 2020: ,T_h_e §~n_S~!)! ~02!) ..8?~1 h~~ ~lr.ea?Y. ~~el\__ _ _ _ __ - ·(iomll.ttet11 footnote 1121'en!nce, Not superscript/ Sub.script 

achieved for utility-scale PV, and with continued effort, it ls likely to be achieved for 
grid-tied solar applications. As a result of this tremendous progress and in response 
to the growing deployment of solar in the U.S., SETO Is Increasing Its focus on 
addressing the challenges related to seamless!v Integrating high penetrations of 
solar energy onto the nation's electricity grid. Additionally, SETO set 2030 cost 
targets to further reduce the cost of solar electricity across all market sectors, which 
would make solar one of the most affordable sources of electricity and enable a 
substantial fraction of U.S. electr\city demand to be supplied by solar technology_5 .. •• • , {i'.?rmatted: n:iolnote Rerc..,nce, Not Superscrlptf SUb.scrlpt 

The targets for the unsubsidized cost of electricity at the Point of grid connection ii," 
a location with average U.S. solar resources are 3¢ per kilawatt-hour (kWh) for 
utility-scale photovoltalcs, 4 t per kWh for commercial rooftop photovoltaics, 5¢ per 
kWh for residential rooftop photovolta\cs, and S¢ per kWh for concentrating solar 
power with thermal energy storage. 

~ - .- .. ·[ Formotted: Indoo'-t._• Le._lt_:_0._8_8'_' ________ _J 

By supporting early-stage research across the solar energy technology space 
through this FDA, SETO can foster Innovation and enable Integrated multi­
technology solutions that can advance the widespread adoption of solar power 
while securely Integrating it Into the nation's energy grid, 

:Wtile 11 A~an&ed SularS',tStem5 ln~eg,:atlM k6hl'l~8Ci&s des6tlbes aETG H!sea!'eh 
f3(~eFities If! U1e SBill'flless intejlratle11 ef i'ligh-penetr~lon~of solar eneF!l\'-Bflto the 
11ation's elee~riclty grid. Respe11sl•,e iiroJests wo1:1IEI adv~mee ~i'le p~edletlo", 
monltering, a11d-6aft~elaF pewer predl!etlen, thc-mpabil!ties ehafa, pewe~ 
el~es and ti'le i11tegr-1tl011 of selar eAerg~• witl-i s•111ef{}l&tle tel\Rnelogies. 

._ SunShot Vision Study, NREL Technical Ri,port DOE/G0-102012-3037, 2012, 
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Tepi6 .:r1 ,e11oentratil'lg klar +herm::d Pewer Ro&eal'-llh and l.)a'Jelepmimt deserlhe& 
Sli.TQ researd:i prlerities tl:iat sup part selar teem.elegies that fofills sunligh~ te 
geAera~e-.1nEJ stare Riel'! iemperat1:1re~eat fer eleet:rieitit geAe~ieA an&-9~er @REI 
uset. ResraeRsi\'e prejeet& 'NOllld rnntribute to lnsreaslng solar pElwer adept1en lHld 

gM reliabilit>,i efteA thraugh camblAefl iiewer aAd stai:age., 

:rsple ,i; Pheta•.•eltah1 Resear,h a~elopment deserlbes Sli.1-0 researeh priorities 
tha4uraport the tidrther ifovewpment of phate~ltaic teehnalegiSG !:Rat lmpFGve 
s•,istem relieellit;•, enRllal eReFgt/ yield; Elemeflslifat~erfarfflaAee ef Ao•,el PV 
~m#-de~•elep new PV ff!alerials. Re5pa~ests would direaly 
eeAtribute-to i nsreaslng l>IJ aff:orElablli¼• tl:lra11gJ.:i contlAllOll5 impr1wemeots in PV 
f!Ukfom:y and reliability . .SISTO'& work ensures tl:iat a p~lne ef inno,•atieR eoRtinlles 
to-Fedwee PV S'fstem 1;ost, lnerease power ca1wersleft effiGlenf\,';-tlREi reEiuce supp\'!'­
cRalR eapl~I elEpeRse, 

:ropi, 41 lmpuwin@ a11d li11panding the Solar IRdustry threueh Wol'kfer&e lnltlatiws 
d05Cf!bes S€TO r:esearch pr-ioflties that sup11ert sa!ar •1,•arkfome: Ele~•elepmem, 
i:iespa11sl•1e prejeci& weuld ~eus on iRereaslng the sl"e~tlaie 13ipellRe af ~ldlled 
weFke,=s belRg emplay~Q--59~&tPJ-wnile-slmllltaneQUsly ·Nerkmg te 
inetease tl=!e parti&lpatleR of 11e~erans aRa other Mlent pools, Jlre•.•ldlng im,reasee 
•mlwe-t>o tlcie i;alar indusa=r as a whale. 

liE+O's fuRding sl,l1)ports U.S. leaae~sl'llp in selar teehnolOfl't' R&D b~• f.lrndlng th!! n~t 
genorntioR oflnno·1atlve tedrno/ogies a11db1(devele~1Rt;:demestic .-eseaF&h ta/em. 

~lstofi,ally, SHO J:ia5 feleaseEI separate F1,mEIIAg opportunities tllat addre55 speeme 
sta@e& and t"pes of solar rnseard'I. for the first ~lme, this: ~wndiflfI PF9§F3ffl eemBlffl!S 
SIT{) f11mfai~ effarts iAto oneFOA far flseal year 2.018 (F¥2:Q18), Sulajeet to 
a~•ailabilit'f-af fuRds appropriated ev GQngr-e55 for thE! p1npose ef this prograR\, the 
ava#ability of fl.ltllfe •1ear budget autl:lerlW, and apflro~•al, ~TO iAtenEis to adjust 
topie descriptlens and reopen this f.unE!lng i:irogram f.er nev.• appllcatiens eaSfl yea,• 
relatl•,•ely sson after bu!lget gwidanee has l:ieen pre•,•hlma. Qy Pfe'"idiRg a R<toFe 
weemliRefi and c~msisteRt fDA &trategy SHO hep06 te f.w:ther ascelerata tl:1e 
aS'JuncefflORt of solar researcl:I. 

a. Tapha Areas l Tesludsal Areas ef ll'-'lterest • 
This seetian desa:iloes ted1Rical area!i-&flnteFest fer this fwnEliRg eppert11niW in 
ffl0te detail. AppllcaRis saR apfll'Y te aA•,' of Uie topic areas below base El OR th~ seei;ie 
and duratlOl:l ef the preposed pFajeGt. IRdiYldi.ml applications sheuW--ee-su~ 
far ead01~0flie, This salieltation intenEls to swpport researeh and ele•,elepmeRt that 

Q!U!!;#e115 •ut 11#5 .~? ~lll/,S€,-.J{MfM@ee.ll!!e;11w. 
Pr,,/ll~ms willl fliRli fi:J1£h11~il Ii.RE URli f'Hehe11g,,Sup1111ff@hq.d"'l#9Y 

~lllffl1ee.• lff.111/bje6t l/11e. 
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adYaFJces sdenmic ,,o:iderstandmg..-:rherekJFe, appliamts sheuld ln1dget aRd plaA to 
<ff55effilRalie any findmgs iA peer revie~Et publlsatiah&, preseRtations, arul patem& 
as af:lpliGal;,!e. 

TeplG ;J, Ad>,<ancad Selar &,<steFM IRtegi:a~ion-:recfcln~DOE Is committed to 
improving tbe affordability of energy technologies and strengthening the Energy 
Sector's capabllity to withstand cyber and ph!£sical threats, including natural 
disasters. lmprovfng the strategrc location and situational awareness of solar 
systams can help ensure continuity of service in the face of widespread and 
coordinated threats. Developing innovative approaches to accelerate the transfer 
of solar system solutions that will imQrove Energy Sector resilience is also a 
priority. 

The Systems Integration (SI) subprogram supports early-stage research and 
development that advances the reliable, resilient, secure and affordable 
Integration of solar energy onto the U.S. electric grid. For more In-depth discussion 
of solar grid Integration, please visit "Solar Grid Integration" 
https:{{energy,gov/eere(solar /downloads/technlcal-background-2018-seto­
fundll)g-opportunity-announcement. 

- - - • Formatted: Norn,al, Indent !£ft: 0", Ftrsl line: O" 

•·· - - Formatted: Indent: Left: o,us• 

In 2011, solar power comprised less than 0.1% of the U.S. electricity supply with an•- - - -{ l'nrn1atted: Indent, Left: o.as• 
Installed capacity of Just 1.2 glgawatts (GW), Solar now supplies nearly 2% of the 
annual U.S. electricity demand6 with an Installed capacity of roughly 47 GWs7, and 
is continuing to grow. According to U.S. Energy Information Administration (EIA), In 
some states and regions, solar represents up to 15% of total annual electricity 
generation, Instantaneous solar generation can reach a much higher level, more 
than 40% ln some cases.8 

• U.S. Energy Information Administration (EIA), Electric Power Mor\thlyWllh Data for November 2017, publlsh,:,d 
in Janm,ry 2018, https://www.eia.govlelettridty/monthly/cur1ent month/epm.pdf 

1 source: solar Energ)'tndu5trles Association (SEIA), http://www.seia.org/ 

• For example, In the California Independent System Operator (CAISO} Monthf( Renewables Performance Report, 
the 5-minute market data shows that at the maximum solar served almost 45% of the load in September 2011. See 
http://www,catso.com/Oocuments/MonthlyRenewab\esPerformanceReport-Nov2017.html 

Qlle5tlem; ,,J,sutthls FVAJ EmnllS£T0.fQll@ee,1<,,,..11AA-
PF<>/,/i,ms with ~Ii E'!rc/;11A(J~i~EE/iE {il;Rli Ell</!1•114e5!11111.,ft@/t~ 

IM/llrle ff.l 4 nw11e 1md~h}e6t-li-.-
I 

I 

I , 
' I 

Formatted: Tab su,p,: 3'~ Cente...i + 6", Right+ Not at 
I 5,56" 



U-,J. b!!p,-h'HIIE.HT DF 

\ENERGY 
Energy Efficiency & 
Renewable Energy 

Mo11thly net alectrlclly generation liom selected fuels (Jan 2007 - Mar 2017) 
share of total electricity gen111alion 
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figure 1: for lhe first lime, in March 20t7 ,olar ,upplled 2" of the U.S. elecl,ichy demand, while wind ,ind s,,/M combined 
d<eounted for 10% of the U.S. elec1,ic~y gene,otian. /Sou,ce, EIAJ 

As the penetration of solar energy on the grid continues to increase, It becomes • · -- - -[ Fonn .. ttecl, Indent: Left: o,s• 

imperative to identify the associated technical, economic and regulatory challenges, and 
to develop impactful solutlons in order to ensure compatibility with the existing grid and 
a smooth transition to a secure, reliable and resilient grid of the future. 

Traditional grid architecture was based on large-scale centralized generation remotely .... -· - -[ Fom1atted1 ll1de!lt: Left: CL5" 

located from consumers, hierarchical control structures with minimal feedback, limited 
renewable generation such as wind and solar, limited energy storage and passive loads. 
A modern grid must be reliable, resilient and secure. It must have the ab(Uty to 
dynamically optimize grid operations and resources, rapidly detect and mitigate 
disturbances, engage millions if not billions more Intelligent devices, integrate diverse 
generation sources (including both conventional and renewable types), integrate 
demand response and energy efficiency resources, enable customers to manage their 
electricity use and participate in markets, and provide strong protection against physical 
and cyber risks, 

The current business-as-usual trajectory for the electrlc Industry wUI not result in a • - - - ·! Form~\t4d, Indent: Lett, 0.5'' 

timely transition to a modernized gridg. Since large Investments in the past and today in 
the nation's electric grid infrastructure will remain in service for decades, it is Important 
that the U.S. make smart decisions to Invest In enabling and forward-looking 
technologies that wlll support the creation of a modern grid Infrastructure ln the coming 

• Department of Energy Grid Modernization Multlyear Program Plan (MYPP} 

Questions alooul Ill's ,<:QA? fma/1 g;ro,.tOA@ee.dee.fl~Y-
.o,...,Me.am 1v!lh EERE;liirellrmglil--Em•.'I ~ ffl![ liJ!Sha11ge&i.rpp91¢@hq.g,,e,g.w 
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years. There Is a critical need to foster Innovations and new technology adoptions by 
decreasing regulatory, market and business model uncertainties, demonstrating 
technology maturity and reducing implementation risks. 

The Department of Energy's Grid Modernization lnitiat1ve10, Is a cross-cutting effort that• - - - ·(Iotm11llll!~~1ndeot: t.e:it, o,s" 
aligns grid modernization efforts across the multiple DOE Program Offices. As part of the 
Grid Modernization lniti.,.tlve (GMI}, the SI subprogram supports targeted technology 
research ;md development {R&D) that addresses the technical challenges with achieving 
higher solar penetration, while supporting a safe, reliable, secure and cost-effective 
electric power system. 

More broadly, the Grid Modernization Initiative focuses on the development of holistic .. · , - i Form .. tted: Indent: left: os· 
solutions for the grid of the future. Several key technology areas have been identified in 
the Grid Modernization Multi-Year Program Plan (MVPP)11: 

• Devices and Integrated Systems Testing; 
• Sensing and Measurements; 
• Systems Operations, Power Flow and Control; 
• Design and Planning Tools; 
• Security and Resllience; and 
• Institutional Support, 

Progress In all of these areas Is considered crucial for the effective grid Integration of 
solar energy and modernization of the grid, as illustrated in Figure 2. A specific focus of 
the SETO systems Integration subprogram includes understanding the Impacts of 
increasing penetration of solar energy on grid reliabillty and power quality, developing 
be5t practices for Interconnecting and integrating solar with energy storage and 
si,nergistic technologies, addressing the variablllty of solar generation, researching 
power electronic technologies for flexible power flow control, enhancing situational 
awareness of solar generation at the glid edge and informing the standardization of 
Interconnection, interoperability, and cybersecurity for PV and other distributed energy 
resources (DER) systems. Taking these all together, the goal is to advance the 
knowledge-base and the a bllity to Integrate solar generation, at scale, Into electric 
transmission and distribution systems in a cost-effective, secure, and reliable manner. 

10 Accessed 01 November 2017, ht111:se//energy.gov/under-sl!cretary.sdence-and-en"'SYlgrid-modernizat1on• 
lnltiative 

◄•- ·· ·· ·{ Fannatted, Indent: Lelt.~ 0.5'' 

7 

11 Department of Enorgy Grid Modernization Multiyear Program Plan [MYPP), A~d 01 November 2011, 
https://ehew_gov/downloads/erid-rnodemlzalion-multl•vear•progran,-plao-mypp 

fon1111tted1 Tab stops: 3", centered + 6", Right+ Not at 
,' S'.5611 

Que5t/e,1H1b111't!h~fOA?&~ffi/$HP.fQA@ee.@C.,.<1.W,-
f'FeJ,,'e,r,s- ll'ith fERHlff!hlHlge? lifflffi/ El>RE EEFI( f/!ehlHl<!~Ft@IJq.dee,11,w 

!m,lluJe .. F<JA-IHlme-6tld-Rumber in s~l,Je~t l/11e, 

, 
' ' 



U.8. llEPAR.TMEHT O.F 

!ENERGY 
Energy Efficiency & 
Renewable Energy 

-SMr.-Rl ms1t1:tSUl"EO ENERGY 
RESOURCES CONTROL AUTOHATIO~ 

GENERATION" TRANSMISSION - SUBSTATION ~ DlSTRIBUl!ON SYSTEM 

To••••·····••·•·L·•••······••••••rL••·····••••••····•······••••~•••-•·····•·•~···•••·····••" 
~---·-•-•-■-•-·-•-•-•-•-•- ■ -•-•-•-L-·-·-•-~-·-•-·-•-•~·~·~·-·-·-·-·-·~ 

Figme 2; lflu,tratian of high level 50/ar pene/r~rlot> In o modemi,ed declri<lty power system. 

.' 

In this mA the SETO S•,•stems Integration subflrogram seeks tG flmd research In the follewing 
tGfliG an,as: 

~ 
B. Topic Areas/Technical Areas of Interest 

..__nmk.Ll Solar Grid lntegra!lon7 

.. Solar Observability.; 

• Solari x; and 
--mno1, 1atl 1ie Jlath',','a~•s, 

Modernizing the !'!rid also FeEjtiires a 'Norkforce Eclf}ahle of .inderstanding and mana~ 
d1,'ROR1ie and digital en~•ironrnent. for tl'lose interested in ae~•elaping propos;ils related t0 
training the digital grid wor-kfo~e ruhire, please refer ta Topic 1 of this FOA . 

TopiG 1,1 .'\.daptlvo ~Glar Grid IAtegration 

This topic will support appllcatlons to research and field validate iflno~<atl~<e te€hRologi~ 
eRable alstribHted unique and innovative solutions that will Improve the resiliency of the 
Energy Sector's capablllty to withstand an ha~ards; focusing on cyber and phys lea I vectors. 

Questle~s Bhe!lt !Ills FOA? fma/1 S/;TO.FOA@ee.rioe. g1w. 
Prnblems 1•1i~el!l,11!Je? /!me/I 0c<f-lf ffRf /;!«hOflgeS!lppcrt@hq,dee.q.w 
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Spedflcallv. the solutions should identify the strategic lo cation of solar photovoltaic (PV) m 
cantril,n1te ta griel reliability an~ce b'/ !')rovieling solar dis!')atGhaeilit't' aArl grid support 
fuReti1;1Rs inelu10ng eROF!f,', eapaGlty, ana relialllllty a REI resilien&e sel'\'lees.svstems that will 
ensure the Energy Sector provides continuity of service in the face of wide spread and 
coordinated threats. These teG!makigie!;solutlons can be deployed throughout the eleEt-r-!G-bulk 
power systems or associated transmission to distribution s•,•&tem. The appread~es '"''ill faG11s on 
Ele-veiaf3fflg fle!dele iRterceRReetion fequiFements and d1•Rafflls hostiAg eaf:)acity eoRsepts feF 
solar PV 35-9pposed to today's iire~•aleRt "firm" IAterc;anrieetien requirerneRts and static 
hastiRg eapaeit•; plaRRiRg,-;~;ubstations. It is expected that the same design concepts will be 
applicable for energy storage and other distributed energy resources {DER~ 
lntelligel'lt eantrel af the distFill1:1ted assets, fle11lele IAtersonRestlon FE?ql:liFements eaR inere.ise 
t!:ie o\lefijll hast1Ag-eapatlt>,< fur soia-~n the ElistFlbll~ian system, swppGFkHYefSE! 
Ql£t0ffter: lnternonAectlen ehelces, lmpro>,<e s•,•stern rellallillty :rnd resllienee, and red11ce PIJ 
curtailment.). The approaches will test the systems' ability to operate and adaot at both steady 
and degrS!ded states, Applications must consider diverse DER options (e.g. PVphotovoitalcs, 
energy storage, ill]g_flexible load) available as well as power systems engineering alternatives, 
and demonstrate the benefits of the proposed tedmelegies ln the hosting capaew,< 
analysis.solutions. It should also be shown in these solutions how a fleet of PV svstems from 
multiple eui;teffleffi atphotovoltalcs wstems from multiple locations will be able to respond to 
fast changing conditions under normal operations and provide power to critical loads during 
grid outages -with consideration of other DER options and distribution system constraints. 
Example projects may Include, but are not limited to, new design and use·case conceiru, 
essentlal reliability services, adaptive capablllties, voltage support, previously uncontemplated 
and unique capabllities and control hardware and software Innovations for smart PV inverters 
and DER management 5'/Stern (DI.RMS} tl=iat allow more flellielll\•/ le hrteFCeF1neetlan aM 
e~l'I of sR1all seale P\I aRd etheF 9iiR systeFAs. 

"filpii; 1,2 Salar ObseRlability 
+h/5 topk wlll 51,1~rt appliea!l9m te resean;h, develOf.l and 1l-ali1fate ellservahilit;« or situational 
awareness tedrnologles at the gfid eage to suppeft i;,lanAing and operatioA with MghW 
penetratlE!fh:;ystems. Applications must have an assessment of economic viabUlty of the 
proposed system. activjty or component ln the respective part of the 11roiect. 
Applicant's solar photovoltaic pro(ects may require working with critical Infrastructure owners 
and operators and state, local. trlbal and territories entitles to take proactive steps to manage 
risk and strengthen the security and resilience of the Nation's critical Infrastructure, considering 
all hazards that could have a debilitating impact on national security. economic stabilitv, public 
health and safety, or any combination thereof. These solar photovoltaic profects shall seek to 
reduce vulnerabilities, minimize consequences, identtfy and disrupt threats, and hasten 
response and recovery efforts related to crltical infrasttucture to ensure public health and 
safety while improving natlonal security and economic security. 

QU~~M--EffwJ~ffM@ee,dllMfV, 
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Topic 1.2 Solar Situational Awareness and Analysis 
This Topic will support applications to research and field validate unique and innovative 
solutions that will improve the reslllency of the Energy Sector's capability to withstand all 
hazards; focusing on cyber and physical vectors. Specifically. the solutions should enhance 
operator capability to observe solar systems deployed throughout the bulk power systems or 
associated transmission to distribution substations or Behind-the-Meter (BTM) solar Including 
but not limited to battery storage, systems controls, and demand response. Primary focus areas 
Include PV--solar photovoltaic Integrated sensor technologies, secure and robust electricity 
supply delivery and communication tools, advanced data analy~ics {Including l'RaGhlne learn Ing} 
a Ra Eleteetion of c•,ber il'ltrusian. Artificial Intelligence and Machine to Machine capabilities, 
and voltage testing. Projects R'la't' alse lile eensiaereEI with secondary focus area5r may also be 
considered which enhanee griel eage observaMlity of selar s•;stems byinclude the Integration 
wlth--adeit«mal-Of observed data into planning, operations and busines5 unit systems,-All 
appliuatioAs st-iotilEl t-ia,.,e a1-1 as&essment ef eGs-»emic vlahilily of the s;·stem er Gompgnen-t-i-A 
~lleatien aml as part ef !he iirejeet. 

Tepie 1.a Selar + X 
This tepic will sYppert ap13II catie:ms ts researd1 afld liela ~ate iAR01,•ati~•l'! a1313mael:ies te 
l1-1tegrate Bel=iind the Meter !BTM) solar P'l with &/flerglstle teehnolegles {including but Rat 
liRliteE! to energy sterage, bwilE!ing eontrels, demand respense, el eetrie vehiGles, aAd other 
DecRs) to support dispatchahllit>,• aAd pre1,•lde grid servltes lnduding'-energ•,•, eapaci~ 
FellablliW and resilienee se,vlees as a i;ingle eontml point. PrEljeets will fecus 1:m researe/.i and 
de•.•eleiiment In 11.1:rntrol eoeraination al'!a OfJllmilatiofl of BTM ewstomer awned and eo leeated 
bel=i,1na a siRsle (master) meter: P\l, storage, ,rnd other om assets IA re&fJOAse te broadeF 
system wide eond!tiens, with kw,• Interest II'! wtill;ilng DER a&sets to fJFO•,•ide £Fitieal pewer dwriAg 
ewtages. Rrejeets mai' sensieer traditional "firm" DER i1<1terGonnectioA requireA1ents a$ well as 
emerglflg f.leiilble lntereenneGtiEIA BfJf}l'Gaehes {s..iell as these sought in Topic 1.1) ana 
lm'101;ati¥e eompensatlen meehanlsms. IA an effert to R'IIAimiu~ the 01,•eraU S'/SteFA eest for sglaF 
integra~ion arising fl:em Aew llanlwaro aeple•tmem:, suel~ as batteP,' storage, 1 applicants aro 
eAeouragea te eon sider hew solar afla load estimatlen, aavaAeeEI data an<il'/tics, and artiflelal 
lntelligeAee nan be utili~ed in the OfJera~iens ef their !"Feposeel systems. AH Applleants should 
that would operate at both steady and degraded states. Applicatlons must have an assessment 
of economic vlablllty of the &,<stl'!m ar eam11aAent ~A the appfieaUoA as part of tile pr~ 

Tuple 1,4 lnne•,•ath.•e Path'1.i-avs1 S•1stel'l'!S lntegi:atioa 
proposed system, activity or component in the respective part of the project. 
Applicant's solar situational awareness and analysis pro(ects may require working with critica I 
Infrastructure owners and operators and state, local. tribal and territories entitles to take 
proactive steps to manage risk and strengthen the security and resilience of the Natlon's critical 
Infrastructure, considering all hazards that could have a debilitating Impact on national security, 
econornlc stability, public health and safety, or any combination thereof. These projects shall 
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seek to contribute to one or more risk components: reduce vulnerablllties, minimize 
consequences, Identify and disrupt threats, and/or hasten response and recovery efforts 
related to critical Infrastructure to ensure public health and safety while Improving national 
security and eoonomic security. 

Topic 1,3 SolarTechnologyTransfer 
This topic will explore unique and innovative approaches ana-meae15--to accelerate the transfer 
of-syt,tems-lntegFatlaA ;rnd related ted-inelagies frem the laa lnte the real 'Nofld. Rather than 
fundiAg FeseaH:R aA lndi'Jid1,1al tc;rnhr\9lagy sah,1tis1=15 direetly, api;ilieaF;ts will Feseareh CfA'6I 
eeyelep l'lCW meti'lai;ls to ad•,•;mee researel:i fJertfeliossolar system soluttons that will Improve 
the resiliency of solar !<M"ld Felatad} technologies aRd e~<tm:ome ehallenges eR!leffiiE to tl:ie solar 
teehmilog,,• transfer s1rnee, ln&lmliAg lmewledge gaps aetweeR the roseareh,'iRElwstrial 
GOmmwiJlie$ ;n,4-GGMlfai~EGeSS te neeessacy FCSOUFEeS. AppliEJAtS Rll,ISt Elemonstfate-a 
i:ealistle j;lathwa•i' te tecti scale and sYstah:i the moelel alter the period ef 11erforrnaRea.the 
Energy Sector's capability to withstand all ha;ards; focusing on cyber and physical vectors. 
Potential areas of Interest Include, but are not limited to, projects or models ~that deploy 
alternative capital {e.g., leeal puhl1e pr!Yate partnerships, foundat-iens}, for technology R&D &I' 

transfer, strustwres to lncentlvize industry-researcher collaboratton, app."93ehcHIH&wef 
barriers sucl=I tl=lat AeW eRtraMs Gal'l •leverage existing facilities or capabilities, data and build 
eapaeit~• /e.g., aormaAt--m,»uifauurll'lg eapadty aMJRden..tlllzed laberatory Sjlace}, approaches 
and methods that serve to drive down the hardware.cost and aseelerate preeesses ar01,mel 
hardware ensure solutions, validation, certifications, resilience and eertitkmtian. 

TGpie a CoR6i!ntrating Sal:u :rhe,mal Pew1n Resear,k and Develop1Ment 
+he Coneentrallng liolar Thermal Pewer (CSP) researeh anel de•.•Blepment fR&Oj pregram 
sup perts early -stage researel:I to I F11j)ro•1e 11:le peffufman~i::e lhe "'est, aHd lmpt,ot,•e the 
lifetime and reliabilit~• 1if ~P matefials, eempsnents, 51ll3S','&tems, and iR~egrated eoAsepls. The 
teet:u:ikal foasihilltt; a Ad low east of integratiRg tl:iermal energ•f sterage (T~I with C&P--a-1~ 
a 4,ml1111e yal11e pfope&lt/on ameRg nmeweble energJ• resE111rces. CSP with thermal ena,:-1;1,• 

5terage can pre\•lde-electriclty en del!lilnd. Mast embodlR'leRts ef CSP uUll;rn traditional wrslne 
based heat eAgine, similaF \e a\•eF 9Q~( ef e11rreAt US eleclrieit•/ generation. This cambinatkln ef 
rood II'{ sealaale energy stara{lie with pre•1en tYrblne tec-i=lnolog•1 ,md an adaptable ca11aclW 
f.aetar (cfopemllRg all the sizing eftl:ie solar colleetar field aREI therl'flal eAergy storage) can 
braadl'f eriable ~ellailla feRewable electrl1iity proElwstion. 'fo a1,hle•,<e a significant, ll'n!i:ket 
driY@R, deple•fment eJ CSP iA the US, §HQ seeks prejeets with R&l> oajectl'Je& sllpJlOrtiRg the 
2930 S1mShet targtHs &f H/kW!:i fora bai.eload Qip ,:,Jarit !> 121-lo11rs oHlaSj an~ 
13eal1er CSP plant{::; 13 hours af TES). 

Current state ef tl:ie art CSP po•Ner JllaRts are !Jased on a central 'Pewer Tsu1er' desi~ 
~~ltrate salt>s as aath the prlmal'y !'teat traRsfur fl1;1ld (Hnf and a seAsl~le +€S 
material, at a h0t fl1;1id-tefflperat11re ef approi,ifflately !ili!i •c. Re1;eRt !>HG R&C ol:J,Je&ti>,•es a Ad 

QIJ&;t{r,(IG 1199/il:#k!G FQ4? [fl'lfl,1!SEW.fl),4@ee.dae;!l!!'!;. 
Preb,lems v,•,'th EliRE--fKEllsflga? limai/ mt; EER/ii f)ff;/mnqt;&@P6ft@/Jg.d&e,,!IW 
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funding OPf!ortunllies "1a\•e focu&ed-Grl-th~Hl~efff\31.tfaf151;lort s•,rstems capable 
of higher operating temperatures I> 700 "C) for integratloA '.'.'iU1 ad11aF1eeEI, high effislenof 
paw~es, refeFFed to as Generation 3 CSP.12 In aaflltieR to lowerll'lg selar flela eosts,­
ilcitegratian wltl:1 high eJfieiem?,', low cost-power G•,•elE!s Is a key rneehaAism to lo'.',•eF-#\~ 
eRerg11-generatlon !rem CSP, SliTO is eurrentl'f flevelofJIRg these GOflCefltS through the Genei;-G&P 
Systems Integration F1n1dlAg gpportunitv and GeA3 bab liwpport.H The twrrent Sla+O FV1& f'OA 
does Rat seek eeneepts re!lumfoAt to tepks prioritii!i!d in (.ena! GliP inltiati11es. This ElistcinEtieA 
is particularly lmp~or applicaliioAs proposing ta addr-ess the rei;el•,<er, 14:ff, or Tlil'i 
swbs•l~etns. Notabl•;, U1e Gen.l CSP lnitiati>Je daes Mt attempt to addr:ess lnAs>,•atlens il'I pov.<er 
~or solar eollectars, whiER-ilflHl~tiEular interest iR this fwRl!!ing appammlt-v-, 
Appl!satiaAs tllat prej185e iRRB\la~ien& IA U:iermal t,"BF!Sf,}8rt 5t•s,ems sf:leukl seek ta iR'l•RsHgate 
l1mo•.•atioR 01Jtslde of GeRa! CSP i;oneepts-i c,meept afi111lies to a dlffereAt tei:npeFa~Uf& regime; 
saRcept Sllf'lj:lOtts "1eat transfer FRedla alollslde t"10se ldm'lUfied as msst proml&h'lg iA lhe Gen~ 
CSP roadrna1a1; toneept requires a> li year researeh timefFi1flW before it •Na~ld reach matUFi-1¥ 
apprl!lpriate fo~ integratloR wilhlR a larger s~•steFA; or eeReept issupply to withstand wide spread and 
coordinated thr,.,ats compatible with surreRt CSP s•,'5teFR arshiteeture~ided Hiat a pathway to 
01e targeted, LCOI< eaR be !lemonstratea. 

"'-Mellas, Ma rli, et a I, QJ11Ce111RH/llfH,o!11r Pewer Gell~ DellWR5t~~SSGO u74Ei4. ~IRG 
(HatleROI ReRewahle ~Rerg·1 laboralery l~IREi.l, Geld~ · 
"'-https1,1,'e11erg'/,f/;O\','ee~,ls~~uiullriti-~~-unoomeAt geAeFBtle11 i ee11eentrollng-sela~ 
s<1<£!1'.!ms ge~:la::p 
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+he S CSP tapies described below selieit iRnovatioA rnngh~t} f.ram fot11sed fu1ulaFReRt~ 
ll','pet/:iesis testiAg (2.Topic 1j, ta sul.icystem spedm; R&D with /N')tGf'l{ile deW?JopRleAt ~.2, :i.a, 
a Ad 2.4), a11d ~e teiihAeleg-1• transfer {'l.!i), Applica11ts te tepics 2.2, 2.:i! and 2.4, Jee1;1sed 011 
oompo11e11t de•~epment mf,ISt aim i& adtlress the fralle>1.•ing wi~IR their prepasad SGope: 

• Reseafsh feadiAg to the ele•,•elo!lrAeRt of inno•.rat-il.<e and ,=e1.'olutie1iary fu~we geneFatle1-1 
CSP teetrnologles that will h.J•,re higher effldensy, lawer IRStalled ce$t, lewer opera~iRg 
69St a Rd/or impre•:eEI \'allele relat1¥e to e111sti11g semrAereial CSP tm,hMlegieS; 

• Reslllts-inElicatlRg the pra11ased iR11oYatiOR saA Fneet or eKseea tiff! goal5 set fortl:i Iii',' 
~ 

• Prod~mi anEI test 3-flFotot>,•pe that pro•J\ls the •,•labllity of the teclmalog'f for fut1;1re 
~Of\ inlo a CSP plant; aAd 

• Include E-lear svstem rele•Jaf\Hl&}e&tives al'ld li'artnershiliJs as 1mrt ef a creallsile patlw,'a'( 
te e•i<eRtual cernmerelal !lel'elo!lfflel'lt:..aRfl depJOyRlent. 
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~at,,,f,,/1 chartshow,«_.,..,ih/e pal,~ !a a,:h/ey;ng-sR @~~h,;/,J/,ed 
fo•,efi,od i;..t •flktl,s'c{ty (LCOf/ e{Sf/liWIJ fe •a a>nfflfltrot/,/ftse/erp;x­
pleRH~te5-{Bf!f'=B6hm..,__,,ff'lem}, 

The Ghallenges lm1ob1ed ii¼ 
ad1le>.1ifl.g the Sungho~ 
targets for CSP.1 and Topic 

1,l 
Applicant's solar technology 
transfer proiects may 
require mhafdlseiplinary 
i;eli¾tfon5 thrm1gh&ut a wide 
variety of flelas in seieAce 
a1-1a technology. The 
eff113hasis is □n technological 
.advaFIH!s deri\•ed from 
fiffiaaR'lental 1mderstanding, 
rat!:ierH1an EdiseniaH tr+.!1--­
and efl'Gr approashes. 
+here is RO single-4;SJ2 
challenge' but rather a 

&eries of challenges ef heat transfor, tlwid me~haAies, thermodvnam~ptisal ph','sies, 
materials science, extreme automatloA In the selar fletd, Eorr~A mitlgatlot1, a~a 
manufact1.1rlng1 Hiermo ffiecha11i€al englneerlFlg desig:t1, low cost sensers a1'!el eentrsl, ,rnd 
r,ireellcti~•e OjcleraUeAs aAcl FAaiAtenam:e, aFAong et!:iers, In of€ler to clarify the targets, a self 
wnsistent set ef paint sohrtlons for ead1 subs•,'Stem's effiElenG',', ea5t, and litetime »a','<1 beeR 
g!merateel. These are preseAtea in figure 2, witi:l the economic lmfJact b'f area displayed iR 
!=igure 3. +i:lese geals eimrn131ify only one of ma A'/ po55ible comblriatioAs of tce!meconomic 
metrics that could be employed ta build a 51/WJhe ~flt-

Q11e51iGnseh0Ht 111!s FQA? fma/1 ffiO,fOA@ee,doe.q,m 
,"wb,'<!111& 11t#I! EER/i fil(,;hM{f(!? €mall EERF ffll{ ~~ 
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45% 47% 49% 51% 

Nel Power Cycle Errtclencv 

'B.isel<md power plant is delinc<l 11, a CSP plnnl with grn,1ler tlion 12 homs of ~tor age 

Fig<,"' f: ,., •• ~.raw ea,~ """'" ORGOFII~ , .. i.i,.,, .,,., .. •-P•llblo .. m, II>• 20ao Sa11!;1,qt lia,iek,:ld l<IFBOI .r S~l,Wh, 
lh• Qasell•• 2030 •••Ra,lo •'"s lh "'el-Flos-1!1 flE•'" J as l•p•ls, A ~roader ••l>lllaR sp•~lar llold to.t., power ..,..te 
effime""V ,oal<I be reali.,,d hV ~~pa11dl,,ttl.m\-llfellme 1-•,•oaro, •••~ .. ef<>\i9-ll-&All-<>pe,..ti91nt!l~ 
•••IS lo $.~Q,lk\l/ •1F,-{il reo11<i~~ power ~l••k uot 111 ~;ioo/111.•.'. ~ol,-lim,.,m 1111, l[g<fee re1>1""0R!• a <l~sl~ oha.'1flD fffim tile 
1,a.,,11..,..._,1 •.• •.ggFO$"W•• a,hi""••m~IR& Ille ba<ellRe lorgel5 a,a highl'f"lm~h 

J.t.ls..lffiport,rnt to reCO!lffl2e the hroad sol1.1tioA space of cost and perferma11ce 
objeetiyesworklng with critical infrastructure owners and operators and state, local, tribal and 
territories entities to take proactive steps to manage risk and strengthen the security and 
resilience of the Nation's critical infrastructure, considering all hazards that fs compatlble with 
the Sunshet tafgets, blkei't' solutians will.,,apt as speciflc IA111wiltioA oQ;YfS !n tile manv 
techl'llcal fields tauc-hing CSP. In the teplcs-belaw, specific subsystem targets am eften 
described ta focus 013,jertl>Jes aml slmpllf•I' discussion, -How1;wer, flgYFe <f shows he•.•.-sy~ 
impro,.,eR1 eAts to-eertaif!-aspeets ma twriothetltal C!iP plant could fi!laM.t:J:le req1.1irernents OR 
otlaier areas. While these tradeofk; taR {ai:id sho1,ddj l;ie ldsed to heUer cleGErihe tf;ie ',"3iue efa 
~f(:lf:loseEI iRReYatlon, applicants sh~t i1woke undeflReEI improvemeRts in areas 01,1tslde of 
their flFeposed R&P a51ustlflcation fer rela1dng-tecl!Rlcal me,rlcs, /1,ltematel•,•, l=/glff'e-4 
dem&R5trates how iRR!ilYations golRg be;'eRd the !.ldRShot metrics hQVe an inereaseEI ·,•alue 
~tlaR. '>llth U1is li,i miRd, centepts tl:!at saR aehh,•1e cast, offieieR&yhave a debilitating 
Impact on national security, economic stability, public health and safety, or other relevaRt 
mettles sigAlfic;1Rtly beyend those EH,1tl!Mfl'. in Flgldre 2 ~a·A;! adaltiaAal val;1e te SHO. 

Qlle5t,1...,9 olla,11 Ill/& ro • ? Jimai,' Sh'ffi.l'IM@ee. dwt.@'J. 
PF611/etJ~111JI ff.RE f!iRE Elfflhgnge&1111p111Ft@hq,dee,mw 
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ltl~a~rateries {tit-t1;1:l/eAergy.~ps/doe,nat11;rna! lallGrateriesl pretJlde 
ooi(lue capaeilities, swell as the National aolat nieFmal Test faell!fy fNSTTf)'IA and develepment 
ef the System AdYlseP,- Model (SAM).,11;-A5-af!proprlata ana neeaed, applil::ants ma'f design a 
&late men~ ef jilrejest-E1ajeetl11es !r>OPO) toot takes a(.!•-.antage of ~mlqtm DD a Faeillties and 
~es. In swd1 Gases, j1is~lf~OPO$ an;/ clear b1u.lgets mu&t he devel91Jed IA eenwltation 
wittl ti:le releYant National baberater\', ana the Aflpli~tioAs FRlofSUAell,11:le a letter of 
sommltmeAt ff'.em the smrnef-lled ~lational babe rater)', eeAfiFFAlRg too praposee ll1;1dijet, seape, 
ana a11ailalllllt~• of the faeilitles andJor lab orator',' pemrnnel to eoF!'lplete the preposed work 
wltl=lin tl=le pfgposeil projeGt s6f:led1.1lo, ~Joto tt!at ee~oratien wltl:l er tl:le Ysa of faGilKies at a 
~tlomil Lalaornt@rv is net a reaufr=efflent for ,11.ppfo,atiafl ~a this ~o,o,; AeplieatiDAs • .,,,111 !:le 
eYaluatee on ttieiF-ewR merit as aer Urn eriairia set fatth in tl:lls ffiA, 

PrlAdpal ln•!e&tlgat,m,-fPl}-and their team Nneed b•f sno are-eMf)eeted to produee l:ligf:I irfipaet 
auteomes wit!, a \'lew-towards ceFflmerdali;,,atiefH!l'la-wiee eissamlnatieA inelYdiflg p1,1rsult ef 
pa.teAts, lieeA&lng er other intelled11al prepert,• preteetlen □ fie publketlon ef the res11lts of 
tkeir flameed researnh IA f:l!gh...,.,isibilit'I, l:i!Bh lm11a6t faetor, peer i:evicw,•edje~ 
eutc0mes res1iltiAg-tfeffi--tl'le-fumied researek ,_,..m he r~uired to ineluee al! aelmowledeement 
that tt-le work was sup1901tea s'{ the U.S. DepartmeRt af 1>nerw1, Solar l>AeFgy Technelegles 
Office, under tl'le spesitle awai:EI A!:!mbeF. 

+he speeifie OiP Te pie Areas of iflterest are det.illed below. 

+opi1. 11:.1 SR1all l11F1111o1atlt,.ie Pi:aje1,'6 in S9lai: (SIPSl1 c,P 
+his teple aFea will hlfla small, fe6usea preje£ts i1westlgatlng-the applleability ef emei,g!Rg 
thermal or optical manlp11lathn1 preeai;ses, an,;! relateli material &\•stems, to the CSP. 
applisatieR. lhe limiwtieRs le maRiplllatin,g heat and light {both in tefms Gf feasibility and Gest} 
are eei:e eoAstraints kl CSP pl,mt design. lnlle11ations lar contralllAg eAerg•,' IR these forms may 
create an e!')portllnlty for no~•el selar thermal i;onee11ts aAd enable AE!W typ!!6 of CSP ~~'5t@ffl6-. 

Sl,la-, com:epts, if suc£QssMly-pFGVon, shollla ~upporH!raFAatiG-pmgress towards tl:le CSP :warn 
18"/eli~ea east of eleEff,icil?y (LGDE) goal ef !it/k-Wh t=ar baseleael gt 10(/M~h fer 19eakl11g pa•Ner 
generatioo,-..Awlleatlaris te this topic should propese projee{:c tlwtanl(combinatlon thereof, These 

p(olects shall seek to j;Fll'le er dlspreve a eentral h•1potl=lo~is that would lilsr11pti';eh• alter-tl½e 
~R af CSP plaRts iA swcll a wa•,• a&to eriable ti:ie ~argeteil essts. ApplieaRts FRust 
demoristfate Jfl URaerstm~dlAg ef the major issues impedl11g the 19repesed technieal appreaetli 
and eloarl•• 1.1,JAtifl• dt(l partiewla~ ear~lor(sl tl:lat will b~ the taPget of the reseaf£A eUeft. ,A,lerig 
wlth-tepiG~ of IRtZes~ motl~~ve-Seckof~d seeue,i, exa~les at rese.ireh areas 
which eould support emerging teel:1Aelegies fur the C!iP ap131ieatloA im:fude I.nit are nat limlteel 
ta¼ 

.. ~~11,ifihAA'JBl!ag~ 

* tiues;,Ysafll,RFel.gm•/ 

Que,!iall& sb1111t !Iii& FQA? ffflail 5ffQ,f91\@ee.dae.q,w, 
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• Metamaterlals, wa•1eg1,1ide&,~RdeM matchiRg 011~lcs ➔ N@J c;ollei.ter trackiAg fililFi1dlgm 
-----A~ie&, self adapti\•e eptia&-➔ Red1,1clrig seurces ef eelleetor optiool disteraen 
• 141gh thermal eooductivit•f slfootwral materials ➔ Ne.,.el tl=iwmat em;h1mge er tfil!lspeFt 
~ 

----No\•el swFfa'"8 plasmo11 control➔ ~le•,•,• effiel1mcies OFld physical embodimenb of se/ar 
~ 

• Pl:!aRoAlc crystals, tt:iermal rectlficatloR ➔ llas;l,..c thermal traAspert er cemrel-of-+e,S 
• Migl:! temflerature t!lin flk:R iRsulaters with eiwirirnmeRtal eem11atlbilit'{ ➔ Lower peak 

temperat1,1re on f]if)iAg allovs a1uk0Dtribute to ane or more risk components SUf;lflOtting-the 
1-1:rf. 

+W5--t9j;li-rea wm 1.1se a~ abbrc•,.iated applieat:ieA proceg, ·111 an effort to limitU1e reseurces 
FOEJUl~ed by applkants ta apply fer U1e limall ;)f)G lnflo'-'atlve-Projeds IA liolar {SIPS) (Jrem Topie 
2.1 a REI 3,1) a simplifled afJplkation preeess in EleseFieeEI IA se~ion W.D at= this documeRt. 
follewiAg submissl-sR of aR L-01, tfiere is aR c»1pedlted eoReept paper phase ier I.IP$ prejera. 
S#IS prajeets de Aat need to submit a ea Ace pt paper sy--the deadliRe listed oR the ea\!er paper; 
Tupi, ArQQs :1.,½ and il,1 !ilPSi i!PPliaatillA' mwst IRstead resllliFRit \heiF l.e\~r ef fmi@At ag:alR a, 
the 68RGept paper aRd also l1=1tl11!fe a swmlJlalV slhfo b>,• \ha soR&§l!t papef dea~liRe to l!ypass 
an-administrative softwarl! restriaioA-of fil!RI! ixGhaRge. full SIPS applh;atlons sl:!o~ 
swbmltted ay tlcie fllll applleatloR deadllRe, and all lilPS f1c1II appl!Gatkrns should eomplete their 
euerAissioRs us!Rg Oie fermat pfo'Jieed iR i;eethaR IV,P, Failure to eemplete tlo!llse re!juired 
proeess steps will reslllt IR a11 inaemw ~o s1.1hmit a lilPli appliGation for re>.•ie>,11, 

Te pis 2.a Ad>,•aAGed CSP Gallestoi:, 
+his tepie will fund rllseareh mid de11ele13il'leFlt ef IRRewtlel'ls if! RD','el CSP eolled:ors, wlo!ich 
difeet-salar fl1a1it to aR allsorber {receii.•e,), where it is eoR•.'erted to heat., as 'Nell as techRo!egiel; 
assoelated with eolleetor IMtallatieR aAd opera tie A, Tl:!e salar so!Jeetor field Is eRe afthe single 
large5t i;ompo11ents of the GG&t af eoR1tlFll£th:ig a Clil'! plant (appro1dmateh• 25% ef t11e dii=-ect 
eepltal eests). =Fhe eempoRent FRUst el'ficie!ltl•/ eoReeAtrate Ugltt wl:!ile rninlmii!iRg fabrieatian, 
l11stallatien, a11d epeFatlng sests. GelleGters that are able te east eR"ecti\!ely aehie•1e high 
cencentratieR Fati0s-sa11 direct!~• lmprtwe the ef#ielenG)I of the feool\'ef, This effeet heeemes 
particlllarly lrnpaet~ul at Mgl=l rneel•,•er temJleFatures. WI~!:! these faders in mine, R&O eoni;epts 
swppertlng a sigRlfitaAt eleernase 111 CSP LGOli and satisfying the bclew--figure ef merit (FOM} b't 
aeeouRtlRg fur Gest 13er reUedi'le s11,:f,;tce aree (iR $/m2}, effiem1l.l'/ times 100 {~f), aRd 
eoRcent~atlen ratio (CR) are af primary lmE!H!St, 

~ 
POM 8ft ➔ CR/SO < O.fi5 

a,..e,IIM5 91,1111t t/Ji5 FOA? EmallliE[Q,tOA@ee,!ffle.q11V; 
P:,:,b!ams wllll liiliRF o11,.~a~geU;meJI li€/lli /fW f11~i!Szee51Jpp9ff{@he;d!Y'r'Wf 
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for ei1ample,a--helhlstat with a co~Q/ma~nnualized optisal efficic-nc',', aAd abiUty 
t8'a€.tile>.'e a soAeeAtFatlon ratie,..gh¼()OO s1,1ns, we1c1ld satisfy the f.'.-OM: 0.631-.; 0.65. Mardware of 
IAterest sho1c1ld be-eperable for io •tears or leta11e a viable replaeemeAt strateg'{. Gast fflYSt 
aeee11Rt for all eonlfl'lbwtlons to ,1Rstalled EO!it, ER'llFE>f!ffiental Impacts oFJ tile eolleslor;, 
~afl',' operable wind SJ'leeds and s1H\<i1Jable wind speeds, d1011ld be eensidered. 

Beyend Ele•,•eleJ'lrnent of the eere eellecler hardware1 applieaUons which aEIElress eolleetor 
assembly and installation In support of the abo•,•e figure ef rnerlt wlff al!:o he ronsldered, A 
ceRnei;tio n should be drawn between metriss tl1at tan be irwestlg;ited IA the project {such as 
time an!! motion st~dies) and tlieir impaet OR the figure of merit. 

Finally, -iipplleallons wtilsh !Jrel')ose teehl'llllogies addressing the operat!gn and/or rnamtenaR£e 
of CSP celleet8F5 are alse so1c1ght. S1;1ch apl')lications m;;iy ;;iddress O!Jtical lesses not generall•1• 

dictated Ii•,' th.e 8!Jtleal letardwate (alrnlng teshnalog't', control s•1•stems, performance 
degra!latlon, i:ellecti;,r dew.-i tlffle, wlRd mltigatlo11, eh:) as well as 013eratl011al eost of the 
GG!leGter fleld. AJ'lplleants rna'{ describe tl'le effect ef the preiiosed t8€l1Rol0gy on a•Joided 
celleetor eapltal cest, anAual ellkienc•t ln,proYen,ent, or other \'ilrial:lle5 relatable ta the LCOIS 
of a CSP pla-n-t. 

for forther infarmatlon en cl=iallCAges and ei,il')ert!mitles relating te To pis 2,2, Ad•Janeed a;p 
Celleaors, 1.'lslt hH!ls:l/energy.g1w/eerefselar/do1Nnleads/teehnical l:lai;kgroumJ 2018 sete 
fuFJeing oaport,n:iit¥ annmmeernent. 

Topic :ul ,il,t,l,.,anead Power 0t'cles t:er GSP 
This topic will f1,md inRovatinnS-ln power C'{eles i;arnpatihle with cost eorn13etltl>.•e CSP. The 
J:IBWer C\IGle swbs;•steffi Gon•,•erts eollei;ted thermal ,mer!;')' frs-RI the CSP reselver aREl,¼r­
tl:1ermal eneriw stora!}e into elec-tfi~ef-t:Rls.ta~licatiol'ls ele'IE'lef)iRg ad•;anceEl 
power 011oles are seug~proprlate l')OWer f.';E:les ml.let he able to co,wert thermal muirgy te 
eleetFkity at aR e~flsienc1• greater tl=ian SQ%, must ha\•e a eal')ital cost ef less than $990/kW 
{it:l&kldiRg-heat e11sl=ia11ge iAte tffe pewer c•1cle), must Im ss-mpaWille with Elry ceeli,ig, and 
&1;1pport ,ig '/ears ef CSP operatien. While this toph; I& 913en to a \<arlet't' of high effiGleno,•, low 
cest tleter™al te eleetric power sysles, the supereritical CO~{sGG,1} e•rde is s,f (9ilft1eular iflt!!fest, 
EflUi, with tl:ie OUli;es of N1c1€1ear ERerg•y and ~assil lenerg•1•, l=!a>Je eollahefativel•; focuseEI oA tl-'le 
de11elopment ef the sCO. Bra'/toR c•1eleY'.Sl=iared reseaFSh gaals Ii.we aceek!F<1ted the 
de'Jelo13rnent of erltieal cornpmients an El bfoadened the fGYAElatlonal knowledge relateEl ta this 
c'fale. Applicants praposln!} furtl:ier R&D of the sCOJa<:yele must be familiar '.'.•Ith state of the art 
se\1elopments fo5te:ed .l;iy tllis initiati ... e as well as ~ternal entitles. 

Que5!16~s abeul f.'i/5 /:fM? Ema,'.' eEW.1'9.4@ee.rl~ 
~~I ftf.RE EERE EKE11e11 qe&!s11M'@hq,,lei¥f9\' 
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S-MperGriti~al CO;. Po'Ner 011Gles 
The supereritic-al-00~~;.j cycle is a viable candidate to satisfy the co~ and efficieAC't' 
requirements stated abo11e. It is ad~•antageous far Its high senversien effkie1w1•, dry cooling 
sompatibility, small size (lAiluenGing wnstrlcletion amJ O&M casts), ar1d effieieAt Integration 
with CSP heat transfer 1:AeElia. ApplicatioRs ef interest far this s1,11lteplc foll l11te 4 categories: 

1. Compol'!ent lnno,.,atlons supportiflg sea~ e~•de vark1ti0Rs URiquel11, adYanrag~ 
013eratioR of a complete CSP plant 

2. Component iAno•;atlons wr the sco~Rei;ompressian Closea Brayton C'fde 
3. Materials and Manufactllring lnno·,•ations supporti11g the o/ele's use 'Nith CSP 

a. !::mphasls is placed aR inRovat~f,p&fting the prii:i:iary heater \Vf.\lch eouples 
the power c►/cle to a specific CSP HTF ar Ties 9,•stem.lnno\lBtlens releV,;nt to 
Giflef-69mponents tf.\rauglmut the~ycle are encowrageg 

4, Cycle Ot3eratlons ana Maintenance ToEhnolell')' lnnovatien!; 

Ne•.<el Pewer Cysles lmpaGting i;;sp Market 'Jlallilitv 
/>.ltemaHve t!-1ermal to electrk cenversiol'l processes may offer lFRproved performance, be FA Ore 
amen.ible to CSP, or allow a CSP s11•steffi to operate iR some sYperier embodiment, Research 
iRto such alternative cycles whleh enable a transformative stefl lR CSP ma'/ be pr□ 1:1osed as 13art 
of this tofllG. Proposals must indicate a power o1>tle effieie11ci,• target, cost target, and the 
constraints plaeed on otf!Bf,(SP subs~•stei:ns. All proposed C'..P canfiguratians m1;1st be 
amenahle ta integration with therffial energy stoicage, 

fer further infun'Aation OR ehalle11ges and opportunities relating te +opic 2.3, ,•,dvaneed Power 
Cycles for CSP, visit hUps://energ.,.,go\•/eNe,4;o/ar/downloads/teehnlcal tm;kground 201g seto 
funding opt3ortuniW OAROYl'ltement. 

Topie 2,4 /1,d•Jafleod CSP Thermal lran5part S\,'5tem a1ul C0mpo1umts 
+hi5 tcipie wlU fYAd IRnevations ifl the CSP reeel•1er s11bsystem and thermal energ'I storage 
subsystem. /\II CaP wmponents between the collector field and the paweF-Eyde ean be 
Eo!letti•.rely labeled the thermal transport system, This begins wherl'.! the lneido~h~ 
een-veft,e4.to thermal energy, and ends immediately before the tl'lermal energy Is er.ch;mgea 
into the power ci1•cle, Components In this sectloR iRclUde the receiver panel, heat transfef 
media /J.ITM), NTM 13lpi11g, WTM struEture (e.g. tower), H+M FAO¥effient (puFAp, eirculator, 
elovator, ete.h thermal energy storage (TtS) ffiOdia, TES GentainmeAt aAd heat exchange, heat 
traclt1g, system sensers, and eetttrols, To be compatible with the C!>P LCO€ target ef S-;/lcJNh, 
tl'lese i;ystems must ml!esti•,ie!y l;"OH Joss th,lR $fi15/kWh while 51lpportlng a 50% efficient 
powet cycle, a 90% efficient receiver panel, 14 ho1;1rs of TES with 99% energetic effic~a 
95% Clfergetic efflcloncy, ;rnd tata! parasitic lasses no more than 6% of the t1:.1rbine gross power. 
;J:J,1ese targets must be met by a rel,lab!e system a ale to epl)rate fer 30 yeaf5 at the temperatYfe 
6onditicrns requlrnel ey the targeted 1:1ower cycle. 

Q.!Jestfons aha11t Wm FfJA? fmai,I SHfl.FOA@ee.lfae,qov, 
Prohlems •;,~~h f'fRf flu:ham1e? Fimail lie/it lil;Rf &t/!anq~ 
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Researeh and de•,•elOl)ment applicatiem; are sought for lndlvid1,1al 60FAponei\ts or 6ellections ef 
68ffif!OAent& rnFApatlble with ~he abe~ east and effieienc;y iaaradlgn:i. Researai prej@ets cal'! 
~e s1:1b Gommereial seale 'lersions ~f the eampenent ta test eperational oompatibllltv, 
Pf8leet5 she1;11d iAekide detailed east ffls4ellil'lg ~r tJ:1e ee9nomic wablllt>,' of tl:ie cen:iJmAenf-at 
s~le. fareete!I powr,ir 6'(6les mwst ae identified (whiGk datern:iine-U1e tefl!t)erat1;1re of the 
tl<iefmal tfal'ISl'lOFt S'/Sternj. If a targeteE{ poweF e't'ele !:las an effiGiency aelo•u 59%, adE!itional 
sa\'iRgs Of perfol'maA~·h'flfll'e~eFe m1;1st; offset tho flerf'ormaAOo loss iRthe 
pB•Ner G','llle, 

As deserlbeE! in t!c,e iAtreaueti~ople 2, eonccpts rea1mdant with the Gena C!iP iA~iatr,•e are 
ff0l? of intarnstl+~p9ffUfl!t!es ta aci=tie>,•e sost eampetiti>Je C§P are se1;1ght a',' e¼lplarlng 
AO,•,• teffiJrnrat1;1re flaradigms, ne·N basic researeh sol11tleAs: se•.•eral steps (fem eomponeAt 
lmegl:ati~~ons s11pparting S','Steffi arehlteet11res !lnlq ue from the desi;ribed Ge!=ia 
system a11d flath\l,<a•,<s. 

l'or furthar lnformall,m on ehalleAges and opportYnities relatitig to To13le 2'.4, /l,el1~aAeed CSP 
Tilemial +ran sport S't'stem a Rd CornpOAeAts, visit 
bllfls·//energy.eE1v/eere/solarA'j1wmloe1ds/teelu'1feal sackg~rmd 2Q18 seta hindimt: 
®fl@RIJBity an1101,1neell'leRt 

+aple a.a lnnG¼lU"te P.at!:111.•aV&; Cett,enu.aliRg S9lar Pewer 
This topl,:; will ruiplere iFma'.'ati•,•e appf8i3ches aml rnedels to aceelefate the lraASfer oi CSP aiw 
related teehAelogles froffl the-lae inl&-the real-world, Rather tllaR fln;ding research OR 

iftdivimial techne/og\<oolutiens dlt=eetP{,..ipplkial'!~ v.•ill f05ea.•eh and ea1•elep RBW met_hOGH9 
aai.•aRee researel=. portfelies of solar (a Ad relates) teei:IAelegies a11d oYefeeme ci:lallenges 
eAden:ile to the salar teehnelegy transfor space, lm;l1;1dlAg knowledge gaps between tho 
researcllfiRd1;1stfial camm11Alties aAd GORstralRts oR aeoo5& 1:8 ooee.ssa,:y reso1.1roos. Appfleants 
ffltlst deffloAstrate a realistie pathwa•,' to test, scale ana swstaiR tl:ie model after tl:ie- period of 
perfermaRee. PeteAtial areas ef iRterest IAdudei but ar.e Rat llmi~ed to, ma!lels to deploy 
ifft.ernatl.,.e saj'iilal !e,g., loeal Jmblie pri\late paHReFshlps, fo1,111eatleAs} :t:er teehnelogy R&~ or 
tfilnsfer, StHldYres ta iAceRtMze iRdYstry researi:her callabaratieA, aflflFOaGhes ta le•,•,•er 
barriers s1o1ch tl!at Rew el'!trants can le1,•{lrage ~istiAg faeilitles, da~a m:id blii-lEI sapaeili'J {e.g., 
dam:iaritc manuJac!ur1ng &:1pa~Ft.inele.'l)iili2ed laboratmy spaEe), aAII methads to drl,..e 
~Giera to proGesses around l:iafeWare '.'alidatieR and ""1111fieatlofl, 

.. -Meti~afl~ et al. "1R,et1!1Bt.'t1!J S$/tl;.Oawe;, roe11a !)em1m•tf8#6H-lltHldm"1', Na. ~IREI./TP ~ lo7164. PII\Eb 
{AAHk,~wabl<t ERe,,gi•lal,9~a!ar,' jNR!il), GBlde11, GQ fbl~i~eatl Slates», 2017. 

Questie11, Bheut lhi~l,He10 .. ~~@ee.doe.q~ 
Pf9l11eim-wi#I EiiM ;NC.~RRge? Fma/~ /iJiR/i 6xchBRqeSup1101t@hq.il'ee;,w•,1 

/Rl>lude ,£01'. /IQ/lie r:mf1111,11td1e~IR sul,jeel I/Re. 
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rut1ne il'AJi!rovemm,ts iR U1e 
0fl'ieienc,,1, Gest, reliability; 
al'!d lifetiFRe ef PV 
teffin0le1Jie5 lolewe \he 
patential to sul.stantially,; 
reduce Yle-oost or solaF 
pGWer and eel'ltr1bute ta 
gFeater energy affuraaeilit•f, 
f~g1a1re a illwstrates OAe 
~e paU-, far reeli~inc a 
fae~ot eftwo i·~R-ffl-the 
le>;eliam:I East of eleetrleity 
{bCOioj fer utillt\• seale Pl/ 
wP-IJl,3 Tile ,.,alwes 51=!1w1R iR 

Figure a afe for a Y.S. 
IGESti1;1n witti avera1:e selaF 
l'e5ow~ses and witRout 
iRseRUves. PV s>,•stems 
loeated elsswhei:e-+R-#le-48 
GOAtiguolJ5 state, h.1ve 
8l'!Rual solar e1Ef10sure that 
eaR be as much as 30% l=l!gl:leF 
9F .!JD~ Je•,.,.er t/:iaR the 
Aatiof\al a•.•ernge, with a 
€6FFeSJlORdlng 'lariatioR JR 
~e-t:ost o# solar eleelrieily for 
tflese locations, 

+he pat!:! H>F achie•,·ing g ¢ per 
kWMar YPV Jlh:1strated ill 
Figure €i as:st'm@s a P>J 
rneaule effiaeflcy af 2li% and 
a ffiodule pri£e of ;!!i~ per 

,..,.;,-.,i-,,.~rE- s.nl!-1-tll\ 
-s.~1.inf'i/t'\.'.'•1~v lDJG 

u.:Ry-Gool 

.<l/l,H..➔...l¼!e/ffllkh11fHiwwlfl!t-6"" p• .. l&/e p<>~ewng--lllHHl5ffliSidlm 
u;rir •:i,,'4v."1f,,nw•~dlf'llflS i. .'ke u. ... 

so.15 

$0JO 

I $0.i5 

i S0.20 

Ii. $0.lS 
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ll ,;0.10 
.: 

SOY/, 
O.m/y1 
d,stadaU0<1 

lOYr. 
o.~'A{yr 
dogr,do\km 

lOy1, 

~ I'll/yr 
d~i@tlBUotr 

···~-------······~·--~·-·-- --· ' -
20% 15,r, 301(, JS$ ~Ola 
TC-lal-A1,q.,1 Modi.fib: :Efflcteni:.v 

1'1fftu•"' i,v...,a,Re.'egf,,,.•h,""l"w.-~.1i;t;tw1, ,,, .. 1u, ,,,..u,,,. ,.,i,h "'"'"'«• 
&S~ifflly i!hMl.'B!illg lhe IHIJ& 9/f• belweeff--ll>l>dllk-p,...., 
ef/Mi~~/li,,floll5o/Rl•l<;<e< lhl>t IE'™1 

;J(/-k.Wh, 111• ""'''Ii• det !<l•ml/llJ• Me EO/ll~w•lioR .. : m~<Me pri"> .,,,1 •/lklflMJ 
fl«'4l6 !i-#eFl911re-. 

~!rt otller .sombinatisni.: et mod1Jle east a11d perfermanee saR delir,1er tl:10 same bGOI,. 
Fig1.1re e 1111.lstrates •1arloU& eombiRatiens of,mo,;iule effieienet, madwle pFiee, aRd svstem 

~Rgl-1£-tFaEklng, U1' ,:apaclly faelar (AG), 7% 11amlw,l-welgl>teEI aver~111a1a~J>llal, 2.:Sfol amwal 
IAllati~alieR/malA!,.,,ane~ fO&M) sl ~4,lkWd< yr esealaUr,g 2'1' !asMr lhan l!l!latisn, § yr-dep~lkm,-i+% 
elt'.ei;tl,•e tax. rate. Ne IR~es\meRt laK ~,eail e~eel\li,;es bevefld Modi!ioa-Aooelefalcd GGs! RecoVOfY 
System (MACRS/ .~~ 

Que5r&IR5 i,f1e11t Ill,!£ F-OAJ~alliff(J.f{M@ee,ffi>e;qev. 
Pt-61Jkms with ~ fi<d!liHl!le.? liffl.tJI ~ fffiE E;.-.h@g~aff@hg,olee.«av 

./mflude-FOA-Rsm~beF-iR sll/Jje,;t //,re. 
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lifutime-that-al~nt bCOf: of 3<: per kV.'h ldnder staAclam UPI/ pr-ajoct sonelitlons,+a-TI!a 
rnoaule price needs to lie l:iigh anoldgl't to swppott a sustalnahle moelule supply main, '/et low 
enaugl't to hell') clri•Je grewth in marl1et EleFRamll 

The photo,.,oltalcs (P')) reseafCA an!l de•.•elapment {R&D) program s1ipports earl~< stage r~ 
to increase perform,mce, reel11ce materials and 1>1reeessing easts, and Improve i:eliabillti,< ef PV 
eells, mock!les, anfl S'fstems. The ar,<erage le>relized cost Eif electrleit't' (LCOE) generatE!a ffeffi 
utility seale PV S'{Stems h.is recently ff!~l¾RSl:iet 2020 cost tar=get of $0.06/k'#h, howeYQf 
a4i:litional 0arly stage Pl) R&D Is ReGessary te reaeh n!i!>.1,•l•1 an11001u:ed S:1,m!ihot 2-0.)Q targets fer 
1.1tillt't', cemmereial, and residential S','Stems. 9wrable anel RigR effiGiE!l'IG't,.eells anel medules 
manwfaetured at lower easts will dri,..e tl=ie Lem: ef wtllity scale 121/ systems teward $Q.Q31tk1A<h. 
&wch east redl.letloRs ean enallle Elis1>1atellable, Pl/ generated electricity a Rd lnerease gf!EI 
resilienc•,• where the cost sa•ilngs ean be applieel to 1merg•1 sterage de•.'lc:es, demand side 
management, grid operation, al'lel as¥aneeel power elaetronies ta p1'9¥1lle afferaa~le, rnslllent, 
i;ecwrei aRe reliable eleetrleil-'; fer U.S. eensurners. 

~lt:aic rnod1;1le Jltiees h<WE! aFeJlpeel dramaticall•1•sinee 2919, due in ~rtte inereaslng 
eeoRemles of scale worldwide and tl:ie cornmerclall..!allen ef inne>Jati>.•e PV sell am! rnomile 
teelmelogles. Wower,<er, t1'lese aeereases IA rno6'1de prlee mwe RaFFOWed epe,<aliRg ffWFgins-tel' 
madule manwfactllfl:F5 a Rd hlghllght tRe iR1pOrtilAGe Qf earli,• stage research efferts te 
transform scalable lllaf!ldfai;WriRg processes across the PV sl.lppl',<'-61\aifh-

Ma11imii!iRg performance aRd eAergy 1•ield, increasing rellablllW, and decreasl11g tl:lia GOSt af Pl/ 
teclmalogies reqllires IFAJlravei:qents a crass all aal'f!poReRt& af a PV s•,rstem, as skawn by the 
patential raadR!ap ta Ike ;m:rn cost target!: In Flg11re a. Toehnieal ehalleRgos spa A from 
IRcreasing modwle effieieneyvulnerabilitles, minimize consegyences, identify and disrupt 
threats, and/or hasten response and recovery efforts related to crltical infrastructure to ensure 
public health and safety while reel~cing east per watt, redYGlng fielded ElegradaliaR rales, aRd 
enhaRelng s•,•stem desigR ta Imp rave enef/W yield anEI s•1•stem aperatlens. Researek a Rd 
ekweleJJ11ient is erltieal ta ensWFQ tllat perfurmance gains reall;ie6' iR the laborataF)' lFaosklte 
I Rte gre.iter eRergy gutput in the field when maaYles are subjeeted te environments B@'fORd 
~eterrniRing the standard test cand!tlans [£TC) Mmepl~elew 
,lei;cribe In rnere detail tRe mast impartant researeh and de•.<elepment opp8Ft11nities rele\•an~ 
to the different aspects af affordable and reliable PV systems. 

lffl.p,FoYJRg Pl/ f;)erfcmt1ance l:ias bee A a pri mar>,' path•,\•~•, toward re'dweiAg tl-:te LCO!a of salar 
eleetrieity, as mote effleie11t mod11les lead ta lncreasecl eneiegy praductloA and reduee& 
eleeMiciW eos1s. As PV technolagies begin to afipreacl:i enicieRcy Hrnits, adaitioAal 
~al'ld!Rg and e□ Rtral is reql.lired to filrther imprn•1e !'lerforFl'lanse and el11rabilit)c•, ,"$; the 
eeff le•1el, different absorber teehnolagles faee unique teehnleal ehalleAges to closiRg !lie gap 
between tf:1elr tfteaFetieaf effi£iens't' lil'Aits and e1:1,=reRt lab and wmme."Ela.l scale perroFmaAee 

Qlle#/9115-6h88t this .<OM Emlli/frff(),.C€M@ee.d8e.e£11+ 
l"Fehle,m;.with f.EllliEHGilang~/1 EliRE mjl;: ,E¥ha1111e&.,1186ff@h~ 

/11£/1,rie ,q)/1, 11~!/lll/,>e,' ,'11 s!Hlje&Hi/le, ' ' f 
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f.eWrels, Despite tRese lnah•idual diffore~nei:easing eell effidenc't' general~)' Fequlres 
1mderstandlng whieh dekets are detrimeMal te EaFFier lifetime aAel open GiF61lit ~•oltage; 
optirAi;1ing dol'!lng central: quantif•,•ing aAE! finding sah,1tions iar b1,llk aAd Interface 
re1CMA'lbinatian pathll'.cays; dwelojjliRg new cell arehiteeture!rer optieal designs to utilize a wider 
range of the salar spectrum; and-lm-J;lre11iAg the qualit',' &f i:iassl~•at1sn and eantact formatiei:i. 
Improving 01e &0le11ti#ic 11nderst.mding of, aAd filuliAg selutieAs fer, these efflciene,• liffllting 
f..astors Is a crltleal SETO priority te enable future east roeuctians a crass the P\' lmlustry. !;ar~,' 
in tl'le suppl•,'ehaln, lew cest methae& far wafer a Ad eell pFE!flaratlon mus, reduee material use 
aRd IRErease throughput ;nu;l ','ield wllfle maintainlRg l:!lgh qualit~• devl1<E! chaFastefis!iles sud:! as 
Caffie, life~il'ffa, ,l\aaltiooally, low c:est methods aRd materials l'ar eentaGts and metalli~atien ai:e 
~uired te further impre,.,e the perl'arlflaMe a Rd durability af P\J ceUs-ar,a-m~ 

/\ coA$lsteRt gap In abselute el'=falency peFsists between Eell ane med1,1le technol0gies. This 
differeRce is d1:1e ta fa£ffll'6-S-Ueh as large afea ROfl 1cmiformllles, optieal losses ll'!c-klaiftg shading 
or relaleetiaR fram FflO!fale compoAents, spaelng l:ietv,•een ijells, aRd IAtereoRAectian lesses, The 
d@,,e)epme!'lt at metheds to el:iaracteriae a Rd subsequeRtl•; impre~•e large area 1:1Rlfarmit'{ and 
red wee the aetect deRsit',' of RiBII thra11ghput pn:ieesses are ef interest te help impra~•e the 
periorma11ee ef PV medules. Mad1,1le fobrlcatlen represeAts the laFgest coi;t sategory, i~ 
modwle, d.ie to ti-le substantlal cost of intoncenReeUen, l"rontsl!eet, eAeai:isulant, anEI backsheet 
maiorials as well-as-the time consumiAg larnlAatloA steps tl=iat reEj11lre lar:ge areas In the faaory, 
AelElitienally, eell l,e\•el Fesearcl! oR sealable rrtamc!fa&t.iriRg proeess1as l11for=med by 
tech11oec0Romk aAal')l~G are impart;mt oppor~llnities to lrnpro•,•e moe!ule le~•el peFfermanee, 
red1,11,e mat&rials aAEI ll'lanufaGturing easts, ane! s11bseE1uentl'f lewer the bCOe ef PV &'/Stems. 
+he S0lar energy Technologies ornce is salidtlno prepasals a.lllressl11g all afthese lm11aFtant 
R&f.khallenges that will-llelp reduec: manufaGt.iFiRg casts to sustaiAable le>Jels. 

Photovoltaic s•,•stems that prn,..lde-reliable energ•(i)F8!i:uetion b@')'OREI the typical Z5 30•1•ea, 
warFanties after an lmpEirtaAt opi:iortunity ta fllrthefiffif,FG1Je the affordability of salar 
clectrleit>1•. tl1,1rabi1ity COAeerRs impaet all meelule eem!')onents and span a madwle's operational 
lifetime, Dy wRaerstandlng aAd miAiFAileiAf!: e!egradation rates IA moa.ile eempoAeAts an El 
architectures, the operatlenal lifetiFAe ef PY s•,'&tems-ean be BMteneed to 11=11:rease the o•.ie,=a/1 
eriergy gene ratio A, which reeuees the LGOe afthe s•,istem as snewn In Fl&Yre e. In aElditian1 as 
mod11le failure FAechanlsms are YnileFstoed..i:Afi-so!>Jed, the iiersei~ed irwes~ment risk in Pl/ 
s•,'Stems can be lowered, which can lead t9 red1:1ced financlRg rates. To realize these test 
reduetiaRs, It Is eFitical te 1-meerr.tand the seilmse ef degradaUon In eell aAd FROd!Ele 111ar:e~s. 
kltrnti~'l' relEwaRt aegra!l.itien modes, de..,elop ph•,"sieal meelels that ln~orm llwrable moe1,1le 
desigR beyol'ld em11iriEal optlmi~atiem, anel impro¥e tke relevance of aeseferatoo tesling-t& 
ffltl-ure FRe1:hanls11,s see A IA tile fiele, In perticl:llar, the ability to prediet how mYlllt>I& 
eR•Jirnnmental stressors, ifu:ludilig ligtlt, heat, i:ilas, aREi moist1,1re, lnterast wi~h eaGh 0ther .:md 
aet an-eash module la•1er to ea use partioolaHJegradatloA pathways is of prlffia1y interest fur 
this soliEitatlon. Furtl=iermore, research pFojeets addressing how RO'lel FRak!rials for 

~om a/Je11t t~ j;OA? fnw!~&Ero.FO.~.@/!e.dee,eev. 
Pll,b/~il-EfR€- E-El!fi Eifflhanqe~e;{Je~ 
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GGmpo1:i1mts sueh as eRsap5ulaRts, eacksheets, anEI fnmt barrleF5 afi'eEt moduie-d~R · 
Rwaes-,md-ElesigF!ing a1teeleratea test• to quallv/ l\eW aF alter,HI madule eoR'lpoReRts •1,1111 
swpport f'IFOgfe&s u,,,.,.a,d meaule Ufetlmes be'foR!il 3Q years. Prajem In lflOEIYlc aAd S>t'stem 
reliaaUIW are eAeourageel ta leverage sapaaillties ef the Duralii!e Mo!ilule M;!terials (OuraMAil 
Conrnrtltr'"\, whicl:I hrlng.s teg.eltwr natlOAal laberateries, unl\lersities, aRel iRdllstF)' to diSff>+<ar 
&AG--de•,•elop now matel'lals, tcst\Rfl mc_thedelegiC5, anEI designs for d1:1rable P\I systefAfu-

. ,O,t the ether eAel ef the yah,1e chaiR, researGh Is Reeded to 1MiRe new m8aule appliGatiof!S-aM 
fGrrn factors IA rm:ler ~e fut:ther IRGfease U1e eceRotnic a11el aestl-ieth; ~<alUe of PV tRl'8Ygli 
i-J:it.egratjen wit!, e1dsting efwlroFm'1ents, Additionally, aHhe cleplOVlllent ef PV teeluiol~ 
increases and &fStoFA& i'RaHife, mefe swstaiRed efforts will be reqlliFed ta 11nclers!aAEI-Go&t 
effeeti11e metheds to ree•,•ele modules and ff\lnlml!E! waste across absorber techRolegies at the 
Ofl!,i ef a module's life. 

8eyoni:I ee11 ;mel n:iacl~ impr.e~•ernents, U1e aptifl!i?ecl eleSifl:n anel il'lstalk!tian ef pl,! 5','&tems at 
"1iilit~~ rnmfflero/;f/, am/ .<e5identJal si:ales halle ll=le potential to malliffll;i.e energy yield wlti:JQUt 
lflcreasing U1e overall u;;GE of tha S'Jstem. Re~ea rch effofts te ma11lm11,e enarg"f ';ldcl, 
wme~imes measured b•.- the ratio ef energ•/ pradYGe4 (kWh➔ te 1'131):leplate p~ 
incluele rediielAg R'101,h,le ~emperah1~0 eoeffloleRk or de•,'Olepilig f!OW moelwle Ele5igns. Faeters 
s1.1,t:l--as mocl\lle tilt, spacing, az[m1,1tf:lal orieR-tatlon, and trackiflg pro.vlEle troEWeffs .betwe!'!R 
eAergy aAEI 111ower deRsltles of al\ h'1stallatiol'I) and tile appFGpFiate aptimlzatlaR of theue factors 
depends on locatien, irrnellaRee, m:iel leea~ p.<king sshemes. Tetihnalegy-a~es t:llat reduee 
Pl/ s,•stem eElsts by lrnpra•,•ing the speed and eo&1e af PV &>/stem eiesi11n and/er s>;s.tem 
installation are ef Interest for this sa!hlilation. ResearGh anel. development il'lte ealaA6e-8f 
s•,stem teGlmalagies, im::luding llut nl'l-f--lim!tee ta in11erter~,j11Rctlon bo1ro5, ~ille5,Een~ 
rael~iAg, aAd traek.lRg also pro•,•iee a paU1 to redwce S'f'Slem le•Jel eosk. i;er e1<al'Aple, reliable 
module le¥el electF-Onles have th~ortimit•t te imrease energ•,< yield aREI iml'}reve shade 
tEllera11ee, while alternatl\•e rnetheds of eiufalale fraraiRg, fl1Gk1Rg, a11d moYRtiflg P),Lmedule& 
ean reeluce weigf:lt, e11p:and appropriate a13plieat!OR51 or maidmire etie,m< •field wl,1!1'1 eombiRea 
with Ao..,el ;uel,iteGt1ues like llifaelal modules. ~iRall',•, wmlerl•tlnc alt.of ~e&e system le•,<el 
ad•.•anGes is a11 inc~A the amount of data ay;.lraere klrperfaffflilFIEE ffiORiterint:and fal.wre 
deteaion. Oata ae11wisltion at the mod1:1le and 5'{Stem le•,•els eeml!ifled •,•,•Ith anal•ftie tools and 
ffiachiRe learRlng al!JoF-IU!m& pre•JiE!e eppor\UAitles to dlagnese botil, s•ystem and molfule levoi 
failures, SoftW;lrE! and hardware soh,1tions th0t pre•,•lde fflOFO pree!se energy predllEiieR 
estiffl<1tes and strl;lamllne eperatlo11s b'J' rnonltoFing PV system eemponents eaf\ IRJorm 1mll afld 
madule-1<eseafeh, -deu~se risl<, aRd iRerease the-o~-eral~vallle .gf Pl/ arrQ\•s--aCl'e&s lfleir life 
GV£le,, 

fi1:1rtl,erm0re, all of t!,e lllans fer teEhRelegy hrne.,.atien described abo\/e wo-.dcl beRefit frorn t"1e 
elc•,•elepmeRt ef new, eemplementilf\' fiRaneing iR..trumMts to attf<tct early f'IFivate capilal 
iF1Y:estment ta the eomFAerGlali~ation of U:iese inne•~atiens. SETO Wlllrks witl:! lnnevat!en hubs 

~~I !h/!i FDA? l>f!1el.' .$ETf!,ffiA@<1~ 
Proh/elll5 with E911' EKl!/!a~~9ff@lm,dee,g,w 
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and the natlonal-labefaWfl~erulfy,new-financiRg aFrangements that enaele patient 
i1westors and spelliallted f1,.mds ta transition these-inna\•atlons ~ram gO\lermneRt funding te the 
13Fl\<ate secter aAEl e1113and ths -deme&tie market share threughe1;1t tlte PV valwe dmin. 

+he DOI; Matlan<il baboraooFh!5 (httw:l/enenw.ga•4maps[~oe natlanal labaratarle5) l}ro>.<ide 
unlq11e eatJablllties tliat Ea11 suppert SE+O& geals Reted ase·,re. ,!\5 ap~reprJatEHltld Reeded, 
applicaRts ma\' design a wmk f'llan that t:ikes ad•,antage af the 1:1niEjUe DOE faell!tles and 
eapahllities. In sueh eases, justified work plans and clear budger.; must be smrelepeii--m 
sonswl\alf,m with the rele•.•,mt NatleRal babe-rater,•, anEl U1e Appllcatlens must include a loiter 
of cemf'.l:litmcrnt frem the eonserned ~lational Labon1tory eonfifffling the prnposed b1:1age~, 
sEope, and availability of the facilitles andlor laberatory pe1sennel to eemplete the prepesed 
Wtlrl1 wltl!in tt,e 13ropesed prejeet stllea1:1le, Note tbat sollaboration.wUl'I or the use effasllitles 
at a DGE l\latl,mal baborat11f'/ I& l'l~lllF§!lJent for ,11,f!plicatlgn tQ th15 rn,11,; Applicatiens-wltl 
be e¥a!\Jated OR their ewn merit as per the criteria set forth in tl'lis fgJ' .. 

+he-tepie-aroas below pto•1!de Ji•;e Elifferent fLmding mechanlsi:ns to suppert prnposals 
addressing the tecfrnleal ehalle11ges 511rr:e1mdlng er#leie1w,•, emt, am! reliablllty as deserieea 
abo\•e . .A.Isa, please refer lo Ille sYmmar•,• report hased en tl'le PV lnna>.•atlen RGadm.ap ltegwe~ 
for lnform~!ign for a 1nore El~ailed diseYssion oftl:iese eha1!€nties as t11e1/ i;-erMln ta different 

teG!mel~ 

lopiG i,l SlflalHnAo•.'ati,.,e Projeets IA Solar (SIPS); PhetoyoltaiGs 
This teplc area will fUF1d small, ~etused ptojecls in nli>\•el andfer emergin&areas of tJh&te~•eltaics 
F86earrl:i, whlsh iflherentl•t i1wel•,1e &ignifleant teehntc,ai risk b11t have the potential to J1Fad1,1ee 
clramatie pregfess towards a solar LGGIS af $9.03/IM'h b•,• :1-0<!0, ApplieatiaAs of imerest W¼II 
uentaifl targeted, well defined pre-~at will deR:!onstrate Rew concepts for eontiR1o1ecl &tudy 
IA the futl.lre or 'Nill be lRno•,•ath•e, sl=lert-term l')rejeets. ,il,leR~ith topiGs ef iRterest ffiotr.·ated 
a>( the ea1:kgre 1.md a Ra task sYmll'lafy see~lons a.lilotre, D,11<1mples of emergl~ areas ti:lat wo1:1la 
ffiefit-fo~1;1sed study lneh,1de rapid growth teGhnii;iYes nGt prBY~moni;trated for Pl/ 
absorber materials, no\•aJ met;;ifli~atien rnettleds, alternate 1,1,•atamg i"F&Ge55e&, low test aJ:lcl 
tligh effleieRey eell or madule-cansepts, lFnpro\•eEI rellaaility at Pl/ materklls-arnf-modules, as 
well as Um c•1ele anal•;sis for effierging solar aria mod1,1le rei:yEliRg tectinel-agies. 

+his toplG area wlll wse an aebre~•iated applicatioA precess, IA aR ef:furt to limit the resaurces 
Fe6fb!ifed b;• applleeAls ta apflly for tt,e Small anti IRno•,•at\',•e Prnjeets in Selar {SIPS) [from Tople 
J.1 and a.1), ;i slmpliJieEl-applleatien process Is dessrieecl In seGtion 1\1.D of tM; do£ument, 
Fol!eWIRg submissian et al'l b011 there ls an Ellll'!Cdited coneept paJJeFphase fer SIP!i prajee!s. 
SIPS projeets do Rat neea to submit a eeflcept paper l;iy tile aeadlifle lis~ecl OR the co>,•E?t papet; 
To@IG Araa& 2,1 and iU SIPS apPli!i•itisRs mL1St instead YDS1.1l1mit their better af lntettt ag:;1iR-a& 
§he GOR§Ht paper aAd ?lse-ini;;lude a summary slide b\• tb9 oon,11pt paper cleadli11&to b•.•p,m; 
aR aclminh,tratiYe seAware f@~FiEtfoA of i;;~i. i1rol!ange, Hill SIPS applis..Uon5 :;lloul.J be 

Q11estloos eoout this ,co,~~ &Na.lfSE:rO.,'"OA@ee.dee.ffl!Y. 
l'Feblems with E'ERE f-KE/tangeU!fle/1 EfiRE EERli Elfc/Jo111!eSllp11~,:t@µg,kl!,/j9V 

lllfhl~/lle Slid /lllllll>er /11 ~11",'e•t !i,,e, 
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wbmitted ll•,< tlrn Ml a pp!iea~i1m aeaalllie, aAa all SlPS fl,!11 Bf1Pllea~len& s"1a11kkemf.>lete their 
s1a10mi&sleAs wsiAg tl=ie ferFAat prn¥idee In seGtlen IV.D. Fail1,1re te eornplete tl=lese reEtUIFed 
l')roeess steps will res1:11Un an lnablllty ta sllbmit a !ilPS applleatlan lar re•,•iew, 

Tepis il,2 IR6Feasing AJf.erdability, Reliability, and ManufaGturabllity e~ Cell!i, 
Medules; aRd S•i"~tems 

This tepie area will fund PV researeh aiRled at the ele\•elapR1eRt of sell aml FA0d1;1le .... - - -( Form~tted• Nomrnl, lndant: Left: 0,88" 
teehnelegies leaekig te sllbstantial iR11mwi!menP.. In the perferFRafle;e and 

7 
reliaeilit\' of PV fe&hruilag/e!i ¼<liile redw;,ing R1aterials, eampefleRt, manllfaEWriA& 
!mtallatien, aAd o~eratieA and ffl31AleAanee eests. /\Jeng ·ulth top!~~ 
FRati11ated by tl'le baekgrauAel a11d task slHflmaP1' sections, e1tamples ef emefgi!'lg 
areas that would merit foeuseel stuel•,• iAcluele reduelAg ~e material iApwts a Rd 
s1,1pi,tl•J sl'laiA easts of waieFS, rnlls and modules; Improving ~ra'3Uit\' aml 
preeess \'ield af i,terevskite solar sells; mltlgatlAg degraaalioR made!i a11d reeh1eing 
FAam.ifasturiAg eosts far hete,aju11etiaA a1iel other aelvaneed sllleeA archlteetures; 
e11flFRi~iRg deim,t ane Elofiiant eantrel ifl GdTe a11d CtilSeTe allo•t's; determiAIRg and 
track!Ag how indi¥idual elefects Impact thi11 fllffl solar sells; and at~ 
devcloplRg seAeepts th;i.t sigRiflcantl•1 madif>,' P'l materials, eells, aRd mOOl¾!e 
architect11res te-aehie,,.e impRweR1ants iR tl:1e state of the art. Prajeets faeused oA 
the applieation of ad'laAees iA lftateFial& seienoo, ad•JaREed metl'9legy t9 3GGW.<ate,1y 
Gharaetori;ie all aptleal a Rd electrical aspests ef materi<lls a11d de~·ise perfo~ 
amkieposltl&R-m.etheds or preeesses ta lmi:ire•,•e eell er mocl1-.de pertarmanee, 
lrnpro•,•e ser¥1se likitlme, aml{ar reeluee MaRl:lfaa11riAg eapital uasts are strongly 
eneauraged. E:arlv slage researel=I into AQVel medul@ farm factors, module le>,•el 
power eleetranies, S'fS!.ern arshiteetl:lres, ar inR0•1ati\1e traeker ted~nalogies IJ:lat 
pro\llde slgnlficaRt oppertu11itles ts Improve the afforelaeillW af i11stallee P'1 
S','61:at'fls are alse ef iRterost. This tofclk will alsa sup,iart research 1,1sl11g "deep 
software" teGlrnolaeh,~. those that require R1Ultl year researel:i elforls, to ad-Janee 
artifitial iRtelllgem;e ;md data anah·tlss to transform how PV s<1'6tem data e:an ~e 
~erageel ta \mdorstaAd ma!lule a11d array permrmanee. Resl!!arch that 
autema~es fuwlt or failure maAitaring anel GaAneds tl=l~e detedloR£ te eoll-GF 
madule desig11 pre,•l!les an Important feedaaelc leap to IRferR! cell anEI medule 
researet:i or s•r5tem operatloA, aeatlAg the flOteRtlal ta ma11imiie eAer1w 
generation anEI tl'le o•;erall •1al1;1e of PV systems,natlonal security and economic 
security, 

~o~rnst will conducl targeted reseaFEh te advani:e iAewitriall'l Felei.•ant 
pheto•Joltaic teehnolagies that l=lave the ~atential ta imi,taGt the-!'!1,uket wltl:!ln ten yeats. 

Q!le.<tieRt 9be~t th.ls /:GIA? Emel/&liTO.PQA@ee,dee,aey, 
PF9hlem• with EERli Ex,lu;mge? fmai/ OH#IE Elirui liMEllenqeSr,pp,,Jt@hq.de"rll§¥ 

/Rell/fie RM ReRI<! eRri-RIHllDe,• IA 511!,jec-Hlffe:. 
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M1ceessf1c1I projects 'Nill improve the state ef tile art iA El!!i, module, or system perfermafltei 
l'{!llablllt>,•, aRd/or ma~n31Jllft>,i, towartj the &11nSh0t 2000 targets. Cross sei;tGr:-tear!'W 
m,.,ol¥iflg Rational lab, 1mltJerslt't' and/orlmlustry 11artners- are eAeauraged. 

!J:9pis 3,3 Cella~oi:a~i1.1e Cress Cwtting PV Reseat'tlks 
=nils tepic area will f-wfld projeets that term IRterdii;eiplinary teams ro ifwestlgate the applls.ttioR 
0f RE!'I.' sdefltifie EORGepts tlciat e11tenEI l,ieyemJ the bo1,mdarles of traditl0Ria1J PV al.iserbef. 
~gies,-A.pplieatieRs fflwst dernonstril:te tl=le fen¥1atioR oflnt:egratea aREI f¼Jnctienal tealw.l 
with Elisti11et a Rd campleffleRtary eapaliili~e& in oroor ta se~.•e chaUenge5 throffg/:t ~e 
ariplieation ef teel'IReklgies that are adjaceRt to or uAE!en..itilize~ln Pl/ research ln1t-haye the 
fQt1n1tlal to slgRiffeanf.:l•t enhar:u;:e the &tate-ef the art e# PV lei;hi:ie!egles. Applh,atleRs feewsed 
Bf! develepil'!g the detailed 1mderstaRding af defeets, degradatio11, aAd limitatlens iR 
perfermanee 9f PV material&; eells, and modules ay a teerdlnated team ineludlng tell,'modllles. 
el\perts and detailed-shafaeteri~atieR aA~edelb1g expertise are eAcewraged. i,;uRctieAal 
areas af IRterest Include: surface pa~sl¥atleA, interfaees aml carrleF sele~'JEH:e~ 
ffletallizatlen, ne>.♦.'er aAd industrial!~• rele•taAt eell aeslgRs and arEl~iteettires, wafer er-tMn-fflrR 
processlRg aml--faafieatleA, call IRtereeRneEtlon aREI moaule deign, eell and meawle r:ellal.illity, 
aftd multi JunctiaA oo'Jices. TAe appliEatiens must clearl•,-demaAstMte the eemplement.ry 
Ea13abilities t/iat anl1,' w/ien intejlt=ated swi;eess#wll1• wlll allow the team ta celleetl•,•ept• aehieYe 
the preJaet elajecti1, 1e&. 

Project teams shewld h,we e1~lstiRg euperti&e withlA the praposeEI research area, have eleaF 
Ft!searsti-goals, aAEI be eapable of ebtaiAing a defined, meas11rable impaEt oA tl=le state ef the 
ai:t with IA tl:!c tkree-year project timoframe. Projects sl=lewld IAGlude a lead IA110sti~o 
eoardinates eemmllnicatieR with ti-le rest af tl=le team anet eASllF1!5 ,hat inE/i•vidwal progfe5s 
~ong participants cORtfiawk!s to e•,•eF<ill preject eajecti,.,es. In additioR, S!le~I 
applisatie11s will inElw!le represeRtatian fre!fl at least two Fesearel=I gi:eups tl:!at pro•.•ide ROA 
s,,.erlapplAg- and req1:11fed e11perllse to addfli!ss the prepesed researeh objestl'.•es. 1,611:!ei=e 
rele•,•:rnt, applieents are enoollraged ta levei:age eMJlertlse IA eharasterliati0Rrffi0deli11c, anEl/or 
ether rele•,•ant rnettmE!s from researtli areas ae•,'oRd solaf.. Th&;i.AtiGipateEI an11ual project 
h.1ndiAg--kwel is-set to ascemmadate the formation of collaborative proje&t teafflS. /\pplleations 
ef intere&t>.\lill facu&-E>l'I research rele1,antt8 cempetilal\<e-pheto>•eltals tectmolegie5 Jl'!d•,i.<iU 
tia ... a the petenlial ti~ Im past tha marlcet within teR ;•eai::&. S1.1sseuw! preject5 wlll imJ)ro1•1e the 
sta~e oHhe art In meE!i,de perfennance, reliabilit\', and/o~ maRufac~urabill~, ro,.i-aFd t-he 
S·l.mSJ:let 2030 GllSt tar1ws. 

+e13le a,q IRR8',1ati•.ie PaUw,•a,;s1 Pl\et=eveltaies 
:i:his--wplt will explere lRRo•.'<Jti•.<e approa~s ans model& to aeEeleF3te the transf~ 
photo•,•eltale aml related technologies from tho lab iflt:e the reel world. Rather than fuAdiAg 
Fe~earsl:l on iAdi•,•ldual teEhnolog,1 seh,itlons airedly, applicants wlll n,5eareh aAEI de•,.<elep new 
metl=loas to advance researd~ portfolios efsolar (and r:aiated) teGhnologies and o~<eF&9me 

Qlfeoti6115 ehfllJt t/Jt& FQA? fifflfli! &E1V.,G'.IA@e<' m1e.,wt, 
l'ffJh/lllllS w.'!li ff/l€Eil«litmge? Emel.'~ £ERE &<.h€1R!le£ifl/11ffi@Rq.d9e.ooy 

ll!e/!l~m@ am;l,wwlm in~irie. 
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Gl=t3llenges enEleFAic to tl~e--solar teG!rnology tF:rnsfer sp~ind1a1dlng knowledge gaps between 
the .<e5eareR/iRaustrial semmwnitles a Rd eanstraints OR a6eess to ReeessaPt' resoYf!;eS: 
ApplicaF1ts must elemanstrnte a feaUslie patl=IWa'f ta test, seale and sustain the Riedel aftert!:le 
f!CfielH!f perfQrmanee. Potential afea5 ef iflterest l1ulude, l;iut are Rot limited m1 models tQ 

deploy alterative aapital-(-e,g,--lecal p1a1bliE pri•.•ate partnersl\ip!;, fewn!lotioFts) fer ted1Mleg\' 
R&D or transfer, struet1oJres te in6entMze lndustq• researe/ier Ee/.labol'atJer:,, approaehes to 
lower barriers swch tlclat new entraAts can le\'era~flg facilities, dalca--aflel b1.1Hel eapaei\>1• 

(e.g., !lermant ma1=11,1faGturing 1,apaGi~erwilll;i;eel lal,,oratery spase), and metl:iods to drJ..,o 
down tho 1,ost afHi..a1;1,elerate proEesses aFOldAd lclardware wiHdatian and eertiflrotion. Research 
an efferts and madels tl:lat eHpanel PIJ aGeess to low ana R'!oElerate ineame (bMIJ ,4,meFieaflS 
&helollel also liie swbmitted to ticlic,-topie, ineludlflg soll:ltions to o>Jereome ereditt.<,•orthiness and 
lmofmatien asymmetry Issues wltl=iln LMI eammunltie&, 

lnitiati•.•es 
A!!. discussed in earller tapies, mnewable enei,g~• dafllO'lment In tl:le Ynitea States has 
experie11eed rapid growth IA recent years, fueling a similar!>/ rap/a iAcrease In Jebs lR the 
!'efleWahle en erg•, seeto~, with solar sta1uling mlt as a partie,datl'I strof!g jab ereatiAft Industry. 
As of No>,Jember 2017, the solar industry employed o¥er :l!i0,000 workers, the result of an 
af!RUal a•Jerage grewth rate of Hii~~ for tl:le :!Qlzl W17 time perlod19• This rate is appraidmatel•,' 
9-ljmes tRat af the o'lerall U.S. econom'{. Gii,•en that, ffeq11eRtl>,•, empla•;e~s citei! laek af the 
fl-F0lileHK•Uls and eJEpeFiem:e ;,,s a major sowree ef diffic1.1lty In RirlAg flew s~rand tRat a gFld 
wltR ev1,r lnereasing arf!e1.1nts of solar requires ReKt generalloFt slEills in infarmatioR s1;ience and 
data anal•;sls, eKpandlng the skill set ofsolanwukers aRd !hose thatpla'/ an impertant role In 
the-deployment and mai:iagernent of solar (e.g. pa>NeF systems prefesslenals) Is a prlmar,' geal 
ef t1'11s Tof:!IC. TRis- 1:miilosi1>•e grov,•th In salar eRerg'{ requires a .skilled v.-erkte~ee, pal'11eularl11 iR 
sGiem;e, technolo{l'J', eng;iAeeriRg, a Rd matR (STEM), ta en51,1re t!:lat the adoptlen ef selar aRel 
other Di!Rs eecurs In a staale and slalstainaale fas!cllon, 

Oi:ie l~e•,• ferns af the Sol;;,r Erierll't' Tuehrislogles OffiEe is to create progral'As that swp!'lert 
601-'!&i&teAt, high l'!lolality warkferGe training a Rd credeAtialiflg-that-aUea: the U.§. solar Industry. 
DaiRg so addresses IW,' tl:lalleAges to the.salar inelYstry sweh as the speed of i11tercenAettions 
ana malA~alAIAg eoAsi5teAt ir:,fermatirm asress •,•arying reg1.1latery and marl.et landse,.pes. 
De~•eloplng teals and traiRings tl=iat assist solar anel eU1ei:--proJessionals, attraet talent to tl:te 
,oiar IAaustr,', aRd that ilelp ,.,eteraAs a Rd &ther taleAt !'l!lols te f:il-l t:Re gi:e•,r,•ing ~•,<oFIGarne neeels 
of.the-selaf--mdwstrir are targeted strategies te aehie•,•e t/iese goals. To tRis end, tl=lis tepie area 
addresses two primary aspeets of the U.S. weFkforee r:elevant w tlie e11:pansl&n of5ela, ene,gy; 
{tl- increased partlelpatlEm ef talent peels, suel:l as 1,1etera11s, in tl=ie selar industry and{a) 
eAl:!afleing the dlglta I skll ls of U.S. electrie grid workers tf:!rowg/¼-.ce9fdinataa iAdw.try effort. 

Ques!l911s 9/,f,111 fhii f-OA? ERWl16E[QSQA@ee,d9e.gw, 
PFBhlem!i with fERE' ENrl1all!Je? /;file// EERE' fERE E/,§hllllllll}~d,.l!,§9y 
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It 1~ GurreRtly a pt-iGriW of tl:ie U.l>. gavernM0nt te sup pert "ac:tloRs that fJJaGe aA efflflhasis oA 
~g tl:ie STEM wetMeree ta inel1;1Ele all AtAeFicans.";i41 Otker IAdHstries ha'.'e Eleri•,•ed 
slgfl;fieaRt ecenel'flic benefit5 frern ln&~easing !"aftieipatioR il'I their 'imrliforse ffem bl'aader 
t.»el'lt peels aAd;-as sush, Um selar in1ll,1strv Ra!\ an oppertufllt•t to benefit fre~Re\'>' workH>rce 
initiatl,..es. &olar employers freq\Jefltl'/ eite Ellffir;1.1lty In fifldlFlg full'i ql;laUf.led E!fftplo•fees, 
sugg0stlng that the e1dsting taleAt fJeols l;ielng tapped B'J' the indu&try-ma11' Aet be sYffieien~ 
f}feY!d~e-sllillee-laaor solar needs . .'\s sllth, a~ertuAiW alsts far programs tliat grG•N 
,ma elEpand the 4boFfl00I. 

As pre~•io1,1sl\' Eliseyssed,-selar, other Pl'.P.s, and etl=!er aEIYanced teshAologies ,1~e aelsg Eleflloyed 
ans G8AAe£ted to ~he grid e•1ery e!a'f, As the pa1;e of ted.flolag.ieal itmovation 11=1 the ~la 
aecelerates, it Is crndal that the.;,vorkforce supportiAg ans operating these teGhoolagies graw, 
aaapt to new challeRges, and anti,dpate fut!IFB-ileeds. As with m1,n,k er th'7US 1'!€6Remy.-ihe 
grl.l 16 eM13eriencitig hYge gto'#tA e"'el')' 't'ear in terms 0~ the rate and 11ua1-1tity sf data l;ieing 
generated by sensers ans 9peratianal S't'Steros tllroughe1a1t the eountry, ,lig/af, IR partle11laF, has 
rapiEll't' ele>,ated Ute Aeef:I for greater visiblllt•t' aRd 11ndorstaReling of tfle d'/l'laffliE-S oftke 
distriautlon slele i»-the grid ta &tip port grlel eperation->Nith iRCFeaslAg peRetrntioFl5 ef 
dlstrlbwted resollt=5eS. As solar deplo;•ment sentln11es te grew rapldl\';"tl=le need te eff:e&l;i..,ely 
utili:!e-the-large am01mts ofaata being gemirated •.•.-ill-en/1,' eeAtlAue te1 IRsrea&e. Tl=u~ sei;uril?• sf 
related S't'Stems ls-also.ef lltffiost lmportanee t£1-ph•1sie<1I, c•1ber and natiaRal se.;1:1rlty ans the 
data proelYeed ay these ~ystems needr.-te.be ~reperly strweti,red, d.eroe, aRa maae arnessible 
to tl'lese with the sldlls to deri1Je rnGaAh,gf-ul opemtioRal or strategic: insights fram it !e.g. i11 
utili2:lng !"ar<;el data and subs!atisn #lsstlng eapeeitie5 1=0 pr~et 1m.1aF a1'8ptio1=J for dls1rib1:1tien 
~sl, .",s s1:1ch, these are the skills this fllndlng topie fo™5es GFHOr grid werkers, 
•Nith the e11pedatien that a greater kAG'Nledge base IA the rele~nt elemeAtS af tl:!e-digital grid 
~Atrib1:1te to greater grid reliablllt•r and resllieno,r as well as radwee oosts assot.iateei wM~ 
infrastruet1;1re investments. 

In 1ir~er to ma1dml2e tl=le impaGt of ftlderal f1:lflEling p,wieled fer ·.•.'orkl=SfCe tFainirig asa part-0f 
this f:Of>., tke Pril'f!e ReeipieRt a11d !iubreelpieRts of projeets JuAEled IA this teple wHl-9e required 
ta lieef!se, unaer a CreativeGemmofl5 Attrlliulion LlseAse (CCB¥), ta the pwblh,-all wark relatied 
to trail=iif!g ar eEll:l6at:iol\ eleYeloped In the 11erfermanee ef tRe awafel. Pleai,e nete lh;at, IA 
,;ettalff Gff'G!ftnsta11ai& 1=egard.W#sen.m-i11e 19Pff;5 a/'16-Ala~el'ial le.g, seRsitive ~•lmrsQG1,1rity. 
sel:IFSe Gen,eAt)1 t1Warllees 11,1ill teAter "-'ith DOli eR the appre1uiateness ef hl;lwdi~ 
maie,laJs iR aR e1u1n farmat ans! may, at betl=I parties' disefetloA, deelde te lea·,•e sw~ 
l1'!3tl;lflal&-&wt ef the <.';reati~•e C11m1mrns liEensa, The Elacisien anwhat Rlatef'lal warranlS 
,enieR!AGo wltl=I G!Qli wlll se detennlneEI by tile ,esl19iem, By defalllt. all matBl'ials th&t are_ 

••-Mm.·a11e~, M. ~".111,~st H, ;i9r;zj. fY~O-Jl1Arlml#li&l,'llll1m Rese~-eh s~dl)11,;e.'8pmem-BIH/~R'lks fM 17 383. 
Ketfle1,ell #,•em .!!ll11s11/www.wl,l!f>!l01Jee.g0•h¼!tes/•11hl!!,ha11se.go•,-JlilW8f!1l,(meme10Ada/,Wl1/A1 17- ~O.pdf 

~~I Ibis WA~11~'SET9.f-D~<MWV, 
~11/t)/ ~l#EENEJ~~ Ei/iR~ &ltJ!Em~§#~Y 

md~de roA Rame 9/lfl.-nlffl'l/)erlA su~e, 

' I 
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. ~ 1 I;)< anding the SglarJNorl1forse . . 
:rep1G. rea tGJocused:R two prlR'laty aRd cernp!eFAentary eencepts: (1) the solaFF11d~ 
~le at· d shartages of workers With the proper skill set and {2) the solar lndustr, does 
report$ con 1nue h O natioA's "eteFcins and st1,4elent& 
net suHiEleRtly lev~rage all pete~tial taleAt peals, sue a:~ :::und lnfor:atiOl'HIR tfctese issues 
attending community and techh1eal i:o~egesi f:~::.~•nla:as'tethRIGal easkgrouml 2Q18 seto 

d 1=1 • RH • 11enern" c.o•' eere, so '" w , 

&uccessful projects IR this toj3i~area will aemenstrate a stron~ C8RAl2Gtlon ta the salat 1:~1e1stry 
t f t ntial emplo><ers far program participant!;, taldng the form, ~ ~gai:;emeR ram po e ' · hi , tar etea 

~bedded traineeshlfl& withl11 target compa11le& or apprentices ps, Ji,l 

~ , .1~ d lties that "'ill be targeted as parffi 
,rnalytieal f□ Eus descrU:aing the specif!: sl(•I~ an~:~:::~olag•· for :ssessl11g, and 1;1eriod!eally 

tl:ie prl;lp~sed wo~~1~::e:::0;~;:~ ::s :r:::=:d to the solar in~1Jstry as a whole, sus_t:i that" 
re assessing, the va P . ,. b~=narate{l as apflRlpriate, !n addition, aA, 

1 IJ O adamg pl\<ats to pragram des!{ln ma, ~~,,. 
9 1 

El b" 
va_ • m "'ith formal credentials or eertlfleations &houlde aGGDfRP<lR e, 
proposed tramm~ p..-eg-ra n h d r ling to petentlal employers, to ensure that e"iaence that affirms the val1Je of suG Gm en ia 
tl:ie aRd finan£ial-few1-1rees ara spent well in the c1Jrrlrnluni belAg cleserlbed. 

enl of Energ••'s Gammitment to helping om natio!ci's 't'eterans finEl Jobs 
(,j','eR t~.e oe::rtt:tl,eir taleRtS rn the eneFg'{ sector, proposals foGUsing on incarporatlng 
tffikjuel, ~ult . la· '''llrkfocc;e ua,1nlRg .i11mati•,1es are strongly eneo1,1raged. 
veterans mto new o~tl11g 50 r •• ~ Id ·n lude discllsslon of what Ye~eran/aGti,.,e eluty p I elating ~o "eterans programs s11ou I e 

r~l=e~: s rm;;;~:a;oG (e.g, ocsupatlanal speclalties) will be target a,idienees ef the pro~ 
m 1. arr : o osed Proposals t:irgetlng-ti:ainee eommunmes that are shown to_ be i,wrreRt ~ 
~F P · 8 bl>• m~pected to reserve employment IF\ the sol.ir 1ndUSYy ~RderutillzerJ, anel that €3A e reasana r . ~ 
following partleipatlon in the proposed program, are ef partlcular mterest. In a 

Q!,/e5t'&M ahg~t #!Is ,qJA? limai/;fl'.Q.,"Q,~@ee.dae.ao~. 
" ~h dE,eqa" Pfoolems w,1#, ff/IE €!,c!wH{te? EmoN efRE EfllE_ E/f£l1~1l q. · ' 
lne/i,de fOA Rame 1md R1>111!>er 1R 5~~ ' I 
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~Alties shouhl be-Ghosen In 5\!th a WaJ' as to R1atd1 traiRees' pro-eiasl!Rg (M 
lear-flea--t:l:IFOWIJTI tfaining) sMII sets with af;leR pesltlons at r@leo.•aMe-Or geReral imh,1stl)' m~eds. 
~~s I hat ean shaw a-high hwel of awareness and-familiarity af the military saFflrnunity 
.in~that har,,e e11periense warklRg wllh rele..,mait ~Fill ageREles, ROil prGflt o~gaRilatioRs, 
natianal labs, and eompanles in tf:'ils space arr;.eneGUFaged to aflply.-

Topls 4.2. Dlgi-tal /1.daptatleR Training fer Distri~wtea fiAeFgV Resewraes en the GFld 
This ta!ili£ aroo int1mds to f11nd a program H1at s1o1worts tl:ie digital 1'ransition in power 5'/SteR'ls 
by im:reasiRg tt:ie ~uality, aeeess1billt~•. and Yalue ef tFainlAg Gontent and dell\•eJ•/. The use eJ 
eoR'lR'lWniea~lens ana measwrement tee/.ineleg}' 11'1 eo0rElinatien ..,,,itJ:t disMbYteEI energ'i' 
res0urnea (OERs, especially solar) are eentrlautiRg tG tho -QFld.beoomlng a more dyR:imiG 
s•,•stem, J:er toli\eFtow's grid operatlens, R'lOre E!l!Jlerts are 11eeaQd at the 1Rt:el'50€tl91'1 ef-pewe,:. 
sv,stems aAel algital &'/Stems sueh as q•aerseellrlt·t', interoperability, machine learnlAg; 
~c;tiv@ analyties, data sdenee, IRienna~len te1Jmeleg,,•, and cemmuRieatieRs s•fsterA 
lnfi'astrueture. Training and eredehtlal5 are needed te make it easier~ :in(;! Aire tt:iese 
e11pE!rts as well as ensure a eeRsistent level of umlerstanEliAg asress tke industry. lnereaseEI 
standerailatien ean lmpro•1e the reliability and resillenw sf the t'tlture grid a•,r reauslng-the 
Rumber ef weal! liRl~s in t/.ie system. Further background lmofl'ftation can be foYnd here: 
https;/lenergy.gev,leere/solar,tdownloaas/teckE1jcal bacl<.gtoYnd 2'11& seto fuRdiflft 
eppertunity a1;1ne1&neernef'I~. 

,i>,ppllcat!Gns mw.;t desc.fibe an initiatl..,e with national relevan~e-werkfarve effum lfl 
~ewer s~steffls ir:tdwstf'/, and wtilitles espeeially, iFlto a digltal Mure. This inltlati•ve should 
rel¥ on regional t:iubs to mal!lml2e-lmpaet, as demoRstrated iR 0H1ar workfan;e-doYelepFReRt 
effof:ts. +lie lflltiaUve sllould address s•;stem level ellallenges s1,1ch as eredentials for new }ab 
reles er ti:aining standafds. In additfon,the IAitiath•e sl:iauld di;welop and test Re>.',' eo!frse 
fflaterial aAd dell'lery meellanisFAs {e.g. enline enly, h')'arid,-afld-Hlll~~ 
appreaehOB➔ targeted at J'lEWJer s•ystems J'lFOfessiGnals to further understaAdiRg of tt:ie be5t 
rnethads for iRereasing engagement aRd-kRowledge retention E>f jlartlcipams. Hie lnitiatl•:e 
i;hol!Jd ji;stify whld1 topics it pFlar~ii!'e5 aREJ what the rlgt:it awdience Is fer those topics (e,g, 
pewer systems eng!Reers, e*eeuti\les, eustomer support representatl•,es, ete,l. It FRJV be usefYI 
to re~ereAee a grid arehitecti&re frame'.'.'.OFk h•1 ideAtifying these needG,;a fJrort& cl-wukl t9G!l5 OR 
i!i!Ues related to Rew teehnolegi,« adofltlen ar:id IFApact aR aperations, particular!•,' as related to 
solar. J;er e11ample, reler,,ant tai;iies ma•/ inslllde distrll:1utlen plaAAin~wslng aE111aneed DER 
adGptie&modeliAg, rel! out of power eleetnm,ies, data anal•,-tics, and 01!:ler topics. Tt:ie sGape,et: 
tl:u! IRltiatl•,<e may ¥aFY from dlreeHralnlng to wider iniormatkm st:iaFiflg effort!; among lnaustry 
stakeholders,. as apptopflate-fof-tfle-loont1fied topii:s. Proposal& should describe how their 

"'~11--As.seeker !llf!pma1u1. aMS. GFld ArellJ!eelllr<!!. Pl>/Nl i!4G44, P;ie!lie NeFtll>,•,.,st MaUeRal laberalePf, 
~d,-WA,, 

QuffliAAS 111,eul this FQ~?EfflCIIIU'fO,fQA@ee,,we,/l&y-. 
P1eb!f!ms vlitff €€Rf &lc.~aR§Di' Flllo/l FEM liF.!!f Eu-h1meeS111>9e,t@hg,de!Ml'ev 

lmi/11.te-HM-IHlme 1md 11w.·Nber IR •lll!Je.t N11e. , ' ' 
, 

Formatted: Tab slops: J", Centeretl + 6", R!ght + Not at 
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if1itlative-fits.i~tmg..tr::ilriing and pr-efes5lenakleveiepmeRt efforts aRd wlw government 
~g-is.afipFopriate for this effeF-t. 

~eeessful appllcations mwi;t aemens~rate-11 stroRg 0011F1eietlofl-With #le pa1,•10,:..s•,•ste1w.; industr>,' 
l,reaEll•,,, cmd wtilitle& spe1;ifieall~•, to facllitate aR oAgaing Aeeds ai;se5!;:rReRt of the iRdustry. lfl 
aaditim:i, sueeessfwl apl'-lllcatlons will ineorperate s~rat,agies to fasllitlte adopti~ 
flt'Ogram, s1o1d1 as de\<eloping erid s13eeifie credentials OR these t9plet a1'1EI worki11g with h1o1man 
Fe!le,ll"Ces (HP.I lilepartmcnts to determine-the-value. Appl-icatioRs that i11clude iRAo>.<atioRS lfl 
the de\teleprnaflt of deli>,•art8f professlm1a~ dw.<elopmeflt, such as e11p1arlential leamiAg er peer 
l'\t!twerks, are of partkYlar Interest. Applisatiens •.vith higher eest sl'!are, letters af eemmltment 
~rtfler or Jlattldpate from the power systems aAEi t1tillty lnfkistw, and a p.'an fer a · 
stistainasle FerJcnwe model to e11paRd tl'le-5(:ape will se ·.riewed fflore fa•Joraal,. Apflli1SJtl1rn1; 
&hmlW-al-se ldentlf',• OflflOFtYRitles to im;rease tho dl1,<ersity ef ti-le po>Ner &>,'stems •.vofkfon;e, In 
terms of geAder, rase, a Rd •,•eteran statws . .6.1',lpllsatlons should Eletail <rplaA for in!iel')endent 
UlirEI JJarty eval1.1ation, whicl'! lnEludes elesi@ning a- pilot to e11eewte in the first ·;ear. Ooo 
fflilestene In tke llrst !'jldarter ef werk proposed should be feeusel'l on the hiring of tlle 
evalwatieR firm, subject te 00€ fuedilaek, · 

◄· ...... ..,. .._ - .... 

---Ail work under Ei1i{rimtiing-agieerrient!i must be performed -in the u-nited states.- ~~-: ' 
See Section lV J .3 and Appendix C.__ _. -. 

C. Applications Specifically Not of Interest 
•- The following .typ-e; of ap-p\icatlons wiil \1; -d~em;d oon°responslve·and will riot ie - •·. -· -

mei:Jt-reviewed or considered {See Section 111.D of the FOA): 

- formatted, Font color: Oluj> 

" Fomlotted; Indent: Lett: o• 
fnnnatt-.,,r, Normal, Indent: Left:: 0,88" --

·· Formatted, Font <Xllor. alue. 

fomialted: Forni: C;,librl 

Formatted: Indent: Left;: o.as•, Don't keep with next, oon't 
keep lilo• IJ)gelhijr 

1 - · ·- ·i formatted1 llon"ti:llepwithnext, Don't keep llnestogetller J 
• Applications that fall outside the technical parameters specified in Section I.B 

of the FOA. 
• Applications for proposed technologies that are not based on sound scientific 

principles {e.g., violates the laws of thermodynamics), 
• Undifferentiated research, products, and/or solutions: This FOA seeks 

innovative solutions that help achieve SETO goals. Incremental advancement 
of undifferentiated or duplfoatlve efforts Is Insufficient to meet SETO goals 
and is not of Interest to this FDA. 

• Projects lacking influential Impact from feeefa.lf~ funds: This FOA 
intends to fund projects where Federal funds wlll provide a clear and 
measurable impact, (e.g. retiring risk sufficlently for follow-on Investment or 
catalyzing development,) Projects that have sufficient monies and resources 
to be executed regardless of federal funds are not of Interest, 

~le11""""11t !his FQA? AIIG#SE=l'Q_/:QA@gg,s'ss.qst5 
p,,.b/ems wilh EliRf 1i11<;ha11ge?Fm11.V g:11! ffllf &Ehl'IIIIJl!§~ee,row 

l11iihlile F{}A f191l'ff,-/Ji!N 111111Jl!e, i11 511!,,'e,;! line, 

. 
' I 
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• Re-funding the same Idea at the same technology readiness level: This FOA 

does not intend to re-fund prior SETO awardees for the same idea at the 
same technology readiness level. 

• Appllsathms faimsl»g e!!El.isivelv--aR-WVAG-aml water l:ie-atlflg applicatioRS are 
AOl of iAterest. 

• Products or solutions for systems which do not tie to a grid or micro-grid (i.e. 
wholly off-grid applications and portable power}. 

• Fundamental electro-chemtcal battery materials research, 
---Hydrogen and fuel cell technologies 

!-.AR'/ CeReopt llapo1=6 or F1c1II Applisati1ms 11:iat fee1,15 el'! "Ai:eas SpeetfiEal~t Not +· - ·• · Formatted, Ust Parag,aph, Bulleted+ l.evel: 1 + Alf!lrn!tl at: 
af lntere5'," will 13e re1·eeted as neAres»eAsive aAEI will not be G9Miderod fep 1" + mdent at: 1•25"• Do!l'tkEEP wilh neirt, Don't kEEp lin.,. .,. 1Dge1t1er 

aw;JHL - - .. . .. - _ - - • - - • . . . . - - - __ - _ .. . ......• - - ... .. .. _ - - __ ...... - · Formatted, Font color: Auto t..:..:===-:c::.::::c.:=:.:..:..:.=--------~ 

D. Authorizing Statutes 
A ..•. .•. - - - - - - - -· ......• - - - - - - - ... • •.•.• - ~ - -- - - .. M •• - -~ - - ••• - - - - - -

, ,· -{ Formatted; foot: Calibri 

The programmatic authorizing statute Is EPA CT 2005, Section 931 (a)(2). •·· - - - Formatted: Indent: teft: o.ee••, oon'tl:eepwlth next, Don't 
keep Illies mgelher •-. 

Awards made under this announcement will fall under the purview at 2 CFR Part • , 
:zoo as amended by 2 CFR Part 910. 

· Formatt~: lndEnt: left: 0" J 
• · Formatted: Indent: Lott: 0.81!", DO-o'tkeep wllll.next, oont I 

l<eep lines togelllor 

II. Award Information 
.I..~ ■■ --- -- •• ·-·----······ 

a.-A. Award Overview 
................. - - ■■ - - ••• - - - - - - --·- ••• 

I. Estimated Funding (b) (5) 
EERE expects to make approximately of Federal funding available 
for new awards bas eel SR the gwidaAee !'lra>.•iaeEi iri thQ eelew table l\!nlkr_ 
this FDA, subject to the avallability of appropriated funds). Tl:ie i;ells--af@ 
5tftl~-s-l\9vP. 
~ e111m&teel tot:al Of1'181JRt ef fu11dlRg allecateel f.of ~Re swet@ple 

e Nate: The ael:.Jal R!Rl:iiRg R1,11f!l:iers per su13teple A'la'f be 
~omewhat l:iighef or lower de,iem41Rg en the AUmber-.me 
~ily of a19p!ieati0Rs wlthiA eaeh siletopl& 

• The a•,·erage e111lJeGteEI al'Aallnt fer an IAdMEl1c1al award •Nithi11 tl:iat 

~ 

, { Formatted, Foot: (aflbrl 

, _ , · fom>atted, font: (allbtl -~- F<>tmatw111 llo bullets or numbering 

e Nofftt. EERE anticipates making (b) (5) awards under this FOA. 4 - -- -- - l'om1atted: Normal, Indant: left.: l.25", Ho bullets or 
EERE may Issue one, multiple. orno awards. Individual awafd =nu_:.;m..:;bwi=·"g"-----------------' 

~awards may be somewhat higher er lo',wr thaA the exp~ 

Q!le5tf91l511Jie11r #!" FQ~? Emal.' SEFQ,RM@ge,dqe.1111~. 
Pmiilem5' w/111 URE €1rdfrzn{Je.2 liff/11,l/ fiERf liFRli Ex,;h~9fff@k.,.,Jee,q911 

111,/uiJ., H) A 11ame allfi 11111nller /11 slll>je&t line. I 
' r 

' r 
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a-ffi81,/l'!Hie!')effiilng GR the stofle of the p~~(b) (5) 
million, 

• The E!llfletted award d1,1ration for a flFOject 'NithiFI that subt&piG 
o Nate; bepending en the seepe of the flR'lpo:Sed fl~ 

some f;lrojeets ma•,• ha1Je shorter dYratlons, aAe in rare cases, 
longer auratioRs 

• The exj;leeted Awml:ier ef awards ~at ee1,1ld be made for tile 
~ 

o ~lete: The aetYal ft\,lffiber of awards iier s1,11aiteiiie will depeRd 
OR me Rwmbe,: aRfl fjUality ef ap1Jlicatiens wiihin eaeh 

.~ 

i;>etalls {$a!l!..!iM in total wndlng, 
+e11ie +ltle 

belew •,•a Illes am BflflFG!dmate) 
Wf'IG a: Adaiitl•.•e Leeal Gries, Ad\laneed Syste!fls lntewatien +&hnelogies (i!Q% east share, TRl 2 !i} 
+el}IE--1.± ~ve LeealGriaG $UM 

$4,5M,'awa1d 

~ 
4-eWaffi 

:i:epl~ !i-Ola1 Ql,•e1\1abillty ~ 

~ S&laf+-X ~ 
a-y.,a,,. 
~ 

+ef'i<>-M fflfl8YiJIV,e r>,atlw,ays: ~•,'&!~m• lllteg(,allafl $;!M 
~ 
~ 
~F<ls 

+aiaie 2: fel'!eeRtrating Sela11-Pewer RE!seareh llnd 9e¥eleiiment-(Wf' E8$t-i;Rare,-TRL i! !ij 
+c>pie-;!.1 

~ 
~k;-;!.& 

~ 

¾pie¾.!> 

~ 

~ 

*JI~ 

smali-lnn1111.1tive PFll~laf-jst~-tfa\mg-SOl<ll' ~ 
f'llWeF $lQQlc,la,..,A! 

~ 
~ 

As,.,a11eed ~SP Ge~ ~ 
A<Wa~!!•'-Y•le~ leF GSP. ~w;ml 

Aol~•a~eeil C~P 'R,eFm al~~- ~ 
~ 

lnl\~!.! CeR68Rlfali11g~l'11'-PeWGF ~ 
~ 

~"' 
~ 

:fQpic ~: Phete~•oltaies ResearEh :rnd Qevelopmerit (:W~ Gest sh.iF1!1 TRb 2 5} 
Smalt IRR8'.<ali~ flf,e/e•t51ft Selar {S!Pij1 Plwle•~ltaff/5 $™ 

$2001,'av,a,<1 
~ 
~ 

~g Alrefolaliili~ity, aAEI Map11/iie!11rablli!y 11f $:!1M 
P\I Gells, Mo<iwl!5, a 11d Systems $a,Sf;4/a'.•,•a1~ 
Geli;,l,&Fatwe ffess lo1114i11g P\' Resea""1! a.,,,i,a ... 

Qlle5~kiru slll•III lhi< .<QA? f)1Jffl.'ffTO.,<:(}A@ee,1HJ!!;ffe>I', 
Prob.1em• Y,~11, ffRf flfcllsli!JM-fl'IU,,Y EfRf ff;llf Exciltffl~~,w 

lllehlfle ff/A 11t1111e e111l1111mberin sllh}e•tllRe. 
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:rei,J<r-.M 

'.fef;i&-4d 

+ajlie-4,;l, 

~. 
"1Ro'.'<lti•,•e Patlw;a~et<>valt.iks $4M 

~HI 
~ 

4-awaflli; 

+e-f}i~Fa•ARg am! lsMflaAalRg tlie Salaf !AE!wstf'f ~hreugl=i IAfeFkfuFee IRit-iatives 
~eq,1 Me eest 6AaFe (!eElueaUeA al'lEi G1c1lFea~lil I +aflie 4.;! ;!fl% east stiare) 

iil<flilt\<ll~lar \1/.lrkforrn ~ 
~/<lwaHl 
~ 
~ 

Digital Aea~taUoR IR Power i;ystems tk~rkfefaee "}6M 

lnltlaWie!. f™l,awaf!i 
i>-'/<!il~ 
~ 

• · ·· - -( Formatted, Indent: L€ft: o• 
EERE may Issue awards In one, multiple, or none of the topic areas under this"· - ·· ·[ Form~t.t<KI: Indent: Left: Li5" 
mA.-, 

EERE may establish more than one budget period for each award and fund 
only the initial budget period{s). Funding for all budget periods, Including the 
initial budget period, Is not guaranteed. Before the expirntlon of the initial 
budgetperfod/s), EERE may perform a down-select among different 
recipients and provide additional funding only to a subset of recipients. 

4 - - a Formatted: Jndent: Left: O" 

• - · ·· ·( Form~tted1 Indent; left: 1.25" 

l 

l 
l 

Ii, Period of Performance _ . ·[ Fom1attei1: Font! Calibri ) .__ .. ·-- -- . ---- . -- ----. --- -- . ··----- -. -- -. .. --- - ~==========,======~ 
EERE anticipates making awards that w111 run ffom one ,u_P_ t_o_~36 ____ :'._.,,. .. F•.n-11,atted: Default Paragraph F<mt I 

rnonth:i.!n _len_g_!~, _COf!lpris_ed of <:JI~~ {)r m~r~ _b!-)dge_! pl'lrlod~'...P_roject ___ .. _ .. Fosmatte<11 Indent; Leit: 1.25'" I 
continuation will be contingent upon sat(sfactory performance and go/no-go Fosmalted, DefaultPi1,agrapl\ Font I 
decision review. At the go/no-go decision points, EERE will evaluate project 
performance, project schedule adherence, meeting milestone objectives, 
compliance with reporting requirements, and overall contribution to the 
program goals and objectives. As a result of this evaluation, EERE will make a 
determination to continue the project, re-direct the project, or discontinue 
funding the project. 
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EERE wlll accept only new applications under this FDA. EERE will not consider ... - - {Formatted, lndent: left 1.25" 

appl!catlons for renewals of existing EE RE-funded awards through this FOA. 
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Through Cooperative Agreements and other similar agreements, EERE provides ◄• - ·- -( Foun~tted, Indent: Le1t: 0.86" 
financial and other support lo projects that have the potential to realize the FDA 
objectives. EERE does not use such agreements to acquire property or services for 
the direct benefit or use of the United States Government. 

I. .«;<?Cll?.~r_a!lye .~g!_el!l'i:n_e_!l~S. . __________ .. __ -· . _________ >< - Formattedr font: Callbtl 

EERE generally uses Cooperative Agreements to provide financial and other ~­
support to Prime Recipients. 

Fermatted: Numbered + Level: 1"+ Numbe!lng Slyle: I, II, Iii, 
... + 5t!rt at: 1 + /lllgnment: Left+ Al\!ned al: l" + Indent 

lhrough Cooperative Agreements, EERE provides financial or other support • · - -­
to accomplish a public purpose of support or stimulation authorized by 
federal statute, Under Cooperative Agreements, the Government and Prime 
Recipients share responsibility for the direction of projects. 

al: 1,25" 

Formatted1 Indent: Lelt: 1.25" 

forrna\ted, Indent: u.m 1,25'' 

EERE has substantial involvement in all projects funded via Cooperative • - ·· .. -(1-orma~, Indent: left: 1,25" 

Agreement. See Section VI.B.9 of the FDA for more information on what 
substantial involvement may involve, 

II. Funding Agreements with FFROCs _ -· ·f:,;::,~=o•=m=atted==' F=o=nt=• ca=i=brl========~J 
i'n most cas~S: Federally f:unded-Rese-arch-and tieveiopment Cent~rs IFFRDC} ~ ~ -- -·( For111atted1 Indent: U!ll: 1.25" ) 

are funded Independently of the remainder of the Project Team. The FFRDC 
then executes an agreement with any non-FFRDC ProjectTeam members to 
arrange work structure, project execution, and any other matters. Reg:ardless 
of these arrangements, the entity that applled as the Prime Reclplent for the 
project will remain the Prime Recipient for the project. 

•- - - · formatted; Indent: Ll!ft: O" 
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Altha-ugh EERE ha~ the -auth-o~ity to -provide finan~ial support-to -Prime- -- . -:;~· --- l formatted: Indent: left: 1.25" 

Recipients through Grants, EERE generally does not fund projects through 
-Grants. EERE may fund a limited number of projects through Grants, as 
appropriate, 
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In rare cases and if determined appropriate, EERE will consider awarding a ◄- - - -[ formatted: Indent: left: 1.25" 

lechnology Investment Agreement (TIA) to a non-FFRDC applicant. TlAs, 
governed by 10 CFR Part 603, are assistance instruments used to Increase the 
involvement of commercial entities In the Department's research, 
development, and demonstration programs, A TIA may be either a type of 
cooperative agreement or an assistance transaction other than a cooperative 
agreement, depending on the Intellectual property provisions. In both cases, 
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TIAs are not necessarlly subject to all of the requirements of 2 CFR Part 200 
as amended by 2 CFR Part 910. 

In a rtA, EERE may modify the standard Government terms and conditions, 
Including but not limited to: 

• Intellectual Property Provisions: EERE may negotiate special 
arrangements with recipients to avoid the encumbrance of existing 
Intellectual property rights or to facilitate the commercial 
deployment of lnventioris conceived or first actually reduced to 
practice under the EERE funding agreement. 

• Accounting Provisions; EERE may authorize the use of generally 
accepted accounting princlples (GAAP} where recipients do not have 
accounting systems that comply with Government recordkeeping and 
reporting requirements. 

- ~ ~atted, lnd~nt: Left: 1.25" 

EERE will be more amenable to awarding a TIA In support of an applicatlon ◄- - -· ·( Totmatt...i, Indent: Left: l.25" 

from a consortium or a team arrangement that includes cost sharing with the 
private sector, as opposed to an application from a single organization. Such 
a consortium or teaming arrangement could Include a FFRDC. If a DOE/NNSA 
FFROC is a part of the consortlum or teaming arrangement, the value of, and 
fonding for the DOE/NNSA FFRDC portfon of the work will be authorized and 
funded under the DOE field work authorization system and performed under 
the laboratory's Management and Operating contract. Funding for a non-
DOE/NNSA FFRDC would be through an interagency agreement under the 
Economy Actor other statutory authority. Other appropriate contractual 
accommodations, such as those Involving intellectual property, may be made 
through a "funds In" agreement to facilitate the FFRDCs participation in the 
consortium or teaming arrangement. If a TIA is awarded, certain types of 
Information descrlbed in 10 CFR 603.420(b) are exempt from disclosure 
under the Freedom of Information Act for five years after DOE receives the 
Information. 

An applicant may request a T1A If it believes that using a TIA could benefit the•- - - -[ Formatted: Indent: \.elt: 1,2s" 

RD&D objectlves of the program {see section 603.225) and can document 
these benefits. If an applicant is seeking to negotiate a TIA, the applicant 
must Include an explicit request in its Full Application. After an applicant is 
selected for award negotiation, the Contracting Officer wl!I determine If 
awarding a TIA would benefit the RD&D objectives of the program in ways 
that likely would not happen if another type of assistance agreement (e.g., 
cooperative agreement subject to the requirements of 2 CFR Part 200 as 
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amended by .2 CFR Part 910). The Contracting Officer will use the criteria In 
10 CFR 603, Subpart B, to make this determination. 

Ill. .~!.ig~~~,~~y _Inf ~r ~~~io~ - - - - - - - - .. .. .. - - - - - - ... - - - - - . . .. - - - - ... ; ,{~_F_o_r_m __ a_tt=ed=i-J;_o_n_t:=C..=llb=rl===============: 
To be considered for substantive evaluation, an applicant's submission must meet the •- · ·· ·[ Formatted: oon\ kll<lp with next, Dont k,:ep Ones ~elller 

criteria set forth below. If the application does not meet these initial requirements, it 
will be considered non-responsive, removed from further evaluation, and Ineligible for 
any award. 

a-.A. Eligible Applicants ---- ······-----· .. -----·· 
J.. ·- .. - - - - .• 

.... __ ,1·· . - - .- -~ 

i. Individuals , 
'tis.-citiz~ns· ind-lawful p-~ .. in~nent ~esid~nts -are e1igfbie to -apply for 'funding-;,'\, 

. ' ··-----· ·-·-----, - .... ~ 
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ii . • l?~i:ii_eJ~ic E,!1!(!~e~ _ ... _ .. __ .. _ _ ..... _____ . . ... __ .. __ 
For-profit entitles, educatlonal Institutions, and nonprofits that are 
incorporated {or otherwise formed) under the laws of a particular State or 
territory of the United States are eliglble to apply for funding as a Prime 
Recipient or Subreciplent. Nonprofit organizations described in section 
50l(c)(4) of the Internal Revenue Code of 1986 that engaged ln lobbying 
activities after December 31, 1995, are not eligible to apply for funding. 
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State, local, and tribal government entitles are eligible to apply for funding as•- - - ·I Fom,al;ted: Indent: Left: L2S" 

a Prime Recipient or Subreclplent. 

DOE/NNSA Federally Funded Research and Development Centers (FFRDCs} 
are eligible to apply for funding as a Subredplent lreset\•in~p to 49.9%, ef 
the a•A•anl fuREling) but net as a Prime R~clplent or Subrecipient. 

Non-DOE/NNSA FFRDCs are eligible to apply for funding as a Subredplent 
(reeei•,iflg up t0 49.99' ef the awaM fwRdiAgr,. but are not eligible to apply as 
a Prime Recipient. 

Federal agencies and Instrumentalities (other than DOE} are eligible to apPly 
for funding as a Subredpient. but are not eligible to apbly as a Prime 
Recipient er as a Subr=eeiplel'lt. 
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Foreign entities, whether for-profit or otherwise, are eligible to apply for •- - · -{ for11ta1ted: Indent: Left: 1.25" 

funding under this FDA, Other than as provided in the nlndMduals" or 
"Domestic Entitles" sections above, all Prime Recipients receiving funding 
under this FDA must be incorporated (or otherwise formed) under the laws 
of a State or territory of the United States, If a foreign entity applies for 
funding as a Prime Recipient, It must designate in the Full Application a 
subsidiary or affiliate incorporated (or otherwise formed) under the laws of a 
State or territory of the United States to be the Prime Recipient, The Full 
Application must state the nature of the corpornte relationship between the 
foreign entity and domestic subsidiary or affiliate. 

Foreign entities may request a waiver of the requirement to designate a •·· - ·- ·! formatted: Indent: Left: 1.2s• 
subsidiary in the United States as the Prime Recipient In the Full Application 
(I.e., a foreign entity may request that it remains the Prime Recipient on an 
award), To do so, the Applicant must submit an explicit written waiver 
request in the Full Application. Appendix C lists the necessary information 
that must be Included in a request to w4ive this requirement. The applicant 
does not have the right to appeal EERE's decision concerning a waiver 
request. 

In the waiver request, the applicant must demonstrate to the satisfaction of •- - - i Formatted, Indent: Left: 1.25" 

EERE that it would further the purposes of this FDA and Is otherwise In the 
economic interests of the United States to have a foreign entity serve as the 
Prime Recipient, EERE may require addltlonal Information before considering 
the waiver request. 

A foreign entity may receive funding as a Subreclplent. •- - ·· -( Formatwd: Indent: Left 1,25• 
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Incorporated consortia, which may include domestic and/or foreign entities, •-· - - -[ Formatted: Indent: Left: 1,25" 

are eligible ta apply for funding as a Prime Recipient or Subreciplent. For 
consortia incorporated (or otherwise formed) under the faws of a State or 
territory of the United States, please refer to "Domestic Entities" above, For 
consortia Incorporated In foreign countries, please refer to the requirements 
in "Foreign Entitles" above. 

Each Incorporated consortium must have an Internal governan~e structure •- - - -( Formatted: Indent: Lelt: 1.25" 

and a written set of internal rules. Upon request, the consortium must 
provide a written description of its Internal governance structure and its 
Internal rules to the EERE Contracting Officer, 
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v. Unincorporated Consortia .... ·§ma"ed' F11111: canbr1 ·-

Unln~m-p~·raied C~nsortia~ which may Include domestic-and f,;reign entitle;,-;~· - f,o'rmaHA>dl lndenl: Left: 1,25' 

must designate one ml!mber of the consortium to serve as the Prime 
R!!clplent/consottlum representative. The Prime Recipient/consortium 
representative must be incorporated (or otherwise formed) under the laws 
of a State or territory of the United States. The eligibility of the consortium 
will be determined by the eligibillW of the Prime Recipient/ consortium 
representative under Section Ill.A of the FOA. 

Upon request, unincorporated consortia must provide the EERE Contracting •-· · ·· ·{ Formatted, Indent, Lelt: 1.2s• 

Officer with a collaboration agreement, commonly referred to as the articles 
of collaboration, which sets out the rights and responsibilities of each 
consortium member. This agreement binds the individual consortium 
members together and should discus>, among other things, the consortium's: 

• Management structure; 
• M!!thod of making payments to consortium members; 
• Means of ensuring and overseeing members' efforts on the project; 
• Provisions for members' cost sharing contributions; and 
• Provisions for ownership and rights In Intellectual property developed 

previous.Iv or under the agreement. 

) 
_] 

hB. Cost Sharing 
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The cost share must be at least 20% of the total allowable costs for research and •· -. ;· ·>-Fo_n11_att_ed_: fi-•-nt_: BD_ld=--~-~----~ 
development projects (i.e., the sum of the Government share, Including FFRDC \, '· Fonnatted: Nonna!, Jndent: Lelt: o.se•~ Ito b\lllets or~ 
costs If applicable, and the recipient share of allowable costs equals the total ', numbering ~- _ • __ J 
allowable cost of the project) and must come from non-Federal sources unless ·(!ormatted: Indent: Left, o.ee• ~ 
otherwise allowed by law. (See 2 CFR 200.306 and 2 CFR 910.130 for the applicable 
cost sharing requirements.} 
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cost.s~<II'~ i_nfqr~atio~ ~~e_et ~_n_d_s_?m_p!e_ c_ost,s~!f~ _c~l~~l~~!!!_O_ a.? J\pp~ndicJ~ ~~ .. ___ ·· · Fonnatted: Indent, ~It: o.ea• 
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I. Legal Responsibility 
.Although the cost-shar; ·r;ciuirement appiies -t~ the p·roJect as 7i wtioi'e~ -­
including work performed by members of the project team other than the 
Prime Recipient, the Prime Recipient is legally responsible for paying the 
entire cost share. The Prime Recipient's cost share obligation is expressed in 
the Assistance Agreement as a static amount In U,S, dollars (cost share 
amount) and-as a percentage of the Total Project Cost (cost share 
percentage). If the funding agreement is terminated prior to the end of the 
project period, the Prime Recipient Is required to contribute at least the cost 
share percentage of total expenditures Incurred through the date of 
termination. 

The Prime Recipient is solely responsible for managing cost share 
contributions by the Project Team and enforcing cost share obligation 
assumed by Project Team members in subawards or related agreements. 
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requirement among the team members. The amount contributed by 

I 
=1 

indivldual Project Team members may vary, as long as the cost share 
requirement for the project as a whole is met, 

ill. Cost Share Types and Allowability - - . - -[;:;;;f="==tm=a=tted=: !i==o==nt"', °'=l=ibd===========J ·Ev~rv c"ost-share-coiitrlbution must-b~ -ailowahie under the-applicable Federal~- - .. -(!ormaltedl Indent: Left: 1.25" = ] 
cost principles, as described in Section IV,J.1 of the FDA. In addition, cost 
share must be verifiable upon submission of the Full Application. 

Project Teams may provide cost share In the form of cash or In-kind 
contributions, Cost share may be provided by the Prime Recipient, 
Subreciplents, or third parties (entitles that do not have a role In performing 
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the scope of work). Vendors/Contractors may not provide cost share. Any 
partial donation of goods or services is considered a discount and is not 
allowable. 

,(;<!_s~ ~12nt~i~'-:!_tj_o_n~ !_ncl\l~'c,_b_u! are __ n-9~ ~mi~~d_ t_o_:_ P.e_r~~n_!l~l __ co?.t:;;,Jril_lg_e ___ ~-:· < - ·>-F ... o=rm=a=tt=ed=•=~-on_1:=1=2-=pt=---======-_J=--< 
costs, supply and equipment costs, Indirect costs and other direct costs. ' · Formatted: Plain Text, Indent: '-'lft! 1,25' 

In-kind contributions are those where a value of the contribution can be •- -- - ·{ fnnnatted: Indent: Left: 1.25'' 

readily determined, verified and justified but where no actual cash Is 
transacted in securing the good or service comprising the 
contribution,_ Allowable in-kind contributions include, but are not limited to: 
the donation of volunteer time or the donation of space or use of equipment, 

Project teams may use funding or property received from state or local •- - - { Formatted: Jnde.nt: Left: 1,25" 

governments to meet the cost share requirement, so long as the funding was 
not provided to the state or local government by the Federal Government. 

The Prime Recipient may not use the following sources to meet Its cost share•- - - {Formatted: Indent: left: 1.25'' 

obligations including, but not llmited to: 

• Revenues or royalties from the prospectlve operation of an activity 
beyond the project period; 

• Proceeds from the prospective sale of an asset of an activity; 
• Federal funding or property (e,g., Federal grants, equipment owned 

by the Federal Government); or 
• Expenditures that were reimbursed under a separate Federal 

Pr?gram, 

.. - -- -- -[ Formatted: Indent: left: 0" 

Project Teams may not use the same cash or In-kind contributions to meet •- - · -( Formatted: Indent: Lelt: 1.25" 

cost share requirements for more than one project or program. 

Cost sh<1re contributions must be specified In the project budget, verifiable •· -- ·· ·[ Formatted: rnde~t= Left, 1.25" 

_from the Prime Recipient's records, and necessary and reasonable for proper 
and efficient accomplishment of the project. As ail sources of cost share are 
considered part of total project cost, the cost share dollars wlll be scrutinized 
under the same Federal regulations as Federal dollars to the project. Every 
cost share contribution must be reviewed and approved in advance by the 
Contracting Officer and incorporated into the project budget before the 
expenditures are incurred. 
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Applicants are encouraged to refer to 2 CFR 200.306 as amended by 2 CFR 
910,130 & 10 CFR 603,525-555 for additional guidance on cost sharing. 
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incrementally over the life of the award. specifically, the Prime Recipient's 
cost share for each billing period must always reflect the overall cost share 
ratio negotiated by the parties (I.e., the total amount of cost sharing on each 
invoice when considered cumulatlvely with previous invoices must reflect, at 
a minimum, the cost sharing percentage negotiated). As FFRDC funding will 
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before they go into effect. 
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2. Replies to Reviewer Ccimments 
Replies to Reviewer Comments are deemed compliant If: 

• The,R_epLv_tt:1,~~~i~~r-~rn.!l!e_n!S_C?~J)l_ies with the content <!nd 
form requirements In Section IV,E of the FOA; and 

• The applicant successfully uploaded all required documents to 
EERE Exchange by the deadline stated In the FOA, 
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FOA, are deemed nonresponslve and are not reviewed or considered. 

t.-E. Other Eligibility Requirements _.,_ ---- ---~- , .. --~- ···~~--- --~---

i. Reguirements for DOE/NNSA Federally Funded Research and 
Development Centers (FFRDC) listed as the Applicant 
A DOE/NNSA FFRDC is eligible to apply for funding under this FOA lf its 
cognizant Contracting Officer provides wr1tten authorization and th!a 
authorization Is submitted with the application. If a DOE/NNSA FFROC Is 
selected for award negotlation, the proposed work will be authorized under 
the ODE work authorization process and performed under the laboratory's 
Management and Operating (M&O\ contract. 

The following wording Is acceptable for the authorization: 

Authorization is granted for the I Enter Laboratory Name] Laboratory 
to participate in the proposed project. The work proposed for the 
laboratory is consistent with or complementary to the missions of the 
laboratorYt and wlll not adversely impact execution of the DOE 
assigned erograms at the laboratory. 

i.l!:.~~q~l!~l!'.en!~ !C?_r -~gy~~~~ _a!l_d_ n~l'!-P..~E_/_N_~_~A f~~t!~ally __ _ 
Funded Research and Development Centers Included as a 
Subrecipient 
001:iNNSA and non-DOE/NNSA FFRDCs may be proposed as a Subreciplent 
on another entity's application subject to the following guldelines: 
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use of the FFRDC on the proposed project oJnd this authorization must be 
submitted with the applkatlon. The use of a FFRDC must be consistent 
with its authority under its award. 
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the use of the FFRDC on the proposed project and this authorization must 
be submitted with the application. The following wording is acceptable 
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Authorization Is granted for the [Ent"iir.{~b!>f~J(\ry}l~m!i,i' 
Laboratory to participate in the proposed project. The work 
proposed for the laboratory ls consistent with or complementary 
to the missions of the laboratory, and will not adversely Impact 
execution of the DOE assigned programs at the laboratory, 

,._ -· .. ·f fOn!llltte4: [~dent, Lell:: 1.5", P,fght, 0.5" 

3. Value/Funding •- - -
The value of and funding for the FFRDC portion of the work will not 
normally be Included in the award to a successful appticant. Usually, DOE 
wlll fund a DOE/NNSA FFRDC contractor through the DOE field work 
proposal system and non-DOE/NNSA FFRDC through an lnteragency 
agreement with the sponsoring agency, 

4, Cost Share 
Although the FFRDC portion of the work is usually excluded from the 
award to a successful applicant, the applicant's cost share requirement 
will be based on the total cost of the proJect, Including the applicant's 
and the FFRDC's portions of the project. 

5. Responsibility ~ - --
J~~ Pr\l!,l~ ~'c_c_ipi~f!_t}'ljl! be t_h~ .fi!SPDIJSJ~~ ~l;ll~(!rJty _!'e_g_<;l!::c!!l!g_tl_ll! ____ ~: , __ _ 
settlement and satisfaction of all contractual and administrative issues 
including, but not llmited to disputes and claims arising out of any 
agreement between the Prime Recipient and the FFRDC contractor. 
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to submit an app\!cation in response to this FOA lies solely with the applicant. 
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:i:he Letter ef IAteAt, Conel!pt Pa!)l'N',The Full Application, and Reply to Reviewer 
Comments must conform to the following requirements: 

• Each must be submitted In Adobe PDF format unless stated otherwise. 
• Each must be written In English. 
• All pages must be formatted to flt on 8.5 x 11 Inch paper with margins not 

less than one inch on every Side. YseUse Times New Roman typeface, a black 
font color, and a font size of 12 point or larger (except in figures or tables, 
which may be 10 point font}. A symbol font may be used to insert Greek 
letters or special characters, but the font site requirement stlll applies. 
References must be included as footnotes or endnotes In a font size of 10 or 
larger, Footnotes and endnotes are counted toward the maximum page 
requirement,-Yse efTlmes ~low Re!FlaR l\'i:iefaee Is FOGeFAl'fleRded, illeeiblo 
submlssiens will 1rnt be re•fie•,'.•ed. 

• The Control Number must be prominently displayed on the upper right 
corner of the header of every page, Page numbers must be Included in the 
footer of every page. 

• Each submission must not exceed the specified maximum page limit, 
including cover page, charts, graphs, maps, and photographs when printed 
using the formatting requirements set forth above and single spaced. If 
applicants exceed the maximum page lengths Indicated below, EERE win 
review only the authorized number of pages and disregard any additional 
pages, 

•- - - { Forma"ed' ln(lent: Le~: 0.88" 

.,_ - - -~atted~ Indent: Ll!ft: o• 

l 
·-7 

Applicants are responsible for meeting each submission deadline. Applicants are ◄- - - Formatted: Indent: Left: 0.88" 

strong Iv encouraged to submlt.t~el_~ b~tter5. of 111!!!% §~RGept !'a~ ~ull. ___ •.• •._fo_rm_a_tt_ed_: f_a_nt_col_or_: A_u_to ________ __. 

Ap(:!licatlons at least 48 hours in advance of the submission deadline. Under 
normal conditions (i.e., at least 48 hours In advance of the submission deadline), 
applicants should allow at least 1 hour to ~-u!J~~t_a_ l_e~te".:~f .!At'?~ ~~~t .~P~ _ .• , - {i:--F_u_rr11=a~"-ed=•-F-oo"-t=co1-or_,_,,._u1o~=-=~~--J 
Full Applicatlon7 or Reply to Reviewer Comments. Once,t~!et.~(!!' _o_f l_ft:!e_Rt,. _ _ _ __,, __ •. -[formattQII• Fontcolcr: Auw =1 
CeA1;ept Paper, Full Application, or Reply to Reviewer Comments is submitted In - • -(i,olfflatted1 Font color, Uloe = ::J 
EERE Exchange, applicants may revise or update that submission until the 
expiration of the applicable deadline. If changes are made, the applicant must 
resubmltJ;~e,.te~~~ of:J!.'~eRt, ~AG_ep~ ~.P~~. _K! !I ~e_ll~~t!0_!17 '?~ ~eply_ t~ __ . _ _ _ .. >-F-o_rm_"=tt=ed=• Fon-t=col-or_,._,.=•t=o=~=~~-~=...( 
Reviewer Comments before the applicable dE!lldllne. -- · ~f_o_rm_11_tttd __ : i;_a_nt_oo_llll_:_B_tu_e _____ ~--~ 

EERE urges applicants to careful\',". review their full Applications and to allow ..,__ - - ·(,o,m11tted, Indent, Left: O.US" 

sufficient time for the submission of required information and documents. All Full 
Applications that pass the fn[tial eligibility review wlll undergo comprehensive 
technical merit review .iccordlng to the criteria Identified In Section V.A.2 of the 
FOA. 

Que5t/<1Ro 11b011t tills HM? /;mai,1 Slff@.,<OA@ee.dee.110\1. 
P;,)bkNm 11','#l li€Rfli11Ghet1(18?1i111ail~RF M,6/i lil«hGRIJoMl@pOl'.t@l!q,d/1~ 

IIIG/11d~ "'1A RBR!e ell d lll#Rlbev ill $1/BjiJGt 11-. 
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i. Additional Information on EERE Exchange • ..• , · Formatted, ront1 ca11brr ==~=~=~~) 
'ff R'E Ex~h-ange is d~sign~d tci" ~rif~r~e the d-eadHnes ;pe~1f1eci ,-n-thls FOA.-Th·e~--- . ' . forma.tted1 Num~red-;· lev<!I: 1 + Numbering Style: ,, ij,~11, 

. • . ·. • .. + Sta.rt at: 1 + Al1gM1ent: le.It+ Aligned at: 1" + Indent 
"Apply" and "Submit" buttons will automatically disable at the defined ', at, LZS" 
submission deadlines. ™-eans ap11lieants-in-#le proooss-af &l:IBl'fliUlng an • .. >-Fo--,m~atte,-d-, 1-nde=--=nt-: lelt-:-1-.2=5-" ~~----~ 

applieathm will be l8GkeEI out at'IEI unable tg cgrnplete the proeess {see eoveF 
~-9HniJlc-ati-eA aeaEllh:ies), Should appllcants eKperience problems with 
EERf. Exchange, the following Information may be helpful. 

Applicants that experience Issues with submission ~stlens abol.lt • · - - {,cnnatted1 Indent: le.ft: 1.251' 

H,RE F1,mdlng 013portunity f:Kekange websiie wnetlonalit•,'PRIOR to the FDA 
deadline: In the eyent that an appllcant experiences technical diffkulties with 
a su bmfss(on, the Application should ~contact the EERE Exchange 
helDdesk for assistance (EERE-ExchangeSupport@hg,doe.gov}. The EERE 
Exchange helpdesk email aEle1'8&s for as~lstanse llii_ 
fi:@:.rnge~!-J@Port@'1a,d@e.go~). If tl'l~foR saAMt lie rr:!sah•ea a•,ieF 
email, applicants may also eaU-tl'le ltl<Ri; and/or the EERE Exchange~ 
at 2.02 2S7 109G, J;iowever tkls line is likely te ae busy on ill!ll)lita~le-R 
Eleailllne dates. The I0111ahang€ Ae~system administrators will assist 
Applicants in resolving issues. 

Applicants that experience isslleslssye wrth submissions that result In late ... ·· ·· ·[ Formatted: Indent, Left 1.25" 

submissions: In the event that an applicant experiences technical difficulties 
so severe that they are unable to submit their application by the deadline, 
the applicant should contact the EERE EKchange helpdesk for assistance 
(EERE-ExchangeSupoort@hq.doe.gov). The EERE EKchange helpdesk and/or 
the EERE Exchange system administrators will assist the applicant In resolving 
all issues °(including finalizing submission on behalf of and with the 
applicant's concurrence). PLEASE NOTE, however, those applicants who are 
unable to submit their appllcation on time due to their waiting until the last 
minute when network traffic Is at its heaviest to submit their materials will 
not be able to use this process.--l>lote that ~ERi! i!11~h;u1ge i;an sreate a re part 
doe.tn1eRting WABA a legiR OealFF1nl afla ,•,•keR a SlclBff!issian was started to 
~J:ffline sfleelfii:all>,• 'Nilen ls~es have atewrred. 

J 

bLApp!l~~t.ip_n_ ~<>rl!l_S_ .. ---- ' .. -- .. -.. ---- ---- ' . ---- ,. , .. farmatted1 font: Olllbri 
.. •· •.. F"-~~=-~~--==-=~-~ 

- formatted: Don't keep with nm, Don't keep linlls together The application forms and instructions are available on EERE Exchange. To access 
these materials, go to https:ljeere-EKchange.energy.gov and select the 
appropriate funding opportunity number. 

QUe$ti9R& ai,99t IA/5 ro.4? fifffl#f&f(9. f()A@eg.tloJM<W, 
Pro/ilemHY~l,1 ff.llf fERE f1<£/IM!ll!AY!Jtt!!@llfl.dee,q911 
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,No~e.: J~~ m~~i~~I!'. f~~ ~lz_e *~t_ ':_a!' ~~ ~lgade_d_ t_l? .!~e. ~E_Rp _Exc~i3~e \'f.~b~J!~ i_s~-"-, · Form_!tt~• Font: ~ot-eo_ld==--===~===~ 
;wMil0MB, Flies In excess of~~ cannot be uploaded, and hence cannot '· Formatted: Indent: Ldt: o,B8" 

be submitted for review, If a file exceeds ;WMS, please auer-Hpt te re!lue~ 
b;· i;am~ressing tl:ie Jile aAd/ar iA1agE!6 aRd fig1:1Fes withiA tl:1e file, If a f-lle still 
~~10MB but Is still within the maximum page limit specified in the 
FOA, It must be broken Into parts and denoted to that effect. Fpr example: 
Contro1Number_Lead0rganliation ... Project_Part_1 
ControlNumber _Lead0rganliation_Project_Part_2, etc, 

ii, CsAtent aRci Fe~m sf tke lette~f lfltel'I-\ 
Te be eligible to swbmit a Geneept-Papei:-and ~llU--Ap-p!JEQtlofli applieaRt5 
1m1st s1a1bmlt a beUeF of !AtBRt b'f the speeifled i:ll:1e date aRd tlr:ne, betteF& 
ef IRtent wlll he bl5ea by EERE to plafl fel'-#ie merit rn•.•iev.< prosess. Tf:ie 
leUe/'5 sha~ld R8t eeFlllliR aw,· pf8fllietary or sel'l&itille b\lsiaess 
iRfo-rmatleA-: The latt1m wlll Ret lie \IS@a ier de"'m seleetleR 11wrpeses, :mil 
do Rot somFRit • .m l!pplkaRt m swbmltan applJcat.'rm. 

l!eRE wUI Ret f(!>Jlew or GaAsideF ineligible bettefs of IR-tent (Gee S:ee-tleR Ill 
of-the ffiAj, 

~mdisant m\lst provide tl\e fellsw#lg inf.affAatlaR as paft ef the better 
of-111tent: 

._ PF&jest Tit-let 

.._ Lead Organl;i:atieR; 

.,._ Organi~atiOFi-T\•pe (8ush:i11ss < !iQQ.€mplo,,<ees; Bb1SiRe55 >-1000 
EFAl)lo•,1ses; 8m;iness §00 l:QQQ l!mplo•,•ees; fea@rall•,« ~Adea 
Researsh aRd De>J!!lapmentQmter IHRD<;:); Ga>,<ernment O~d, 
GoveFRA'leRt O!iJE!feteel, NBA Prnfltr lJAi1,1erslty); 

.._ Wheti=le~ the J\pplleatleR has beefl-pre,..!ousl>f submitte!l to 1;:r,Rfi; 
• % af effort ceAtributed b'f the be1td OrgaAl1;atl0R; 
.. The Projest Team, im:h,nliRg: 

e The Prinelpal IA•,•estlgater for the Prime ReeipieMt 
e Team Membel'!> (i.e., SwbredpleRt5); and 
e Ke·t ParUcipaAts {i.e., iRdi'/id11aJ5 •.vha Got1trib1Jte IA a 

&wbstomtive, ffJl.'as1a1rnablewa•l1El the El!!eC\.ltlaA ofd1e 
l)FO~esei.l tirejeet)J 

..._ Tl:lt speeifie FOA s11btepis area bl'liRg addressed a Rd the Prejm:t Fac1.15 
Afeaf&c): e,g,, P.hata'16/ta1€5, G.ITe-depoRlti&II, RellabiNt;i 

Q11e.stie,i;; oll"llt #Ii~ i'OA?Emc,1/S/iro.FQM!)ee.JG"'ffli!V; 
~ge'Umel/ fERE lil,8~ ie«lwll§l!Stlfflft@h!MleedW'/ 

ll!El11de FQ,l\ RI/Ille 9AQ 1111/!We( In SW,}eff-lme, 

I 
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e----+0f}IG!s\lbtoplc IEl~tioo--will he!~ sert applii:ations;iml 
determiAe re¥1e,...•er ekpert-1&@ areas t:ieeded for eae!l 
Gp~ 

,._ Ab5tfaet The a9!itfaa prevlded sho1dd be i:iet moro than 200 •IJil~s 
IA- lena:th, and s1'!01;1ld pi:e>AEle a tnJfH?ated el<fllaflatlen ef tl=!e 
!)Fepesed prejeet. 

M. Content and ~orm ef th~ CGAEiept Papei: 
Te be ellglble to s1;1bmlt a f111i AppliEatlen, applleaAts m~kwbmit a umwpt !2apef 
ev the s1,1eeltied ~h,1e-~te afld time. 

CeReept 12aiier Gen,ent ~eq\llremen~s • - , .• ·>=Fo=rm=~"""'===; F=on_t=co=lo=n=a=lues=~-~======-={J 
[5REarNil!-A&t fEWie¼' or e~-MiE!e; ROO eam~!i~At -C~ncept ~~pefs-,s~ -- -. ·-, . ' '• Fcmtlatted• Norm.I, No Mets or nurrbellng 

Seetlefl Ill ef tl=le f0,6~. 

Eae!et GeRGeJ;Jt Paper must be limlted ro a-olflgle-eeRsept Of ted!Rolegy. 
IJRtelatea Si;IRrepts aml tesh~~ld M~-lile c:onsolldatea iAto a 
6ingle Coni;~t 12aper. 

QffeMki!IS-l>hef#.thls-F~i~~(Jed/fJ'!, 
~vlth-UR€ liti&!IBll{Jt>J.fmffi! HiAli lif8£; l!iffi/1<11!§&.Wf/AAfk@hq,dei!,ti:( 

/11~ ,<;Q6. ~!l/lle s11d111HJ1/Je.<J,isid,faG(I/RI!. 
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,~',:::,:,.;;_:-._,.-::-:..:: _:_ ·/-.":.:'.~ :~~i~~,~~):-;·;':\<-L.):·,\>;+:; ';_\=/:·>j_:·t:~}:_; -~,'-:));:(S:~;),)YL ;)-,!'\ 
C:,;,uor Page .___pr-aje~e 
f', ,l\:1g<,ll.t/aii-} ~oofle-WA S\Jh:re!'le-Al'ea-eell'lg-aedl'essea alld l'F9jeGt-l'AEIIS 

PrlljeGt IJ@soifp,ioR 
{4-1';1~ 

Ao$>~hoo>Yllltales, G!l+e dop~lial;illtV 
............y,l~l~j3lieatl<,Rs-a+i~ 

re>Aewer e1(flertlse 81'(,as Reeded fer eaa, fl-M,llea\iefKe 
eafciu~eljlfm.} 

....___:uie-l'fe]i1Et Team-ftA!l ee1>t.aet-Wermatll>R,--iM\llffillll\ 
e-- The i>f-iAel1>aHiwe~!/gBl6r for the Pr.me Reeipleflt (Teeh/lleai 

l'elRl el Ce11last), 
o- +eam Me,nbeFS {I.e., rubres/1>l"F1~d 
~P•lll> {l.e,, IAdMtl11als whe ee11tr-lil11te IR a 

~111>.taRli\•e, measumal,~e-tl\e-ex~A-&Hlle 
propeseol prejeetl; BR& 

• B11dget IRffi¼de-a-hlg!H~ew-ef-<!stlmated lal~I pr-ajeEI 
budget. 

~~eR~fflil!g-«tnff~ 
~,,.. adaltl8ftal IRfermalleR, wel1 as aR "13pll£at10R a!istraG4, s!lookl 
l,e-;Rol•uled BPI "lls pa~e 

App/icall t!i are c9'llJJ.•etl ta ses<tll,e $HEGH}4;l!j'¾ 
.o--+lci"'i'f<IP9sed leelmokll:',' <'JF soll!lleR, iMlwliR~ 

o~tlR~ple5-;>R~-is-(.mi~~ 
+h!i! tllfll!ntstate ef the 3ft IR Ille rel~eld-;mll 
app"E-Qtl11R;-lfl'llueing-key sh111immlRg&,-lln'litatlo~ 
cllalle11ge&; 

... Mo'N t-1\e 1m,p05eEI projeet will 8','efteffle Ike 5herteo11!lngs, 
iimila!lllR$, a Rd ehallengss i11 lite ,efewllt flel!I a111! ~plieatl1111; 
+h!i! pateA\ial impaa, wi~i;tifiE<ffioR, \l;at the prapose!I 
prejeet WstJkl halfe ell tr.a re(eyanHlelll afl8 a1111Ueatia11 aRd il6 
rekwaRGe-le iRdlistt,• an~SETO geals as E!esel'lliea kt sel!fieR !.ll 

• l11ci1tde a,ciear aRd ggm:ise-lhl&k lelfel) stMemelll ef tl1e 
misj;lain~ aRd ena geals e~he prnject. ~cl! g11al she..-M• be 
E!U~fllitlal>le and \'eFillahle, 

• ThQ ffieSI ,l\alienelng FtSM the p~ap95e.f p~ejee! will lilGe,ly laee 
and mltlgatlen stFategles 
~lat are iH<ilSt rehwant la Ike 

p.<apB5ee WBfk /i.~. awli-aRtruiperleRee IA the liekl and IA 
WOfkiRg 18gell\er, eqYlpmeAt ilREI foGllitles a£.Eess, ete.) 

• Appl!saAl-s mat,' pFO•Jkle gi:;;iph6, eltafl6J eretl.et !lala ta 
~plemel\ttRf!ir'l<lchAelagtJ' Oes,;r!JliOf\;--ReWe...,r, this 
&11ppiem6fltal lt1f<i1mall11A-wlll eauRt tawaFG !lie page llmlt. 

IH-a~ll!GA,..a&lffill~er 1>ftef.efCR~e pages, ene page le~tefS 
of-&uppllft aF1a,'er l 11ase FOsumes ef pfel2et parti&i11aRts ma•; be 
Mmltteol &ll~ a""'"~"'t .<equitee. · 

Q«,!~//6$-,/IBBllf thi& fl:M?E,,ul.Y~l'(}_,C(),4@ee.~ 
Pf<W/~~~E £f8~ 0/c~e~Mfil' 

II/elude ,<QA na111e 1111EI RI/meet In sullj~ 

I 

' 
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5'41ll1m1F',' Slklo !Nat 
iflEAA!ed-in page Nfflill 

+J:ie,e ls e-P.!IT Ille \el;Rpla-te tl:\at ~aA Ile 119wnlea,;fed from l;li'.Ri 
~ 

~ aFE! Fe<111ired w fJl'9\l)ile e siRgle P~.•.-etJlelm sliele 
sumFAarllil'l&~~~l!-HWSI: he sllhmitled !fl 
Mlerosolt PawerPsif!t-fo~l&-sllde i~ 11sed during tile &'Ja~ian 
pro.ws a11tl sh/illlltl oe !e!ll~ewaa OR a P;treen in a GOall\f!lfeH<;e 
fl'>OFR,, 

:flte S11mf!l<lf)' Slldit req11lres 11:\e-fall&';,•lng lnfenwatlOt¥. 
~e l'rojeet's ke>iqdea,'takea>.•,•a-1• 

(>. l!W&GF!ptlell of the pMje,;t's lmpa~ 
• P,flposed proj~ 
~~usln!lloos, ~r-t~t-lal\les) 

fln!ieet title, Prime /leclPff!R~, PfiAeipel llwesllgater, arid S11b­
f8Elpleiw.; 

~~~a-app(feaRtGests!lat:e--{il 
ilf)p!kabiel 

EEIIE. make11 an Independent ass~smon~ ef eacti tansept Paper basee-on 
tl:ie eriieria-lA Seetien 'hA.I ef tRe FOi\. EEFtE ,..."Ill en,:,eul'Oge a subset Bf 
appllcants-ta submit F1:1U ,",pplii;atiens:. Other applleaRts WIil be di&coufiiged 
~bRlittiRH a full A!'!plleatien. AA apF1lieant who reee~.•es-a 
!!diseourageel" RaUflcatil~A ffla\•sl:111 swbrnlt a FYII !\pf}lleation. liERE wlll 
fe¥lew all eligible Hill ApplieatioRS. However,-tiv Elisoot1rag/Rg tRe 
sllaA'lissieR a~ a h1ll l\ppli.Gatlen, El<Rli' imemls te ten•1e>)' its-lael1 ef 
~mmatis lAMrest l1Hhe-pn;1pesed pmjeet iR af:l effort te sa>1e the 
ap19lieant the time aRl'l e11pense ef preparing a1-1 a13p1ieaU1m-tl=tat is Ynlikel~' 
to be seleci.ed for awaHhiegetiatlen5, 

el!RE fRO'/ il'IG!Yde geAeHi! eemm1m~imwldel'l f.rorn re•.'le'>1ers en an 
apf}lleant's Concept PapE!f in tl=te enso11i:age/Ql&eec,irage AQtjflcat!ell f)G!ited 
BA fJ,RE EHlll:iaRge at the,;;Jase ef tl:lat phase. 

N, CenteiRt aRd J;er-m of th~SIPS Applk;ation 
+G-ile-aigible te s!lblllit a F!!II ApplieatiaA, applieaAts f'f11,1st swbmit a SIPS appl!EaUen 
b•; the speeifled full applieatieR,lSIPS appllcatieA dwe Elate ;u1d time, 

it-. GeRtept Ila per al'id SI-PS Applieatiei:is ~MeRt Re(.iYl1=0R1eRl-8 
lA BR effort-ta limit the---fesewrces required~ a11pUeants-te a11p/y fur t,he 

!;FAall and l111ner;atlve Project& 11'1 ai;ilal' {!>IPS) {JJom ToJ1ie :.M, aRd <1.1) a 
slmjl~ea aF1pjieatioA !3Fl¾EeSS y,•111 be lP.;ea. f:ellowing 6Ybtnls!iiol'! of :m-1.-GI; 

Qut?6t.'- 9/,e1Jt t/iis F0A? MUJ#f{ro;FQA~.,WI 
Prol>it!m~ wit~~II WIE ffiif fcl(6/lef1(@!11ffl9ff@#)g,d8e,g,,v 

l/leifl<k 1-0,•, name fft!d 111111llle, •111 s119,'eat li11e. 
' ' I 
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-tl:iara-is aA ellpoaitad eeRtept paper phase fer SIP$ projeds. SIPS p."Eljow.; 
~eed te submit a soRcept 11aper b•,' ~f:io dea611ifle li&ted eR the eo•,«er 
pap1;ir; Tepl6 A~eas 2,l, aREI i,l SIPi appllsatlens m11&t IR5tead re~ubmit 
thalr beti,er of Intent agail\ iii" the 110R~@t paper an~ also iR&!tid!l a 
&umH1;1ry sllrle by the 1;01\eept paper deadl.1110 t~ b\lpass ilA adl-'RIRlctrat~•~ 
Hftware restriet:1011 of EERE ~!ihamrn, Fwll SIPS applicatieR5 sl:lauld l,,e 
sulm:i1tteu b't'" ~he wll applieatieR a Ad SIPS :\f,lplieatieA Eleart!Une, anel ;:i~ 

~m;.:rtlom; sluwlEi c0mplete their submlssiens usiAg the forfllat 
1mwided in this seell0R. rail Ure kl tOl'Rfllete these rnqlllred presess steps 
will fei;1,1lt IR aR iRabllit•1 te submit a SIPS ap131ieatieR fer rei,•ie•.v. 
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~-~The Wor~11lan sl:!Quld laclude i! stJmmarr'. of the Prolect 
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The Workplan S~O_U!d_d_!!~c~~e_t~e W<?rk to~'! <IC_!=>qll!~i~h.!"~ !~ - + Indent at: 0.5" 

how the applicant will achieve the mllestones-u11d-i!ohieve.J.'t!!!_ 
.. - t'ormalted, fmt: 10.5 l't 

accom11lisl\, th!! ~'!a! J!r~j~t_! go_al(s};-:], and wll! pro~'!._ce alL ___ -·· •... Forn1atted1 Font: 10,S pt 
deliverables. The Work!Jl:m Is to he structured 1',!jth a hleracch~ of 
E!"[formance B!lrlod (ael!!oxim,1te~an!J!!al}.. task and sublasks, 
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The descrietlon sba!I be a full expjanatlon and disclosure of the 
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S\lccess. A mlle~tDfle rna!l be ~ilher a E!rDgress measure (whlgi can 
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go/no-go decision point Is a risk management tool and a project 
management best practice to ensure that, for the current phase or 
period of performance, ~technical_ s_u1:ce5:5 !s _def!_niti_v<cll': ____ , - { Fotn1attt,d; Foot: 10.S pt 
achleved ancl potential for success in luture phases or periods of ._ ________ ...,__ _________ ~ 

performance Is evaluated, prior to actuanv beginning the 
execution of future phases, Unless otherw~e specified In the FOA, 
the minimum requirement is that each pro(ect must have at least 
one project-wide go/no-go decision point for each budget period 
(12 to 18-month period! <lf the pr<llect. ,."f!l!c _N>JJ!l~a_!_lt s!:t~'!.!<! a_lsg_ .. - -{ Formalti!d1 root: 10,5 pt 
provide the speelfic te.::hnlcal trlterla to be used to make the '-------~---------~ 
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with the SOPO, Go/no-go decision pO!nts are considered "SMART" 
and can fulfill the requirement for an annu.tl SMARi milestone, 
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0 An~ critical handoffslinterdell_endencies among Profect 
Team members 

0 The technical and roan!!llement asl!ects of the 
management glan, including sllstems and l!rilctJ,es, such 
as flnancl,>I il[!d groject nianagement gractices 

0 The ae.groach to 12rolect cisk management 
0 A descrletion of hQIV 11rolect changes will be ha(!dled 
0 If a1212llcable, the aeuroach to guallt11:Assurance/C011t[al 
0 How communkatlons will be maintained among Project 

Team members 

Market Transformation Plan: The a1rnlicant should 12ro~de a 
market transformatioo glan, Including the following: 

0 ldentiflcatlon of tarl:!lt lllilrket, comgetltocs, and 
distribution channels for gr!!l!Qsed techno!o~ along with 
known O[ 11ercelved barriers to market 11eaetratlon, 
including a mitigation plan 

0 Identification of a groduct develo!Jment aadlor service 
glan, commercialization tlmeUa!l. llnand!l!:, !!roduct· 
marketing, legallregul;itor11:co11Siderntions Including 
Intellectual J!ro(!ert1-:, Infrastructure reguirementi;. data 
dissemination, U.S. manufacturing 11lan etc., and Qroduct 
distribution. 
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Applicants are required to complete a Statement of Project Objectives 
(SOPO). A SOPO template is available on EERE Exchange at https:/f eere-
Exchange,energy,gov/. The SOPO, Including the Milestone Table, must not 
exceed 10 pages when printed using standard 8.5 x 11 paper with 1" margins 
(top, bottom, left. and right) with font not smaller than 12 point. Save the 
SOPO In a single Microsoft Word file using the following convention for the 
title "Contro!Number LeadOrganlzation SOPO". 

ii+riY.,__§~:4.2_4_~ ~pp!i~~~!~i:! f~I'.. ~ed_~r~! f.,~~Jst~!l~~ ___ .. . ___ .. .. . ____ , _ , {;:=F==om==•==a=tted=• Fo=nt:=ai=1==1bri========~ 
Complete all required fields In accordance with the Instructions on the form. +- - - { Fo,J11atte<1: Inlknt: l•fu 1.25• 

The 11st of certlflcatlons and assurances in Field 21 can be found at 
http:/Jenergy.gov/management/office•management/operational-
management/financial•asslstance/financial-assistance-form~ under 
Certifications and Assurances • .N~~eJ T~~-~aJ~s_ ~n~ d~!ra._r _a£11_0~.n~.?.!1 j~~ ~F- .~ __ -- {~f_o_r,.,_a_tt_e_~_= F_on_t_, N_o_t ll(J_-_Id ________ ____, 

424 are for the complete project period and not just the first project year, 
first phase or other subset of the project period. Save the SF-424 in a single 
PDF file using the following convention for the title 
"Contro!Number _LeadOrganlzation_App424". 
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Applicants are required to complete the Budget Justification Workbook, Thlli 
form is avajlable on EERE Exchange at https:[leere,Ei1change.energv.gov/. 
prime Recipients must complete each tab of the Budget Justification 
Workbook for the proiect as a whole. lnclMding an work to be performed by 
the Prime Beclplent and Its Subreclpients and Contractors. and provide all 
raguested documentation (e.g .• a Federally-approved rate agreement. 
yendorquates). Applicants should Include costs associated with required 
annual audits and Incurred cost proposals in their propgsed budget 
dgcuments. Th11 "Instructions and Summary" lndu(!ed with the Budget 
Justification Workbopk wm auto-1:mpulate as the aqg!icant enters 
information Into the Workbook. Applicants must carefully read the 
"Instructions and Summary'' tab provided within the Budget Justification 
Workbook. Save the Budget Justification Workbook in a single Microsoft 
Excel file using the followlng convention for the title 
"ControlNumber LeadOrganlzatlon Budget Justification". 

vi. Summary/Abstract for Public Release 
Applicants are required to submit a one-page summary/abstract of thaJr 
pro)ect. The project S\.J!Jlmary/abstract must contaip a summary of the 
proposad activity suitable for dissemination to the pubttc. It should be a salf­
conta)ned document that identifies the name of the appJJcant, th@ project 
director/prJnclpal Investigator(;;). the project title, tbe objectives of the 
proiect. a tjescdptlon of the project. lndudlng methods to be employed. the 
potential lnmac:tofthe prpiect je,g .. benefits. outcomesl. and major 
participants {for collaborative projects). This document must not Include any 
proprietary or sensitive business Information as DOE may make it available to 
the public after selections are made. The prolect summary must not exceed 1 
page when printed using standard &.5 x 11 paper with 1" margins (top, 
bottom, left, and right) with font not smaller than 12 point. Save the 
Summary for Public Release in a single PDF file using the following 
c:onventlon for the title "Control Number LeadOrganiz.ation Summary", 

w.vll. Summary Slide _,·[Formatted: Font: ai11m1 l 
IWP1i~.ints ire -required to provid~ a sing!; Pow~rPoint silde summarizing-th~~: -- i;::::=fo=•m=alled==, 1"'1\d==.,==nt"': Le=rt,=1.2=5=" =======~] 
proposed project. The slide must be submitted In Microsoft PowerPoint 
format, This slide Is used duri11g the evaluation process. Save the Summary 
Slide in a single file using the fol!owlng convention for the title 
"ControlNumber_LeadOrganization_Slide". 

The Summary Slide template i;afl be do1/,'Rloa1fa!I ~!'{Im l!ERE §oof:l<mge amf 
requires the following Information: 
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• A technology Summary; 
• A description of the technology's impact; 
• Proposed project goals; 
• Any key graphics {illustrations, charts and/or tables); 
• The project's key Idea/takeaway; 
• Project title, Prime Recipient, Principal Investigator, and Key 

Participant information; and 
• Requested EERE funds and proposed applicant cost share. 

vm. Subreciplent Budget Justification (EERE 335) (if applicable) 
AErnllcants must provide a separate budget [ustificatlon. EERE 335 /i.e., 
budget justification for each budget year and a cumulative budget) for each 
subreclplent that is expected to perform work estimated to be more than 
$250,000 or 2.5 percent of the total work effort (whichever is less), The 
budget iustlflcation must include the same justification information 
described In the "Budget Justification" section above, Save ea<:h subrecipient 
budget justiflcation In a Microsoft Excel file using the foll owing convention 
for the title 
"ControlNumber LeadOrganlzation Subredpient Budget Justification", 

• - - ·· ·( Formolted: f-0,\ TemplateS\yle3, Indent: leP:: 1.25" ) 

ix. B1;,1dg~t f~r poE_l~~S_A FF~DC (if ;!pplh:able} ___ .. ___ ,. __ .. _ _ _ -· - {_F-'-orm_att_ell_,_Fo_nt_: _ca_lib_rr _______ 7____, 
If a DOE/NNSA FfRDC contractor Js to perform a portion of the work. the 
appllcant must provide a DOE Field Work Proposal (FWP) In accordance with 
the re_guirements in DOE Order 412.1. W:ork Authorization System. DOE 
Order 412.1 and DOE o 412._1 !Fleld Work Proposal form) area available at 
the following link. under "DOE Budget Forms": 
https://www.directives.doe.gov/directives-documents/400-series/0412,1-
B0rder-a-admchg1/@@lmages/ffle. Save the FWP in a single PDF file using 
the following convention for the title 
"control Number leadOrganizatlon FWP". 

v.x. Authorization for non-DOE/NNSA or DOE/NNSA FFRDCs (if _ _ .• ·{ Formattad; Font: catibll 
---ti. - - - .. - - - .... ~ - . - - - ' - - - .. ,. - - -- -- - - - .. - - - . - - - - - - ·- .. - - - - - _,._. ------'----~---------

applicable) 
The Federal agency sponsoring the FfRDC must authorize In writing the use ... - ·· -{ Formatteti: Indent: Lert, 1,;15• 

of the FFRDC on the proposed project and this authorization must be 
submitted With the application. The use of a FFRDC must be consistent with 
the contractor's authority under its award. Save the Authorization in a single 
PDF file using the following convention for the title 
"Contro\Number _LeadOrganization_FFRDCAuth". 

Que~li"IIS rweut-Ws !'0.47 Elll«llffW.ffi4@ee.do~.ae••· 
Pf<>blems wllh Wf Ei1'1/1111!!1e? fmail fEllf E~f fi/(E/li>l!fl$ppeFl@/iq,,J,.e.ff91' 
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vi-.xl. Sf:LL~:_ ~isc_:lp~ur.e_ ~!. Lo_l,?_~YJ'lg ~c~iy~tl~_s J!eg~i~e~.l. .. _ _ .. _ _ ,.. - >-"~o-rm_a_tted_: _Fon_t-' c.a_1_1bn_· ---=~-------< 
Prime Recipients and Subreciplents may not use any Federal funds to • . ·_ ·· · :,...Fo=rm=a=tte....,d=• FO=nt=: ca=~b-•I=~====~-==< 
Influence or attempt to Influence, directly or Indirectly, congressional action · Formatte<li Iml!nt: t.en, 1.2s• 

on any legislative r;:,r appropriation matters. 

Prime Recipients and Subredpients are required to complete and submit 
SF-Lll, "Disclosure of Lobbying Actilllties" 

(https:l{www.grants.gov/web/grants/formslsf-424-indi11idua1-fami1v.html) tQa• - .. {!"ormatte.d: Indent: Left: t,25" 

ensure that non-Federal funds have not been paid and wlll not be paid to at!Y 
person for influencing or attempting to influence any of the following In 
connection with vour application; 

to eAsllre that A9R lie!leral fLmds J:i,.ve !'lot been pale! ana will Ret~ 
ffi all',' JlerSaA for infl1umei11g or attemptif1g to i11flYe11ce-any of the 
folloWlflg ill oon11e~tlofl With yoblr OJ;fllieaast:t; 

• An officer or employee of any Federal agency; 
• A Member of Congress; 
• An officer or employee of Congress; or 
• An employee of a Member of Congress. 

Save the SF-Lil in a single PDF flle using the following convention for the title• - - -· Vorm•tted, Indent, Left: 1,25" 

"controlNumber_LeadOrgan!zation_SF-LLL''. 

vU.xii. Waiver Requests: Foreign Entitles and Performance of Work .... { !orm•tted: Font: ca1ih<; ....----.. .. --- ---- ,.,_ __ ·~--· ,. __ .... ____ ·----. ---- --·- ·~-- ·-~- ·--"" ------------------_J 
In the United States (if applicable) 

+- - - { F~matte~ Indent: Lelt1 1.25'' 

1, Foreign Entity Participation;__ _____ . ___ . ___ . ___ .. _ _ _ _ _ _ _ __ . ~ ·· ·· - Formatted: Indent: Left: J,5", No bulle~ or numbetlng 

As set forth In Section 111.A.3, all Prirne Recipients receiving funding Under ◄~:" - Formatte<I: Font: Not8old,11auc 

this FOA must be Incorporated (or otherwise formed) under the laws of a ' · Form•lted: Indent: Lett: 1.5" 

State or territory of the United States. To request a waiver of this 
requirement, the applicant must submit an explicit waiver request In the 
Full Application. Appendix C lists the necessary information that must be 
included in a request to waive this regulrement. 

2. Performance of Work in the United States 
As set forth In Section IVJJS.,iil, all work under EERE funding agreements 
must be performed In the United States. This requirement does not apply 
to the purchase of supplies and equipment, so a waiver is not required 
for foreign purchases of these Items. However, the Prime Recipient 
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Pfeble~t5 wil/l E'ER€ E1<cho11ge? 0111al/ E-ERI> Cf/I€ &1Gh/ffllleSu@sfi@hrt,dl/fl,<l9¥ 

/flf:~11de ,"DA Rome ofld flllmbet .'n su/Jj-»m,, 

◄·· ·· - formatted, Indent: Left: 1,5", No bullols or numbering 

•· - - - formatted: Indent: left: 1,5' 

I 

I , 
I 

I 

formatted; Tab st,:,ps: 3", Cenhered + 6'~ Right+ r-lot at 
/ 5.56" 

' I 

l 
l 
I 
I 



u.1. DIEPA-RTMefft o, 

!ENERGY 
Energy Efficiency & 
Renewable Energy 

should make every effort to purchase supplies and equipment within the 
United States, A1;ipendlx C llsts the necessary Information that must be 
Included In a request to waive the Performance of Work in the United 
States requirement. 

~-~ - ,--, ··-- ---· ·--· f'ormattech Fonlcolcr: /\uh> 
-~·=========~ 

fl .!__'ii.ent~nt iU~d Fei=m gf Replies to R@·Ji@•;l'ftf 'iBffll~H!~- . __ .. ___ ◄: ., :: -l'o_r_ma_tt_flcll_•""Fo_11t:_·_01_fi_ibr_1 ___ ~-----~<=< 
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include one or more specific and measureable commitments. For example, 
an applicant may commit particular types of products to be manufactured in 
the U.S. In addition to or instead of making a commitment tied to a 
particular product, the appllcant may make other types of commitments still 
beneficial to U.S. manufacturing, U1e U.S. eeomnny ;1ndJor U1e Wt tal!f;la>f@F.L- __ • ·(~~_o_.-m_a_tt_e_d_, Fo_nt_ro_l_or_: _Bl_ue~---------' 

An applicant may commit to a particular Investment in a new or existing U.S. 
manufacturing fadlity, keep certain activities based In the U.S. {i.e., final 
assembly) or support a certain number of jobs in the U.S. related to the 
technology and manufacturing. For an applicant which is likely to license the 
technology to others, especially universities for which licensing may be the 
exclusive means of commerclalization the technology, the U.S. 
manufacturing plan may indicate the applicant's plan and commitment to 
i.Jse a licensing strategy that would likely support U.S. manufacturing. 

_,_ · .. · Formatted, Indent: Lefu O'' 

When an applicant that is a domestic small business, domestic educational formatted: Normal, Indent: Left: 1.25" 

institution, or nonprofit organization is selected for an award, the U.S. 
Manufacturing Plan submitted by the applicant becomes part of the terms 
and conditions of the award .. The applicant/awatdee may request a waiver 
or modification of the U.S. Manufacturing Plan from DOE upon a showing 
that the original U.S. Manufacturing Plan is no longer economically feasible. 
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When an applicant that is a domestic large business is selected for an award, •- · - · fcmnatted: Normal, Indent: L.olt: 1.25" 

a class patent waiver applies as set forth In Section VIII. L Under this class 
patent waiver, domestic large businesses may elect title to their subject 
inventions similar to the right provided to the domestic small businesses, 
educational institutions, and nonprofits by law. In order to avail Itself of the 
class patent waiver, a domestic large business must agree that any products 
embodying or produced through the use of an invention conceived or first 
actually reduced to practice under the award will be substantially 
manufactured in the United States, unless DOE agrees that the commitments 
proposed in the U.S. Manufacturing Plan are sufficient. 

• · - .. ·- Formatted: h'lclent: left: O" 
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reduced to practice under EERE awards) to be substantially manufactured in 
the United States by Project Teams and their licensees, as descrlb~ below. 
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The applicant may request a modification or waiver of the U.S. 
Manufacturing Requirement. 

l, Domestic Small Businesses, Educational Institutions and Nonprofits 
Domestic Small businesses !Including Small Business concerns), 
domestic educational institutions, and nonprofits that are Recipients 
ot Subrecipients under EERE funding agreements must require their 
exclusive llcensees to substantlally manufacture the followlng 
products in the United States for any use or sale in the United States: 
(ll articles embodying subject inventions, and 12) articles produced 
through the use of subject lnyentions, This requirement does not 
apply to articles that are manufactured for use or sale overseas. 

Domestic small businesses, domestic educatlonal Institutions and 
nonurofits must require their assignees to apply the same U.S. 
Manufacturing requirements to their exd1.1sive licensees • 

. ..... ________________ .... ,_--~..:--a Fo1matta<11Font<l2pt,fontcolor:81ue 

These U.S. Manufacturing requirements do not apply to nonexclusive 
licensees. 

2, Large Businesses, Foreign Entities, and State and local Government 
Entities 
Large businesses and foreign entities that are Redpients or 
Subrecipients under EERE funding agreements that take title to 
subject lnventlons through a patent waiver are required to 
substantially manufacture the following products In the United 
States: Ill products embodving subiect inventions. and /2) produc,ts 
produced through the use of subject lnvention(s). This requirement 
applies to products that are manufactured for use or sale in the 
United States or overseas. 

Large businesses and foreign entltles must apply the same U.S. 
Manufacturing requirements to their assignees. licensees, and 
entitles acquiring a controlling interest in the large business or foreign 
entity. Large businesses and foreign entities must regulre their 
assignees and entitles acquiring a controlling interest in the large 
business or foreign entity to apply the s<ime U.S. Manufacturing 
requirements to their licensees. 

3, FFRDCs 
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DOE FFRDCs are subiect to the U.S. Manufacturing requirements set 
forth In their Management and Operating Contracts. All other FFROCs 
are subiect to the U.S. Manufacturing requirements as set forth 
above, based on their size and for-profit status. 
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required. and failure to submit the plan may result In the termination of 
award negotiations. As a courtesy, guidance for prnparing a Data 
Management Plan Is provided in Appendilc p of the FOA. 
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EERE will provide applicants with.reviewer comments following_eya!uation of all •-· 
eliRib;le Full Applications. Aqplicantu'l111.hi!ve a brief opportunity to review the 
comments and to prepare a short Reply to Reviewer Comments responding to 
comments however they desire or supptementjng their Full Application. The Rep!\: 
to Reviewer Comments is ag optional submission; applicants are not required tg 
§Ubmlt a Reply to Reviewer comments. EERE will post the fleviewer Commegts In 
EERE Exchaoge. The expected submission deadline Is on the cover page of the FOA; 
however, it is the applicant's responslbillty to monitor EERE Exchange In the event 
that the expected date changes. The deadline will not be eittended for applicants 
who are unable to timely submit their reply due to failure to check EERE Exchange 
or relying on the expected date alone. Applicants shoujd anticipate having 
,i!Pru;oxlmately three (3) business days to £Ubmit Replies to Reviewer Commegts, 

Fdrmattedl lnctant, left: O.BB" 

EERE will not reyjew or consider ineligible fiepl!es to Reviewer Comments {see ◄ · - - ·( formatted: Indent: Left, 0.88" 

Section \II of the FQA}. EERE will re.view and copsider each ellglble Full Application. 
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1 page max 
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-Rt §Upplement therr Full Application. 

Apnlkants may yse this page hpwever Jbey wi;h· text, graphs, 
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award, tliGOO€-rna;• determiAe tl,at the applii;ant 15 Rot qualified to rei;ai>,•e a 
federal award anliwm that deterll'linat!en a& a lilmls ror mllklfl8 afedeFal award to 
a Rother ai;~liean~Each applicant (unless the applicant is an Individual or Federal 
awarding agency that Is excepted from those requirements under 2 CFR 
§25.H0(b) or (c), or has an exception approved by the Federal awarding agency 
under 2 CFR §25.110(d)) Is required to: (1) Be registered In the System for Award 
Management (SAM) at https://www.sam.gov before submitting its application; (2) 
provide a valid Dun &and Bradstreet Universal Numbering System (DUNS} number 
In Its application; and (3) continue to maintain an active SAM registration with 
current Information at all times during which it has an active Federal award or an 
application or plan under consideration by a Federal awarding agency. DOE may 
not make a Federal award to an applicant until the applicant has complied with all 
applicable DUNS and SAM requirements and, if an applicant has not fully compiled 
with the requirements by the time DOE is ready to make a Federal award, the DOE 
may determine that the applicant is not qualified to receive a Federal award and 
use that determination as a basis for making a federal award to another applcant. 
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provided on the cover page of this FOA. 
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with the applicable federal cost principles. 
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Pre-award costs are those Incurred prior to the effective date of the Federal 
award directly pursuant to the negotiation and in anticipation of the Faderal 
award where such costs are necessary for efficient and timely performance 
of the scope of work. Such costs are allowable only to the extent that they 
would have been allowable if Incurred after the date of the Federal award 
and only with the written approval of the Federal awarding agency, through 
the Contracting Officer asslgned to the award. 
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Selection Statement and Analysis. Pre-award costs can only be incurred If 
such costs would be reimbursable under the agreement If incurred after 
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authorization from the Contracting Officer. If the applicant elects to 
undertake activities that may have an adverse effect on the environment 
or limit the choice of reasonable alternatives prior to receiving such 
written authorization from the contracting officer, the applicant Is doing 
so at risk of not receiving Federal funding and such costs may not be 
recognized as allowable cost share. likewise, If a project is selected for 
negotiation of award, and the Prime Recipient elects to undertake 
activities that are not authorized for Federal funding by the Contracting 
Officer In advance of EERE completing a NEPA review, the Prime 
Recipient is doing so at risk of not receiving Federal Funding and such 
costs may not be recognized as allowable cost share. Nothing contained 
in the pre-award cost reimbursement regulations or any pre-award costs 
approval letter from the contracting officer override these NEPA 
requirements to obtain the written authorilatlon from the Contracting 
Officer prior to taking any action that may have an adverse effect on the 
environment or limit the choice of reasonable alternatives. 
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All work performed under EERE Awards must be performed in the United 
States, This requirement does not apply to the purchase of supplies and 
equipment; however, the Prime Recipient should make every effort to 
purchase supplies and equipment within the United States. The Prime 
Recipient must flow down this requirement to Its Subreclpients, 

· Ponnattecl: Indent: Left: 1,25" 
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If the Prime Recipient fails to comply with the Performance of Work In 
the United States requirement, EERE may deny reimbursement for the 
work conducted outside the United States and such costs may not be 
recognized as allowable recipient cost share. The Prime Recipient is 
responsible should any work under this Award be performed outside the 
United States, absent a waiver, regardless of if the work is performed by 
the Prime Recipient, Subreclplents, contractors or other project partners. 
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There may be limited circumstances where it Is in the Interest of the 
project to perform a portion of the work outside the United States. To 
seek a waiver of the Performance of Work In the United States 
requirement, the applicant must submit a written waiver request to 
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EERE. 8PPendlx C lists the necessarv Information that must be Included 
In a request to waive the Performance of Work in the United States 
regulrement. 

The applicant must demonstrate to the satisfaction of EERE that a waiver •· - - { formattoo: Indent: tefl: l.S" 
would further the purposes of the FOA and Is in the economic Interests of 
the United States. EERE may require.additional Information before 
considering a waiver request, Save the waiver request(s) in a single PDF 
file titled "ControlNumber_Performanceotwork_Walver". The appllcant 
does not have the right to appeal fERE's decision concerning a waiver 
request. 
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sharing arrangement with a U.S. flag carrier, if service ls available, Foreign 
travel costs are allowable only with the written prior approval of the 
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attempt to influence, directly or indlrectly, congressional action on any 
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Information, such as SAM Exclusions and "Do Not Pay," 

In addition, DOE evaluates the rlsk(s) posed by applicants before they receive•-- - -- - Fo1inatted: l11dant: left: 1,25", Space BefQrn: Auto, Mer. 
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applicant's eligibility; the quality of the application; flnancial stability; quality 
of management systems and ability to meet the management standards 
prescribed In this part; history of performance; reports and findings from 
audits; and the applicant's ability to effectively Implement statutory, 
regulatory, or other requirements Imposed on non-Federal entitles, 
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In addition to this review, DOE must comply with the guidelines on .. · ·· · · Formatted, Jndenl, I.ell: 1,2S", Space !!<!fore: Auto, Mer: 
Aut<;J government-wide suspension and debarment In 2 CFR 180, and must require 

non-Federal entities to comply with these provisions. These provisions 
restrict Federa I awards, subawards and contracts with certain parties that 
are debarred, suspended or otherwise excluded from or ineligible for · 
partldpation in Federal programs or activities. 
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required to provide some or all of the following items with their requests for 
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the Pre-Selection Interviews, nor will these costs be eligible for 
reimbursement as pre-award costs. 

EERE may obtain additional information through Pre-selection Interviews • - ·· - ·(i:a,matt.,cl: Indent: Left: 1.2s• 
that will be used to make a final selection determination. EERE may select 
applications for funding and make awards without Pre-Selection Interviews. 
Particlpation In Pre-Selection Interviews with EERE does not signify that 
applicants have been selected for award negotiations. 

J 

ill. Pre-Selection Clarification .. -~' Font: o,11brl ] 
.EERE may d~t-ermine that pre-~elictlo~ ~larlflc~tions'ar~ nic;;sary-fro"m one· ◄-~· - -G:=ii"'o===,m=a=tted=,=l::::nd=•n:=t•"'. L=eft::::=1==.2==5,::::• =======~) 
or more applicants. Pre-selection darlfications are distinct from and less 
formal than pre-selection interviews. These pre-selectlon clarlficatlons will 
solely be for the purposes of clarirylng the application, and will be limited to 
information already provided In the <1Pplicatlon documentation. The pre-
selection clarifications may occur before, during or after the merit review 
evaluation process, Information provided by an applicant that is not 
necessary to address the pre-selection clarification question will not be 
reviewed or considered. Typically, a pre-selection clarification will be carried 
out through ·either written responses to EERE's written clarlflcatlon questions 
or video or conference calls with EERE representatives. 

Jt)_eJ~fo!r!J~.tio_r .P!l?Vic!e_d .. bY _appU_~~t~ t~ ~~R_!: _t~r~y~h_ er.!J-:_S!!l~~ton ___ _ 
clarifications is Incorporated in their applications and contributes to the 
merit review evaluation and EERE's selection decisions. If EERE contacts an 
appllcant for pre-selection clarlflcatlon purposes, It does not signify that the 
applicant has been selected for negotiation of award or thilt the applicant Is 
among the top ranked applications. 

. ~;- -< •• -- formatted=~Dody (Ca=U-br.,;I) .. , 1=2.,_p=t ~=-==..: 
.. ' Fonnatted: Plain Text, Indent: Lelh 1,25" 

EERE will not reimburse applicants for expenses relating to the pre-selection ~ - - - -[ Formatted: Indent Lei!: 1.25" 

clarifications, nor will these costs be ellglble for reimbursement as pre-award 
costs, 

Iv. Recipient Integrity and Performance Matters _ - {iorn1atte<h font: caubrl 

·ooE,-p~lor to 'making_a_ F~d~r~f award with a _total .;-rn~unt of Fed~ral share· - ;: - - -{ formatted, FOP. Tl!~pl•le Bcdy, ll'Alent: tell: 1,25" 

greater than the simplified acquisition threshold, Is required to review and 
consider any information about the applicant that is in the designated 

Q11estions about this FOA? Email $EW,l'OA@ee,"6e.!1eY.-Sl.FOA.SETO@ee.doe.gov 
Problems w1lh /;ERE Exchange? Emai1 f'.ERE-EERf-Exchonu('5YUUOrt@bg.doe.gov lnt:lude fOA name and number in 

subject fine. 
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VI. 

integrity and performance system accesslble through SAM (currently FAPUS) 
(see 41 U,S,C. 2313), · 

..•. { l'or111atted1 font: c.a•M 

• - - -The a"pjjiicaiit, at· lts.opti~n,-may review informati;,ii in the designated .:· - - { Formatted: FOA Template Booy, Indent: Left! 1,25" 

Integrity and perform,mce systems accessible through SAM and comment on 
any information about Itself that a federal awarding agency previously 
entered and is currently in the designated integrity and performance system 
accessible through SAM, 

"·· - - - ~ .. -- - - ~ - . -- - -- - ~ ~ . -- - - - ~ .. -- - - - ~ -- . - - -· - ~ --
formatted: font: Callllrl 

DOE will consider any written comments by the applicant, In addition to the .,._ - ·· .._F_u_rm_a_tt_e_d•_F_0_A_Te_m~p_late_Bod_v,_rn_d_en_t:_L_eft_:_1_.2_s_'' _ ___, 

other Information in the designated integrity and performance system, In 
making a Judgment about the applicant's Integrity, business ethics, and 
record of performance under Federal awards when completing the review of 
risk posed by applicants as described in 2 C.F.R. § 200.205. 

v •• ~~,~~~~1_1 . . ·- - - - - ... - - - - - .. .. ·- - - - - ...... - - - - - . -· - - - - .. 
The Selection Official may consider the technical merit, the Federal 
Consensus Board's recommendations, program policy factors, and the 
amount of funds available in arriving at selections for thls FOA. 

., .. -[ l'onnatted1 Font, C&libri 

· - .. :;:· - - ·{ Formatted: Indent: Lefti 1.25" 

2,,.h_,.~~ti~~~~~e_d_ l\l_~tJ~~ of ~_eJ~~~io_n_ ~i-:i~ -~wa_r~_ I?~!~s __ (b) (5) 
(bi::F)RF anticipates notifying applicants selected for negotiation of award I: 

and making awards by the dates li!>ted eA \he FDA ea~j(b) (5) 
/Cl 

, , ·( formatted: Font: c.allbrl 

•- - - Formoclted, Indent: Ltft: 0,88" 

_ -·· .. , · Formatted: DefaultParagrap~ Font, fc,llt color: Blue 

Award Administration Information , - 1.._F_orm_att~ed-•_Fo_nt:_O._librl _______ ___, 
,_ - ~ - - - - - • -- - - - - ••• ~ - - - - ...... - - - - ....... - - - - •••• ' ff -- - - - - - ' •• - - - ~ - ••• - .,. 

•----- ····----- ·-----' ·-----·· ·------· ···------ ···------- ···----~::-::.-
furnrntted• Font: O,llbtl, 12pt 

a,.A, Award Notices · formatted: Indent: Left, 0.38" 
--,.,,_-~-- ------~- ,------ ., ---~--~. ------~-- -----~·-==--· •. ' rorn,atted, font: c.allbr\ 
~---·· .. ----··· ···---- ··------ ··-----·· 

i. Ineligible Submissions •,·,,_ ..... - - ~ - . -- ~ - - - - - - ~ - .. . - - - - - - - - -- - ~ - ~ -- - - - - - ~ - ~ ., ... 
lnellglble Ceni;epl Pal')el'S aRd Full Applications wUI not be further reviewed .. , \ , 

-
· Formatted: No bullals 01 numberi~!J 

Formatted, Font: c.allbrl, 12 pt 

Formatted: Indent: left: 0,75" or considered for award. The Contracting Officer will send a notification ', ':, 
letter by email to the technical and administrative points of contact \ \ Formatted, font: O,llbd 

formatted: Nurnbered + Level: l + /luinbellng Style: I, ii, Ill, designated by the applicant in EERE Exchange. The notification letter will \ 
5tate the basis upon which the Cane11pt Pal')er er the Full Application is 1 

ineligible and not considered for further review, 

H. CeRGept Paper N9tif:ii,atieR& 
· rnwill M~if>/ applkants af ilis determlr-m!ien te enoowrage sr diseablrage 
the s~bmi&siGn afa f~IJ AppJir.atioo. EERfwiU i:iest these naUfh:atiQff!i-ta 
l<IORE tixehange-, 

Q!Je$t/ol)s oboutthls FOA? £m~IISETO.l'OA@ee.a'~I.FOA.SETO@ee.doe.gov 

.,. +Sla,tat: 1 +,olllgnment:l.eft+ Aligned at: I"+ Indent 
at 1125H 

Fc,nnatted• Indent: left: l,25" 

Problems w11h EERE Ex.change? Ema!/ EERE- EEflE•&chcmqeSuoport@hg.doe.oov Include FOA name and number In 
subject line. 
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Aflplii::ants may sub1t1it a Pioli! ,11,ppllc~l¼-0V8fl if tlaie•1• reeei~•e a notificatien 
diseaYraglng.-them frem doing so, By disooufagmg-1:fle s11bmlssien af a Full 
Appliea!ioo, !SERE l11teods-te C0A\'9't' its lad, af 11ragrammatie interest in the 
proposed prejest. S1o1d1 assessmeRts de Ret AeGessarll11 refleGt J11dgFReF1ts 
OR tla1e merits et the propei;ea project. The purpose ef the Ce~pt Pape,; 
phase Is te save alJplieaRts the considerable time ana el(peRse ef prepariAg 
a--M.!IJ..-Awlic;ation that Is YAlll1el',' te be selec;ted fol'--award Aegot#N!GA&< 

A netifieatioR letter eAceuragiRg the submissien of a ~1,1II Applieation aaes net autharii!e the + ·· •· ·{ Farm;,tb,d, Indent, le1t1 O'' ~---------------~ ~nEe-pcef#efma»G~of ~e prejeet. Please refer to SestiaR IV,J.2 ef the J:OA for 
guldaRee eR p~e award easts. 

ill.Ii. f!'!~ !'.PJlJ~~!i~!_l _N._ot!ficati~n.~ .. _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ .. _ _ _ _ __ - 1::=Fo=•m=a=tt=ed=• =Fon=t:=::· ca=1=11Ht========='<) 
EERE will notify applicants of its determination via a notification-letter by - +- - - { Formattet11 Indent; left: 1,25" ) . 

email to the technical and administrative points of contact designated by the 
applicant In EERE Exchange. The notification letter will inform the applicant 
whether or not Its Full Appllcatlon was selected for award negotiations. 
Alternatively, EERE may notrfy one or more applicants that a final selection 
determination on particular Full Applications will be made at a later date, 
subject to the availability of funds or other factors. 

w.iil. s~~«:~SJf.u_l 1'p_pHc~!_l!S __ -- ____________ . __ '• ,. ______ -- _ _ _ , _ , - ·(;::f=o=•m=•=lted=•=fo=n=l:::::c.=lib=,1=========::c: 

Receipt of a notification letter selecting a Full Application for award _,_ - - -{ Formatted, Indent, Left: 1.2s• 
negotiations does not authorize the applicant to commence performance of 
the project. If an application Is selected For award negotiations, It is not a 
commitment by EERE to Issue an award, Applicants do not receive an ilWard 
until award negotiations are complete and the Contracting Officer eKecutes 
the funding agreement, accessible by the Prime Recipient in FedConnect. 

The award negotiation process will take approximately 60 days, Applicants + - - -{ Formatted, Ind•nt: Lefb 1,25' 

must designate a primary and a backup point-of-contact in EERE Exchange 
with whom EERE will communicate to conduct award negotiations. The 
applicant must be responsive during award negotiations (I.e., provide 
requested documentation) and meet the negotiation deadlines. If the 
applicant fails to do so or if aw,ird negotiations are otherwise unsuccessful, 
EERE will cancel the award negotiations and rescind the selection. EERE 
reserves the right to terminate ilWard negotiations at any time for any 
reason. 

Questionsobout this FDA? Email ~@ee,dee.ge1•, S1.FOA,SETO@ee.doe.gov 
Problems with ffRE fXchange? Emal/ EERE-EERE-Exch,,nge5upport@hq.doe.gov Include FOA name and number in 

subject line. 

•- -- ·- ·( Farmatted: Inden~: Left: O" 
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Please refer to !iectloR IY.i::. ef the fO,'\ fer f§lliaaflGe en decuments that ·Nill 
mt FE!{Jlle5teu Elur1ng the RegetiallGR p/iase. 

Please refer to Section IV,J.2 of the FOA for guidance on pre-award costs. .. ·( Fonn~lted, Indent: left: 1,25" 

◄ • - ·- - Fomlatted: Indent, Left: 6'' 

1.1,,~[ternate Selection Determinations .... · ~orm~tted; Font: callbri =:J 
In same -i~stan~;s~ in ~ppli~a-nt may r;celv; a n~iin--;;ation that its-appll~tlon :: .. - _::=[ Fo=rm=a=<tt= .. =d,=l=nde=nt=: L=•lt=:=1=.25=" ========<) 

was not selected for award and EERE designated the application to be an 
alternate. As an alternate, EERE may consider the Full Application for Federal 
funding In the future, A notification letter stating the Full Application ls 
designated as an alternate does not authorize the applicant to commence 
performance of the project. EERE may ultimately determine to select or not 
select the Full Application for award negotiations. 

¥i.~U_n_s~~~e_ssf~I A~t>_liC~!'~~ _ _ _ _ _ _ _ _ . _ _ _ _ _ . ____ .. , - -[.._11_0,_m_a""'tt_e11_,_fo_•t_: ea-'--11b_r1 ________ __,) 

EERE shall promptly notify In writing each applicant whose application has 
not been selected for award or whose application cannot be funded because 
of the unavailability of appropriated funds. 

•- - - formatted: Indent: Left: 1.25" 

M. .... B ..... --A~_mi~ts!~~~i\l~ _a_'!~ ~atl~~~! ~_o_!icy_~~CJI_J!r_e_l!'~.nt~ ___ .. _, - ·._F_om1_atte11_:_F_on_1: _ai_ub_r1 _______ _., 

I. Registration Requirements •- - .- - Formatt®l N••Rbered + Level: I+ Numboriog Style: 1, ii, iii, 
... + start at: I + Alignment: left+ Aligned at: 1" + Indent 

There are several one-time actions reeiuired before submitting an application .. , at: us• 
in response to this FOA, and It ls vital that applicants address these items as '' >-F-o-,m~.,-«-ed-, ,-nd_en_t:_L_e_ft:-1,2_5_" --------< 
soon as possible. Some may take several weeks, and failure to complete 
them could interfere with an appUcant's ability to apply to this FOA, or to 
meet the negotiation deadlines and receive an award If the application Is 
selected. These requirements are as follows: 

1, EERE Exchange ◄ - _. -· • Formatted: font +Bady (Catibrl), Not lmffc 

·Register-a-nd ·creat~ ;.; acc~unt ~n EERE-Ex~hange at-h-ttps:iiee(.!t.-- - .. - - ~- ~ .. ·-. FOrmatted• fOA Template Style 4, Indent: Left: 1.5", Mo 

gxchange.energy.gov, , ' • >-bi.1_11,,_ts_a=r n=u=m_be_rkl..,9=======---==: 
· formatted• Indent: left; t,s" 

This account will then allow the user to register for any open EERE FOAs - - - {Formatted, Indent: Lett: 1.5• 

that are currently in EERE Exchange. lt is recommended that each 
organization or business unit, whether acting as a team or a single entity, 

Que~tlans about lhls FDA? Email M-1'fUlM~.d9e.fJeY. SI .FOA,SETQ@ee.doe,gov 
Problems with fflif. Exthonge? r:ma/1 EERE• EERE-E"xchonqeSuopqrt@hq.dge.q.w Include FDA name and number in 

,ubje,t llne. 
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I 

use only one account as the contact point for each submission. Applicants 
should also designate backup points of contact so they may be easily 
contacted If deemed necessary, This step Is required to applv to this 
FOA,--The EERa i::xekaRge eRfor<&es this reE11c1lrnment. +Re 81c1siRess and 
:red1Rleal /loint ef Contaet fielik..oR tho-Contast lnfotmasen 13age of the 
s111ilmission reeorEI are maooato"Y data fielEl&r 

The EERE Exchange registration does not have a delay; however, 1he • - - - 1 Fonniltted1 Indent: Lelt: 1,s• 
remaining registration requirements below could take several weeks to 
process and are necessarv for a.11otentlal agplicant to receive an award 
under this FOA. 

2, PU!'!~ ~_!-1!11b,er ____ ., . ,. _____ . _____ --- . -- ___ .. _ ,. __ ., -- •_;, S, - • l'<ltmattedl Font: +Body (Callbn), NotltaUc ===:) 
A DU~~s N1o1maer is a 1,1nl6j\le Aina al!!lt iE!eMitiel'fat bYslRCS5CS. It I& • Formatteil• fOATemp[uleStyle 1, Indent: Left; 1,5", No 
used te estalilll&l:i a l;lun & RFaels-treet 011slness El'edlt filei w~lsh is @FteR '-b:;;;11c...11•:.::ts:..:0c...r =-=nu:::m;::.be.;:;ri:::,99,:__ _________ __; 

rnfereREed e~• lenders a11d poteAtial liYGlner;& tJartflefS w help pred/Et 
tl=ie reliaallll'{ and/er fiAaAeial sta0ilil'{ of tlw eo1llpany In questlen. Ve1,1 
m11st l:ia•,e a OUNS ~l!!rnber l~•teW want tG appl•; fer go1,1emment fuAds. 

:r"1 register for a l'JUPIS Number, ye~lll neea the follzy,i•iRg IAfllrmatleffi 

begalRame 
NeadEjwarters fHlR1e and <1dElress for-•,•eur hush,ess 
De Ing IWsfness /\s (DSA}-er ether name iii' whim ¥&b1F01Jsi1U!Ss is 
E9fflff!enl•,• reeegnlied 
Pli~•sieal adaFeS5, Git;\ s~ate and ZJP Gede 

----Malling address lif separate from J:ieeEIEjYart8f5 aBa,'or physie;il 
~ 

• +elephoRe Rlalmbcr 
■ Cor1~aet Ramo ;and title 
~miler of employees at •,•om ptwsleal leeatiotl 
~ether •1reu are a Heme Based 9wsincss-

•"· DUNS AUfAber ma~, be 0lltamed fFOFl'I D&R by telephgne-{ei.irreR~l.,· 
866 705 5711) er the IRternel (ewmmtly at-Obtain a Dun and 
Bradstreet Data Universal NYmbering System !DUNS) number 
!including the plus 4 extension, if applicable) at 
http://fedgov. dnb. comLwebform}, 

◄• - -· farmatted; Indent: Left: O" ] 

• , _, - · Farmattedi Font: +llody (Qiffbrl), Not ltallc } 
·----- ·---- - ·~ formatted1FOATempl;it,,Style4,1nden\:Left: 1,S", No ··1· 

bull•ts or numbering _ 

Questlon511houtth/5 FOA? Emoil SHD.FOA@ee.de~ .FOA.SErO@ee.doe.gov 
Problems with £ERE Exchange? Emo// EERE EERE·fKchanqeSuooott@hq doe.gov Include fOA name and number In 

~ubje~t line. 
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Register With the System for Award Mam1gement (SAM) at .... -· · { Formatted, Indent, L•ll, 1.5" 

https:/Jwww.sam.ga11. Designating an Electronic Business Point of 
Contact (E:Biz POC) and obtaining a special password called an MPIN are 
important steps in SAM registration. Please update your SAM registration 
annually. 

¥oil~ ha,,.e ari asti,•e registration iA SAM to do b1Jsiness With ~he 
Federal G1nernment. +o register iR SJI.M, at a minirm1m, yol¾ will Reed 
ttie-f.e.llo•...,ing infermation;. 

• Yallf QUN£-lll1Jmber, begal Business NameranEI--J!.lwsical AE!Elress 
fram vo1e1r t'.l1m &-8ra!lstreet (Q&IJ} reean:i. lf:'{tlls¼ den't--ak'ea81f 
ffiMHme, •1aw can reqwe&t a DUNS Plwmber- ~r i:=ru.r. Jrom D&ll. 

• Yowr +m1pav-£1r ldentlfleatlen lllumber (TIN} and '.f'.axpa>/er Name 
.isseelo1ted witti 1,<ourTl~L Re>Jlew your tax deGllffieAts fram the IR!I 
(ruch ai: a 1.Q99 or W 2 f-el'R'l} te #lmf \'Ollr T:mpa·,•er Name. 

• Yeur bank's routing Aurnber, yawr baf'lk aeso1mt AWFRber, anEI yallr 
laanli aecOllAt WPei I.e. eheGkiflg er sa¥lhgs, to set up ~liu.itrank; 
f;unds Tfansfer (H'T/. 

◄- - - { formatted, Indent; Left: O" 

4, f.~c!_C_O!'l)~C~- ___ .. _______ ... _ _ _ _ .. ___ -· _ .. __________ .. ____ :.,<_" formatted: Font: +Body(Calibri), rtotltallc= =-
¥91,1 rn1ii;t ae registereel h·'l i=eelCsAneu iA araar ta reooive av~ •, · form• ltedl FOA Template Style 4, Indent: Lett: 1.5'\ rto 
deellmeAtation. ¥01,1 must ~eglster ln FedConnect at ' , .,...00_11•_,._o_r_nu_M_bl!=rl-"n-g,....~--==='-=~~ 
https://www.fedconnect.net. To create an organization account, your · Fon11attedc 1ndent: Leftl 1,5• 

organization's SAM MPIN is required, For more information about the 
SAM MPIN or other registration requirements, review the FedConnect 
Ready, Set, Gol Guide at 

f.t!_tp~;//'!''ft_~ fed~(!_n_!ll':!~.t •. n~V~~d_C_oi:iri~c!f_Ma_r~~t!!is/~_c~l!l~n.~/.fl':!~C:o ... , .. -· -~1111atted, Default Paragraph font 
nnect_Ready_Set_Go.pdf,. 

5, .~!~n_~s .• g~v_ _ _ __ .. ___ .. __ .. _ ... _ _ _ _ _ ___ .. ___ .. ~.>< -· {!ormatted: Fout, +Body (Cahbn'}, Not Itallc j 
Register In Grants.gov (http://www.grants.go',!) to receive automatic ... , , ' ·1 Formatted: fOATemp1a1esty1e 4, rndent: Left, l.5'', No 
updates.when Amendments to this FOA are posted. However, please ', ,.w_,._i._o_r_n.,..,_be_rt __ no ____________ _ 
note that~ ef IAteRt,-CeR~·ept Pipe~; arl<i Ft.iii Appttcations-wii'l not - ·- •., 'I Fonnatt~d, lRdi!nl: Lett: 1,:!" 
be accepted through Grants.gov. -~~F_o_rm_a_tt_ed_1_F_on_u_1_z_pt ______ ~---

6 •• E!~~~~rii<:J,1-':!,t_!l!)!iza~IEJ!' _!)f AP.~l~~~lon_s .!I!'~~~!:'! i?OCU!"_e_!l!5 ... _____ •;-"'- · Form;,.tted, Font: +B<Jdy (callbrt), Not Jtallc 
Submission of an application and supplemental information under this +, • Formatted: FOA Template style ◄, Indent: Lei\: 1.s•, No 
FOA through electronlc systems used by the Department of Energy, >-oo_ll•_m_o_rn_u_m_,,,.,_ri..;ng'--------------< 
including EERE Exchange and FedConnect.net, constitutes the authorized Formatted, loclent: Left: l,5• 

representative's approval and electronic signature. 

Que$t/ons .ibaut thl> FDA? Email $ET0.F0.4@ee.dee,gru1 Si.FOA,SETO@ee,doe.gov 
Prablems with EERE EKthange? Email EEIIE-EERE·ExchimgeSUpgprt@hqdoe.gov Include FOA name and number 111 

$Ubjec~ /Jne. 
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ii, ~Ylar~ .Ad~i!liS~!atlv~ ~Ca?g~i!l:!ff.l~nts_ . _ _ _ _ _ __ . _ _ _ _ _ _ __ _ ___ , , -1:= F=o=rm=a"'tted=: f==o=nt=: °'="=•h•=I =========:'.) 
The administrative requirements for DOE grants and cooperative agreements• - - -- { Formatted: Indent: Left, 1.2s• ] 
arn contained In 2 CFR Part 200 as amended by 2 CFR Part 910. -+l=le 
infomiat!GR Is PFEl'>'i!led &e &IJGGe&sful ai;iplii;;mts am aware ef tl'le-¥~ 
item~ that will ~e-req4:llreel ef them. i;Jetaileij lnferFRatieA :nu:.I rlarlfiratieA-e-R 
#lese item~ ean be pro,.,lded 1h1ring negetlatlons if it is neetkd. 

m. Foreign National Access to DOE Sites - , -( Fom1atted: font: Calibtl 

~If ippi_ii:anis:t~~t ~~~~tely e~{e:_;. In}~ ~~ ~w.~r~ :.ris~[t[ng fr~!!'= tJlfs !!>{'~will :;.: ~, _;:f=o=rm=a=.:tt:::ed:::::::::fo::::n=t:=+=llod=y=(C,,:=libri=.J========:: 
be subject to the following requirement concerning foreign national - · Formatted, FOA Template llotly, rndeot: Le.ft: 1.25" 

involvement. Upon DOE's request, Prime Recipients must provide 
Information to facilitate DOE's responsibilities associated with foreign 
national access to DOE sites, Information, technologies, and equipment. A 
foreign national Is defined as any person who was born outside the 
jurisdiction of the United States, is a citizen ot a foreign government, and has 
not been naturalized und~r U.S. law, lf the Prime Recipient or Subrecipients, 
contractors or vendors under the award, anticipate utllirlng a foreign 
national person In the performance of an award, the Prime Recipient is 
responsible for providing to the Contracting Officer specific information of 
the foreign natlonal(s) to satisfy compliance with all of the requirements for 
access approval. 

iv. ~~~aw,u:_d_ ~I_!~ ~J<ec_u_t'-~e_ l!'!:e~rtl_ng. ·- - - - - - - . ' .. -- - - - - - . " - --- .. -· ·IFF=or=m=•=tt::;;ed=:=fon=t=: Oll=lb=ri==========c:'. 
Additional administrative requirements necessary for OOE grants and ◄ .. - - -[ Formatted: Indent: Left.: 1,25'' 

cooperative agreements to comply with the Federal Funding and 
Transparency Act of 2006 (FFATA) are contained in 2 CFR Part 170, Prime 
Recipients must register with the new FFATA Subaward Reporting System 
database and report the required data on their first tier Subredpients. Prime 
Recipients must report the executive compensation for their own executives 
as part of their registration profile in SAM, 

v .• r,,i~~l~~~~~O.l!c_v_ '!E!ql!_l~e_me~!S_ _ _ _ _ _ __ . ___ .. ____ . ___ .. _ _ _ _ _ _ .- .... ·[>:eF=o=rm=•===tt=ed=•=FQ==nl==: ca=•br=i=========='. 
The National Policy Assurances that are incorporated as a term and condition•- - - { fotn•atte,h Indent: Left: 1,2s• 

of award are located at: http:Uwww.nsf.gov/awards/managing/rtc.[sp. 

vi, Environmental Review in Accordance with National _ - ·I Formatted: fon\: caubll 
A-----·•--------·····---------- , ------·· .. ·------- ----------------~ 
Envlronmental Policy Act {NEPA} 
EERE's decision whether and how to distribute federal funds under thls FOA •- · - ·( fot1na1ted: Indent: Le.ft: 1,25" 

is subject to the National Environmental Polley Act (42 USC 4321, et seq,). 
NEPA requires Federal agericies to Integrate environmental values into their 

au~stions about this FDA? fma11~.....,_51,FOA.SETO@ee.doe.gov 
Nob/ems with Ef/lE. E'Xchange?Ema/1 EE(lf.- ffRE-ExchangeSupoort@hq.doe.gov Include FOA name and number in 

subje<t line. 
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decision-making processes by considering the potential envfronmental 
Impacts of their proposed actions. For additional background on NEPA, 
please see DOE's NEPA website, at http://nepa.energ_y.gov/. 

While NEPA compliance Is a Federal agency responsibilltY and the ultimate ...... -- - formatt.,d: Indent: Left: 1-.25", oon't adjust space between 

decisions remain with the Federal agency, all recipients selected for an award ~~n.:,~i:r!an text, Don't adJ•st $pa~e be!YleenAsian text 

wlll be required to assist in the timely and effective completion of the NEPA 
process In the manner most pertinent to their proposed project If DOE 
determfnes certain records must be prepared to complete the NEPA review 
process (e.g., biological evaluations or envlronrnental assessments), the costs 
to prepare the necessary records may be Included as part of the project 
costs. 

= 
, , {1'"onnptted: Fonl: Caibrl 

.. - - :.~ - - ·{ formatted, Indent; Left: 1.25• 

1, Lobbying Restrictions •-- -· · -( l'ormatted: Indent: Len: 1.25" 

By accepting funds under this award, the Prime Recipient agrees that 
none of the funds obligated on the award shall be expended, directly or 
Indirectly, to Influence Congressional action on any legislation or 
appropriation matters pending before Congress, other than to 
communicate to Members of Congress as described in 18 U.s.c. §1913. 
This restriction is In addition to those prescribed elsewhere In statute and 
regulation. 

2. Corporate Felony Conviction and Federal Tax Llabillty Representations •·· - ·· · l'orm.,1:te111 lnde~t: Lei\: -~5•, No bullets or numbering 

In submitting an application ln response to this FOA, the applicant •- .. -- · furmattet11 Indent: Left: 1.5" 

represents that: 

a, It is not a corporation that has been convfcted of a felony crimimil 
violation under any Federal law within the preceding 24 months, 
and 

b. It is not a corporation that has any unpaid Federal tax liability that 
has been assessed, for which all judicial and administrative 
remedies have been exhausted or have lapsed, and that is not 
being paid in a timely manner pursuant to an agreement with the 
authority responsible for collecting the tax Habllity. 

For purposes of these representations the following definitions apply: • · - - ·l Fom1atted: Indent, Left: 1.s" = 
A Corporation includes any entity that has flied articles of Incorporation +- - - -{ forrna~ed: Indent: Leru 1.5" 

in any of the 50 states, the District of Colombia, or the various territories 

Questions about this FDA? Email UrG.fOA@ee.d<>~Sl.fOA.SETO@ee.doe.gov 
Problems with EERE EJlchanget Email EERE-EERE-fxchanqeSupport@hq.doe.gov Include FDA name and 1mmberl11 

subjectllne. 
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of the United States [but not foreign corporations]. It Includes both for­
profit and non-profit organizations. 

3. Nondisclosure and Confidentiality Agreements Representations • · --
ln,s1.1~!fl[ttli:m,an application In response;. tq this FOA the applicant. •-
represents_that: 

a. 11_;,~~e.s not a!!d ~Ill _no~ ~~utreJts emplcyees or contractor to 
sign interna nondisclosure or confidentlalitv. agreements or 
statements prohibiting or otherwis~ restricting Its employees or. 
contactorsJro!!1_J~ful!)t~porting waste, fraud., or abuse to.a. 
designate Investigative or law enforcemen representative of a 
Federat departmen~ 01; agenc)l. authorized tq r~_ce_l_ve_su_c~---~ 
Information. 

Form;,.lted, fndent: ltlt: 1,5", No bullets Qr numbering, 
Don't Keep with- next, Don't !<Mp lines together 

Formatted, rodent: left: 1,5", LI mi spacing: Exact!;' ll,25 
p~ Don't allow hanglll!J punctuation, Don't adjust space 
between l.atln and Asian tect, Doll't adjust space be\wOl!n 

Aslantel<tand~~~~"'-~~--~-~-~""""" 

b, I\ does not and will not use any.,Federal fund t lmplemen or 

enforce anv. nondisclosure and/or confidentiality olicv, form, or 
agreemen I uses unles It contain th fo!lowin provisions: 

• - -- .. · formatted, Indent, Lett: 1.75", Spaoo Before: 1,6 pt, Arter: 
10 pt, lhe spat!~: MulUple 1,15 n, Numbered + 1.r.vel: 1 + 

NUIIlbering Sl:yle: a, b, c, ... + Start at: 1 + l\llgnmant: left+ 
J\llgned at: 2• + llldent at, 2.25", Don't allow hanging 
punctuatioo, Don't adJ1.1Stspace baween Latin and Asi,m text, 
Don't adjust spate between Asian text and number,; 

(1) '7hese provisions are consistent with and do not •· 
supersede, conflict with, or otherwise alter the employee 
obligations, rights, or liabilities created by existing statute 
or Executive order relating to (1) classified information, (2) 
communications to Congress, (3) the reporting to an 
Inspector General of a violation of any law, rule, or 
regulation, or mismanagement, a gross waste of funds, an 
abuse of authority, or a substantial and specific danger to 
public health or safety, or (4) any other whlst/eb/ower 
protection. The definitions, requirements, obligations, 
rights, sanctions, and liabilities created by control//nfl 
Executive orders and statutO()f proviSions are Incorporated 
Into this agreement and are controlling," 

Questions about this FDA? Email Sli10.FW,@ee.dee.g,r,\ SI.FOA.5ETO@ee.doe.gov 

Formatted • • 3 

Fo1matt<ad: Space Alter: 10 pt, llnB sparlllQ: Mulllple 1.15 
II 

Problems with EERE Eildionge? Email EERE- EERE-Ex~hangeSttpport@hq.dqe.gov Include FDA n(lme (Ind number In 
subject line. 
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(3} Notwithstanding the provision listed in paragraphja),_ L ~- -· - · formatted, Don't add spa<e belween paragraph• of the 

.nondisclosure or confidentialit'( policy. form or agreemen~ ••me •tyfe 
that ls._!q be executed by. a persof\ connected wl th .,,..-,;-?f-'"c::0:!..:rm::.:•;.:tt:::ed=------------....l..,...i;!LJ 

conduct; of <II\ intelligenc~r. intelligence-rela!ed a<;tivit~, 
other tha~ ern!)loyee or officer o( the Unlte~~tes . 
Government, may contain provisions appropriate to, the 
partlcuiar~ctivity1 for which_ such documenl)~_!)e u~~d. 
Sutl\ fortl\ or agreemen, shall, a, a minimum, require tha\_ 
the,_person will no\ disclose anv. classjfied,. !nformatlo!L-.. 
received in th(!, course of S\JCh. ac~ unl~ss specifica!!Y._ 
authorized to do so bv. the United States Government. 
such nondisclosUf'Et or confidentiallt¼ forms sha:::J"-'a::.:ls;;.:o:...___...J1111 

make i\ clear. that they, do no\ bar dlsclosu~~. Congress, _ 
or, to an authorli.ed officia~ of an executive agen~~ 
Department,_of.Justlce, that, are essentia_l to reportln a 
substantial vlolatlo11,otlaw_, ----~----

viii. Statement of Federal Stewardship .- , {i:o,.natted, Font: ca11bri 

EER.LE-~11 e~erclse-normal-Fed;rai"stewardship-ln o~erseelnithe profe~t- --. ~~~ -.. -{ fOrm~tted: I~dent: Left: 1.2i__ 

a ctlvities performed under EERE Awards. Stewardship Ar;tlvlties Include, but 
are not llmited to, conducting site visits; reviewing performance and financial 
reports, providing assistance and/or ternporary Intervention In usual 
circumstances to correct deficiencies that develop during the project; 
assuring compliance with terms and condlt\ons; and reviewing technical 
performance after project completion to ensure that the project objectives 
have been accomplished, 

l 
1 

Ix. Statement of Substantial Involvement , -- -( formatted: Font: caJb11 =:J -=---· . ------ - - .. - - . -- .. - - ..... - - . - -- .. - - . -- --·---. - - ... -· - --· . - _, ;::=:;;========::=:::============: 
__ " . _ _ _ __ .•. ________ .. ___ . __ .. ______ ~ _c < : • formatted: font: Italic, Font tolor: Blue 

EERE has substantial involvement in work performed under Awards made as • • ... 
a result of this FDA. EERE does not Umit Its involvement to the administrative 
requirements of the Awa.rd. Instead, EERE has substantial Involvement in the 
direction and redirection of the, technical aspects Gf-«ll'e-aGtlviti8$--of the 
project as a whole. Substantial Involvement includes, but is not limited to, 
the following: 

1. EERE shares responsiblllty with the recipient for the management, 
control, direction, and performance of the Project. 

Questi,,ns about this FOA? EmaJUHo.,,;o.•,@ee.dae.!JflY. S1.FOA.SETO@ee.doe.gov 

- Formatted; Normal 

fOrmatted: Normal, Indent: Lelt: 1.25" 

for.natted: Ust ~aragraph, ln<Jmt: Le1t; 1.25", Numbered 
+ Level: 1 + Numbering Style: 1, 2, 3, ... + Shilt at: 1 + 
Angnment: Left+ Migned at, 0,75" + rndent at: 1", oon't 
adjml spa(e between Man le1tt and numbers 

Problems with EfRE Exchange? Email EERE:" EERE-lcxchanqeSuopart@hg.oo~aY Include FOA name and llllmber in 
subject line. 
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2, EERE may intervene In the conduct or performance of work under this •- - -
Award for programmatic reasons. Intervention includes the interruption 
or modification of the conduct or performance of project actMties. 

3, EERE may redirect or discontinue funding the Project based on the ◄- - -
outcome of EERE's evaluation of the Project at that the Go/No Go 
decision point(s). 

4. EERE participates in major project decision-making processes. 

x. Subject Invention Utilization Reporting 
in ~rder to ensure "that-Prime" Rec(p(entsa-nd -Subreciplents "i,;fd11itftle ~ 
subject inventions are taking the approptiate steps to commercialize subject 
inventions, EERE may require that each Prime Recipient holding title to a 
subject Invention submit annual reports for 10years from the date the 
subject invention was disclosed to EERE on the utlllzatlon of the subject 
invention and efforts made by Prime Recipient or their licensees or assignees 
to stimulate such utlllzation. The reports must Include information regarding 
the status of development, date of first commercial sale or use, gross 
royalties received by the Prime Recipient, and such other data and 
information as EERE may specify. 

Fonnalted: Ust Paragraph, Indent: Lelt: 1.25", Numbered 
+ Imel: 1 + Numberill!J Style: 1, 2, 3, ... + Slait at, l + 
Alignment: Left+ Aligned at: 0.75"+ Indent at: 1•~ Don't 
adj<lst spaoo betlY<Jen Asian text and number. 

Formatted: List Paragraph, Indent: wit: O" 

Form;,tted, ust Paragraph, Indent: Left1 1,25", Numbered 
+ Level: I + Numbering Stf!e: I, 2, 3, ... + Start at: 1 + 
/\Ugoment: Left+ Aligned at: 0.75" + Indent at: 1•, Don't 
adjust sp;,re between Asian text and numbers 

Formatted, List Paragraph, lMent, lelU o• -::=J 
- Formatted, Ust Paragraph, Indent: Left: 1,2S", Numbered 

+ Level: 1 + Numberlng StylQ: 1, 2, 3, .•• + Start al: 1 + 
Alignment: Left+ Argnedat o.75" + Indent at 1", Don't 
adjust spac:e between As1•n lextand numbers 

Formatted, Ust Paragraph -j formatted: Font: caibri 
:L-c 

· fom1atted: Nonllal, Indent: Left: 1,25" 

Ml. J.n_t~l!e~t.!1!1! ~r~~~r~y Pr.~_vJ~i~n~ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ __ _ • , { fonnatted: Font: car,1,r1 

The st,mdard DOE financial assistance Intellectual property provisions 
appllcable to the various types of recipients are located at 
http:(/wwwl.eere.energy,govlfinancipg/resources.html. 

· --~-:· -- -·f Formatted, No1mal, Indent: left: 1.25' 

xii, Reporting , .. , ·{ formatt-"': Font: ca11M 

. Reportlngrequiremenis are Identified ~n-the Federai Aisfsia:~ce Reporting- .. •- - - { Formatted; Nonna], lnoent: Left: 1.25" 

Checklist, attached to the award agreement, The checklist can be accessed at 
hUPs:!leAergy.go•,/eere/fuAdirJg/eere f1mdh:lG::ifflPll£a!ioo and: 
man3geFAeF1t ferms.http://WWW1.eere.energy,gov/financlng/resources.html. 

.==:J 
7 

xiii, Go/No-Go Review , -· ·[ Formatted: ront: '411brt 1 
Each prcii~-ct ielecteiu.nder this-FOA,wlli be subje-ct to a' p~lodi~ project - -:;.: .. - -[;:;:~::::,,=,m=a=tl=e(l::::,=N=o=,m=•=I, ::::,nd=•=n=t:= .... =ft:=• =l.=25=,.=====~:::::: 
evaluation referred to as a Go/No-Go Review. Federal funding beyond the 
Go/No Go decision point (continuation funding), is contingent on (1) the 
avallabi\lty of funds appropriated by Congress for the purpose of this 

Questions about this FDA? Email GE1'f),f0A@ee,liee.gw.--SLF0A.SETO@ee.doe,gov 
Problems with EERE fxchangei' Email EERE-EERE-fxch,mqeSuppoTt@hq.doe.gov Include FOA nome and number In 

subject //ne. 
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program and the a11ailablllty of future"year budget authority; (2) meeting the 
objectives, mllestones, deliverables, and decision point criteria of recipient's 
approved project and obtaining approval from EERE to continue work on the 
project; and (3) the submittal of required reports in accordance with the 
Statement of Project Objectives. 

As a result of the Go/No Go Review, DOE may, at its discretion, authori1.e the •- - · -{ Formatted, Nomt•l,~rndenu Lelt: 1.25" 

following actions; {1) continue to fund the project, contingent upon the 
availability of funds appropriated by Congress for the purpose of this 
program and the availability of future"year budget authority; {2) recommend 
redirection of work under the project; (3} place a hold on federal funding for 
the project, pending further supporting data or funding; or {4-} discontinue 
funding the project because of insufficient progress, change In strategic 
direction, or lack of funding, 

The Go/No-Go decision is distinct from a non-compliance determination. In •- - - {Formatted! Nmma1,jndent, u.~, 1,25" 

the event a recipient falls to comply with the requirements of an award, EERE 
may take appropriate action, lndudlng but not limited to, redirecting, 
suspending or terminating the award. 

) 

,clv, --~~nf~!e~~~ ... Sp~l'l~l_n_g __ . _ __ _ _ .. _ _ _ ... _ _ _ _ _ _ __ .. _ _ .. _ .. :,.F_o_m_1a_tte_i1·_, F_on_t_, ca_11b_n _________ .....: 

The recipient shall not expend any funds on a conference not directly and • , :,.F_o=titt=a,.tt_ed=H=or.t=: Ca=lib_d~-=~==-===""""'==4. 

programmatic.ally related to the purpose for which the grant o~',)~e_er.l!_ti_ve .. _ ' formatted, rnd,mt, ie.tt: us• 
agreement was awarded that would defray the cost to the United States - ' ·· f~ii,_o_rm_a_tt_e_d:_f_o11_1,_ea_1_1b_li ______ ~--~ 

Government of a conference held by any Exl!cutive branch department, 
agency, board, commission, or office for which the cost to the United States 
Government would otherwise exceed $20,000, thereby circumventing the 
required notification by the head of any such Executive sranr::h department, 
agency, board, commission, or office to the Inspector General (or senior 
ethics official for any entity without an Inspector General), of the date, 
location, and number of employees attending such conference, 

xv. UCC Financing Statements 
Per 2 CFR 910,360 (Real Property and Equipment) when a piece of + -· - { forn1attetl: lndeat: Le~• 1.25" 

equipment Is purchased by a for"protit recipient or subrecipient with Federal 
Funds, and when the Federal share of the financial assistance agreement is 
more than $1,000,000, the recipient or subrecipient must: 

Properly record, and consent to the Department's ability to properly record if 
the recipient fails to do so, UCC financing statement(s) for all equipment in 

Questions 11bout !his FDA? fm<l/1 Sli-.O .• <v.•,@ee.Elee.f!ev. S1.FOA.SETO@ee&!.Qe.ggv 

= 

Problems with fE/iE Exc/1ange? Email fflif• J;:flif-Exchanq11Suppoct@hq.doe.qo11 Include FOA name and number In 
subject line. 
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excess of $5,000 purchased with project funds. These financing statement(s) 
must be approved in writing by the contracting officer prior to the recording, 
and they shall provide notice that the Recipient's title to all equipment (not 
real property) purchased with Federal funds under the financial assistance 
agreement Is conditional pursuant to.the terms of this section, and that the 
Government retains an undivided reversionary Interest In the equipment. 
The ucc financing statement(s) must be filed before the Contracting Officer 
may reimburse the recipient for the Federal share of the equipment unless 
otherwise provided for in the relevant financial assistance agreement. The 
recipient shall further make any amendments to the financing statements or 
additional recordings, Including appropriate continuation statements, as 
necessary or as the GefltFasUng Offiiiercontracting officer may direct. 

,._ - -· ·[ Forn1atted1 indent: lel't: O" 

VII. .Q_ue.~~i?.~~l~g!!_n_c,y ~ontcl(?~~ ---------- . . .. --- -----.. . . -- --- , ·(L F.:.;o•=m=att::.:cedc.:..: f:c::.ontcc..:.::.:a,;.;;:;Bbri.;c.. ~--~-----'] 

Upon the Issuance of a FOA, EERE personnel are prohibited from communicating (ln 
writing or otherwise) with applicants regarding the FOA except through the established 
question and answer process as described below. Specifically, questions regarding the 
content of this FOA must be submitted to: SHO,fo,1>,@ee.dee.g8'1, If petem=ial eF 

wrrefit a11pliGaRl5 aUompt te i;eRtaGt liE~E pefs9Rnol,-they will fsr•NaFa 'f<liAF eiuestloR 
ta the appropriate lnbax anEI FeJ;ll•t •J.•ith a stateme11t that they are Rot PE!FmiUed to 
almiss the fOA.SI.FOA.SETO@ee.doe.gov. Questions must be submitted not la"terthan 
3 business days prior to the appllcatlon due date and time. 

All questions and answers related to this FOA will be posted on EERE EXchange at: 
https://eere•excham:e.energy.gov, Please note that you must first select this specific 
FOA Number In order to view the questions and answers specific to this FOA, EERE WIii 
attempt to respond to a question within 3 business days, unless a similar question and 
answer has already been posted on the website. 

Questions related to the registration process and 1,1se of the EERE Exchange website 
should be submitted to: EERE-ExchangeSupport@hq.doe.gov. 

VIII. Other Information , , ·f F1>tmatted1 Font: Ollbrl . 
~ . ~ - - - - - - - .. . .. - -- - - - - - - - - - .. ···------------ .. --------------~'~: 
a.A. FOA Modifications 

--;'mE!Odnl8rits tO th1s-f0AW1fi be POSticf Ofl the EERe eXCli~~geW~bSite-and the .. ~-- ~ 
Grants.gov system. However, you will only receive an email when an amendment ...... 
or a FOA Is posted on these sltes If you register for email notifications for this FOA 

Questions about !his- FOA7 Email SE+Q,l'OA@ee.ohl~SI.FOA,SETO@ee.doe.gov 
Problems with EERE Exchange? Emo/I EERE-EfRE-ExchonqeSlll!fillrl.@hq.dog.gov lndude FDA name ond number /11 

subject line. 
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In Grants.gov. EERE recommends that you register as soon after the release of the 
FOA as possible to ensure you receive timely notice of any amendments or other 
FOAs. 

Ga.B. Informational Weblnar -{ formatted: F<>nt: Calibri 

EERE wlil-conduct at i~a~t W,,Q-~~e lnfo·r~atlonaJ ~webimu: -during the FOA -<- ,_ -- -1~~=0=,m=a=tt=ed=,=,=nd=en::::1=: 1.e=ft:::::::0::,8::B::" ========: 
process. Gne!! will be held after the initial FOA release but before the due date for 
CeAeept Jlapers and tl\e ether will be l:ield a~ter ceneept paper Aetilkatiem; a Ad 
befere the due date fur Juli applleatleR&-FUII Applications. 

Attendante is not mandatory and will not positively or negatively impact the •- - - {Forn1atted: Indent: Left: o.BB" 

overall review of any applicant submissions. As the webinar will be open to all 
applicants who wish to participate, applicants should refrain from asking questions 
or communicating information that would reveal confidential and/or proprietary 
Information specific to their project. Specific dates for the webinar can be found 
on the cover page of the FOA. Please eheek liERli fMEl'l<1flfte fer iAwrRlatleR 
rega«liRg-w(lbiriar reglstratleri. 

GG.C. Government Right to Reject or Negotiate , .. -(~l'=or=m=""=ed=•=Rl=nt=· Ca=l=lbrl==============:::::::: 
EERE re~erve·s-the right,-wi.ihout quallfic~i:lon: t~ -r~J;ct-anv ~r-ali appiicaii~ns- - . "~-~ - .. { fonnattecr, Indent; Left: 0,88" 

received In response to this FOA and to select any application, in whole or in part, 
as a basis for negotiation and/or award. 

QD..D. Commitment of Public Funds _, {~f=o•=m=atted=•==Fo=nt=• ea::1:=;llrl:::::'.==============: 
The Cont,.;ctlng ofilcer-i~-the ~iily Individual wh~ ca~ make ~ward~ -or co'rrunlt th·e-; :· ... , -{ form•tted, Indent: Left: 0.88" 

Government to the eKpendlture of public funds. A commitment by anyone other 
than the Contracting Officer, either express or implied, is Invalid. 

ei-.-E. Treatment of Application Information , , ,( Formatted: Fant: Calibrl 

-;- ge~-~r.ii;EERE will·o-nly"ti~~ data a~d ~ther infci"rii,atl~n iontalned-in appiications ;~ .. - -{_~=fo=,,,,==.tt=e=d=, l::nd::e::nt::: L::e::fl:=0,8::R::"=:::::=========~ 
for evaluation purposes, unless such information is generally available to the 
public or Is already the property of the Government. 

Applicants should not Include trade secrets or commercial or financial information •- - ·· { Form11tted1 Indent, Left: o.es" 
that Is priVlleged or confidential in their lilpplicatlon unless such Information Is 
necessary to convey an understanding of the proposed project or to comply with a 
requirement in the FOA. 

The use of protective markings such as "Do Not Publlcly Release -Trade Secret" or•- - - -[ Formatted, Indent: Lett: 0.88" 

"Do Not Publicly Release - Confidential Business Information" is encouraged. 

Questions uboutthls FOA7 Emal/ $!TG.l'OA@e~Si.FOA,SET0@ee.doe.gov 
Problems with EERE frchange? Email EERE- EfBE•fxchongeS11pporl@hq.doe.gov Include FDA name and number In 

subje~t /i11e. · 
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However, applicants should be aware that the use of protective markings is not 
dispositlve as to whether information will be publicly released pursuant to the 
Freedom of Information Acl, S U,S,C. §552, et, seq,, as amended by the OPEN 
Government Act of 2007, Pub. L. No. 110-175. (See Section I of this dO<:ument, 
"Notice of Potential Disclosure Under the Freedom of lnform.itlon Act {FDIA)" for 
additional information regarding the public release ot information under the 
Freedom of Information Act, 

Applicants are encouraged to employ protective markings In the following manner:~- · - ~ei1, lnoent.o Left O.SB" = 
The cover sheet of the application must be marked as follows and Identify the • - - - ·( ~rma~, Indent: left: o.se• 
specific pages containing trade secrets or commercial or financial information that 
Is privileged or confidential: 

Notice of Restriction on Disclosure and Use of Data: "" - - - {fiormatted: rn~t: Lell:: 11', Right: o.s• 
Pages [list applicable pages) of this document may contain trade secrets 
or commercial or flnanclal information that Is privileged or confidential, 
and Is eltempt from public disclosure. Such information shall be used or 
disclosed only for evaluation purposes or In accordance with a financial 
assistance or loan agreement between the submitter and the 
Government. The Government may use or disclose any information that 
is not ,ipproprlately marked or otherwise restricted, regardless of source. 
[End of Notice] 

The header and footer of every page that contains trade secrets or commercial or .- ·· -- -[ l'orma~: Indent: Lett: o.Be" 
financial Information that is priVlleged must be marked as follows: "May contain 
trade secrets or commercial or financial Information that Is privileged or 
confidential and exempt from public disclosure," 

In addition, each line or paragraph containing trade secrets or commercial or •- - - -{ iim1a~~ lntleRt: I.alt: O.Bs" 

financial information that ls prlvlleged or confidential must be enclosed In 
brackets. 

•- · · -· · Formatted: lnoont: Left: 0" 

~F. Evaluation and Administration by Non-Federal Personnel , , ·::::F=ann==a":::"d::::::::lilJl=t•==c.,=n==m1:::::::::=======::::::'. 
~ conduiting the merit-review eva"luatio~;t·he Go/No-Go Review and Peer Review,:;:.' __ -· ·f fom1alted: Ind.at: Lelt: 0,88" = = :J 

the Government may seek the advice of qualitled non Federal personnel as 
reviewers, 'fhe Government may also use non-Federal personnel to conduct 
routine, nondiscretionary administrative activities. The applicant, by submitting its 
application, consents to the use of non-Federal re11lewers/adminlstrators. Non­
Federal reviewers must sign conflict of Interest and non-disclosure agreements 

Questions about this FDA? Emu// ~EJ:0.roA@ee:.t~SI.FOA.SETO@ee,dqe.gov 
Problems W{lh EERE EJlc/iange7 Emui/ EERE· ffRE-[!cha1Jo•Suppod@hq.dae.goy Include FOA nume and number In 

subject llne, 



U.9: 1Jl!.rARTMEHT Of 

\ENERGY 
Energy Efficlanty & 
Renewable Energy 

prior to reviewing an application. Non-Federal personnel conducting 
administrative activities must sign a non-disclosure agreement. 

GG.-G. Notice Regarding Eligible/Ineligible Activities , , -l formatted: Font: Clfibrl 

Eligible actlviti'e~ under this FDA ln~lucl~ thosi whl~h des~ribe· ind-·pr~mot~ the --;.._' - --~,n,a!!_ed, 111..fnt: Left:: o.es· 
understanding of scientific and technical aspects of specific energy technologies, 
but not those which encourage or support political activities such as the collection 
and dissemination of information related to potential, planned or pending 
legislation. 

MM.H. ~o~~~'= c,f_f!i~!i,~_to_~~l1-~~-c~ -~!l~Y!~~- ~f fiJ!~tlCi_!I~ .. ______ , __ , ·[~f_or_m_•lted~•-font_~_ea_nh_,1 _______ ~) 

Capability 
EERE reserves the right to conduct an Independent third party review of financial •- ·· - {!ormatted: lnd•ntr Left: o.sa· 
capability for applicants that are selected for negotiation of award (Including 
personal credit information of princlpal{s) of .i small business ifthere is insufficient 
Information to determine financial capablllty of the organization). 

ihl. Notice of Potential Disclosure Under Freedom of .. -- -fi:0 ,n1atte11, ro~ caobrt = ------------- -~------·------- ---·~-- .. ------·--·-··-- --- --- .___ ________________ ___, 

Information Act (FOIA) 
Under the Freedom of Information Act, (FOIA), 5 U.S.C. §552, et. seq., as amended• - - - -{ Formatt~ Indenf Let\; o.us• 
by the OPEN Government Act of 2007, Pub. L. No. 110-175, any information 
received from the Applicant is considered to be an agency record, and as such, 
subject to public release under FOIA. The purpose of the FOIA is to afford the 
public the right to request and receive agency records unless those agency records 
are protected from disclosure under one or more of the nine FOIA exemptions. 
Decisions to disclose or withhold information received from the Applicant are 
based upon the appllcability of one or more of the nine FOIA exemptions, not on 
the existence or nonexistence of protective markings or designations, only the 
agency's designated FOIA Officer may determine if Information received from the 
Applica.nt may be withheld pursuant to one of the nine FOIA exemptions. All FOIA 
requests received by DOE are processed In accordance with 10 C.F.R. Part 1004. 

JJ.,Lf!'=Cl~~r_~~~!'t _f!)! _F_~I!. ~~~--~~~~l~~e __l?~s-~1-~~l!r~ _______ . __ .... _ , , .• -l hm1atte11, Rmt: caub11 

Applicants are required to make a full and complete dlsclosure of all information +· - -- ·( Forma~, Indent: Le1t1 o,es• 
requested iR the i;:g,'\. Any failure to make a ful~_jllii complete, and aeaii:ate 
disclosure of the requested inforrnation may result In: 

• The termination of award negotiations; 
• The modification, suspension, and/or termination of a funding agreement; 

Questions about this FOA7 Emo// .-i;ro.l'Q.l.@e".d,,e.§'e~-SI.FOA.SETO@ee.doe.gov 
Ptob/ems with EEl!f. fx,hange? Emoll ff.Rf.- EE;Rl'-E>/l;/11mge!i@£or:!@hq.do e.g0V Jm:lud~ FOA nome ond number In 

~ubje,r line. 

•··· -- -- -{ fDrmatted: List P~ragraph, Indent: Left: 0" 
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• The Initiation of debarment proceedings, debarment, and/or a declaration of 
ineligibllity for receipt of Federal contracts, subcontracts, and financial 
assistance and benefits; and 

• Civil and/or crlminal penalties, 

«K-.K. Retention of Submissions 
.....--.., _____ .. .l.---··-···"~----- ··----- ·-------···----· 

, , ·[ Fom1atted1 Fonl: canbtl 

• - - - ;_' - - ·( Form•tted1 Indent: left: 0,8B" EERE expects to retain copies of all LetteFt af IF1teAt, C<;iAeept Papel'5, Full 
Appllcatlons, Rep lies to Reviewer Comments, and other submissions, No 
submissions will be returned. By applying to EERE for funding, appllcants consent 
to EERE's retention of their submissions. 

Y:.L. Title to Subject Inventions - , ·{:::F=or=nt=•tt=ed=•=f=on=t•=ca=!lb=rl==============::'.l 
ow·n-efshlp-of subj~ct Invention~ is-governed pursuant to-th~ auth~rities listed - - - ; : _ - ·[ Formatted: Indent: Left: 0,88" ] 

below, 

· • Domestic Small Businesses, Educational Institutions, and Nonprofits: Under 
the Bayh·Dole Act (35 U.S,C. § 200 et seq.), domestic small businesses, 
educational Institutions, and nonprofits may elect to retain title to their 
subject inventions. 

• All other parties: The Federal Non-Nuclear Energy Act of 1974, 42, U.S,C. 
5908, provides that the Government obtains title to new Inventions unless a 
waiver Is granted (see below}, 

• Class PatentWaiver: 

ioRtlon 1 (with granted class waiver in place) 

•- - - ·[ F1>rnlilltedl Indent: Left: o· ) 

pnE has Issued a class waiver that applies to this FOA. Under this class waiver, _ .... • :, ., •· ;=F-·o_rm_a_tted~·=· 1'1l=n_t_co_10_1.=11_1u_e=~=-===--< 
domestic large businesses may elect title to their subject inventions similar to the '· Formatted: UstParagraph, Indent: Le1t: o.88" 

right provided to tile domestic small businesses, educational institutions, and 
nonprofits by law. In order to avail itself of the class waiver, a d9mestic large 
business must agree that any products embodying or produced through the use of 
a subject invention first created or reduced to practice under this program will be 
substantially manufactured In the United States, unless DOE agrees that the 
commitments proposed In the U.S. Manufacturing Plan are sufficient. 

Option 2 (without granted class waiver in place} 
Under 42 U.S,C, !i 5908, title to subject inventions vests in the U.S. Government 
and large bysinesses and foreign entities do not have the automatic right to elect 
to retain title to subject Inventions. However, EERE mav issue "class patent 
waivers" under which large businesses and foreign entitles that meet certain 
st11ted requirements ma),'. elect to retain lltle to their subject lnventlonsj" 

Questions about this FOA? Emal/~FOA@ee<.d11<1,!I"~· SI.FOA.SETO@ee.doe.gov 
Problems with EERE Ex~honge? Emciil EERE- EERE-Exchanuesuooort@hg.doe.qov Include FoA name and number In 

subjei:t line. 

•- - -· -[ Formatted, List Paragraph, Indent, left: o• 

107 

,C4mmented [TEf/14]: Choo•• the op\lon lll•tll opproprlat• 
for you, FDA, •nd dolot• the olh•r.11 you are""'"'" which option 
11 appll<ableto your FDA, <on,ultwllh your IP Coun,el. 



U,.t!I. PU#I-A.TU"Eff1' Q:11 

!ENERGY 
Energy Efficiency & 
Renewable Energy 

• Advance and Identified Waivers: Applicants may request a patent waiver 
that will cover subject Inventions that may be invented under the award, In 
advance of or within 30 days after the effective date of the award. Even If an 
advance waiver is not requested or the request is denied, the recipient will 
have a continuing right under the award to request a waiver for Identified 
Inventions, I.e., Individual subject inventions that are disclosed to EERE 
within the timeframes set forth in the award's Intellectual property terms 
and conditions. Any patent waiver that may be granted Is subject to certain 
terms and conditions In 10 CFR 784. 

• [QpllonallD~~e!f!.lln~tiqn_ of_E~1:.~pt!l'.l'!'3_I Ciri,um_sta_!I_CE:!S (.D~9: E~c!i .. __ . _ .. - · Commentd[TEMS]>1h1,1an1••1•o1t•uldonlybeu,.dwh•n) 

mei=lwr-ieY£;.appti~a_nt ~J'!g_l:_eplG -"..'•'.~'hi~k_ i~ F_ei"!t';!~ ro_•~~F~!~-- _ _ _ '·, ' ~:;1~:::::!:tt•rlng ~ ......... 1,.c1subm1 .. 1an<IOlh• Full J 
ae>,<ele13fReRtl wlll-ae!?,.r~q\!!r_ed _~~ ~Ll_b~_it i!_ U,?: ¥~nl!_f~~tllrj_l'!_g_~!an_~. _ ·.,-. '. forma~ed: fontoolor~ Blue - ·• ~--- · 
fH'E!&E!laGtieR lntervlewsas part of its applfcation._ If seles!edt ~h~. U,~- _ _ _ _ _ ·, ··, '· fomiatted: Font color: Blue 

Manufacturing Plan shall be Incorporated Into the award terms and '~,' - Formatt...i: fontcolot~ Blue 

conditions for domestic small businesses and nonprofit organizations, DOE Fo,matted: For,t color: Blue 
has determined that exceptional circumstances exist that warrants the 
modification of the standard patent rights clause for small businesses and 
non-profit awardees under Bayh-Dole to the extent neces-sary to implement 
and enforce the U.S. Manufacturing Plan. for example, ,he commitments 
and enforcement of a U.S. Manufacturing Plan may be tied to subject 
inventions. Any Bayh-Dole entity (domestic small business or nonprofit 
organization) affected by this DEC has the right to appeal It. 

MM-.M. Government Rights in Subject Inventions . - / { Fomiatted, Font: caub,I 
~me Recipient~ anci' Subre~ij:,lents .. retain title to-subjeit inveniion·s: t-he - - -:;_: _ .. i;:F=o= .. .,= .. =tt=e=d,=111=d=en=t.=· w=l\=,=o.=e=e=" ===========~ 
U.S. Government retains certain rights. 

i. Government Use License • , < •• >-r_o_,m_a..,.;tte.;;..;.d_= F_on"'t"-: ea~lib-rl~---~=-~--=< 
The"u·.s.-Governm-e~t retai~s-a-nonexclusive, nontransfe~b1e;·1rrevo~~bl;,- -.: - formatted: Nurnbe~ + level: L + Numbering Style: I, Ii, Ill, 

... •t Start at: 1 + Alignnient: Lelt+ Allgned al: 1" + Indent 
paid-up license to practice or have practiced for or on behalfofthe United at: 1.2S" 

States any subject invention throughout the world. This license extends to · F,nmatt...t: Indent; Left: 1.2s" 

contractors doing work on behalf of the Government. 

Ii, .M~J~h,-1~ !\~g_ht~ _ _ _ ____ . _ _ _ .. , ·{ Formattedi font: tallbli : ) 
The U.S. Government retains march-In rights with respect to-all ;ubject - . . - ; :· __ .. _;;:cl F=o=tm=a"'tt=ed=,=,=nd=•n=t:::: le=l\,==1.=2=5=. =========~) 
lm1ent\ons. Through "march-in rights," the Government may require a Prime 
Recipient or Subrecipient who has elected to retain title to a subject 
invention (or their assignees or exclusive licensees), to grant a license for use 
of the invention to a third party. In addition, the Government may grant 

Questionsoboutthls FOA? Ema11SlimFVA@ee,tifle,gav.-S1,FOA.SElO@ee,doe.gov 
Problems with EERE Exc~onge? Email l"ERE· ffRE-ExchanqeSupport@hq,doe.gov Include FOA name cmd number In 

s11b/ect //ne. 
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licenses for use of the subject invention when a Prime Recipient, 
subrecipient, or thelr assignees and exclusive licensees refuse to do so. 

DOE may exercise Its march-in rights only if it determines that such action Is • - - - { Formatted, Indent: I.ell: 1.2s• 

necessary under any of the four following conditions: 

• The owner or licensee has not taken or is not expected to take 
effective steps to achieve practical ;ippllcation of the invention within 
a reasonable time; 

• The owner or licensee has not taken action to alleviate health or 
safety needs In a reasonably satisfied manner; 

• The owner has not met public use requirements specified by Federal 
statutes in a reasonably satisfied manner; or 

• The U.S. Manufacturing requirement has not been met. 

Any determination that march-In rights are warranted must follow a fact­
finding process in which the recipient has certain rights to present evidence 
and witnesses, confront witnesses and appear with counsel and appeal any 
adverse decision, To date, DOE has never exercised Its march-in rights to any 
subject Inventions. 

•·· .. · ·( Forn1atted: lnde~t: left; o• 

◄ ·· ·· - -{ Form;,.tteth Indent: left: O" 

•·· - · -{ farn1atted; rndent: Left; 1.25" 
l 
~ 

N-N-.N, jR~l;l~~~ ~I'! J~~~!'J~~I_ Q~~~- _ ... _ . ___ . _____ . _____ ... __ _ Comntenlied [TEM6Jl Selo<I th• option tho\ Is n,0,1 applleal>f• 

J; ••.• - - . 

Data rights differ based on whether data is first produced under an award or 
instead was developed at private expense outside the award, 

"Limited Rights Data": The U.S. Government wlll not normally require delivery of •-- ... _ 
confldentlal or trade secret-type technical data developed solely at private 
expense prior to issuance of an award, except as necessary to monitor technical 
progress and evaluate the potential of proposed technologies to reach specific 
technical and cost metrics. 

+opl€s 1, 2 aAd :s will be subj est ta the bela>,y la 11guaget 
Option 1: {with data protection) 

---- .. -----------···----- ----. ---- -----·----- -~----
Government rights in Technical Data Produced Under Awards: The U.S. 
Government normally retains unlimited rights in technical data produced under 
Government fin,mclal assistance awards, Including the rlght to distribute ro the 
public. However, pursuant to special statutory authority, certain categories of 
data generated under EERE awards may be-protected from pub lie disclosure for up 
to five years after the data ls generated ("Protected Data"), For awards permitting 
Protected Data, the protected data must be marked as set forth in the awards 

Questions about this FOA? Emalf .m:e.l'G~@ee.ooe.1101'. SI.FOA,SETO@ee,doe,gov 
Problems with EFRE Exchange? Email f!ERE- EEBf-Excha@eSuppqrt@hq.doe.gov Include FOA name cmd number In 

sub}e~t line. 
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intellectual property terms and conditions and a listing of unlimited rights data 
(i.e., non.protected data) must be inserted into the data clause in the award. In 
addition, invention disclosures may be protected from public disclosure for a 
reasonable time in order to allow for filing a patent application. 

:i:opiG 4 will Ile suajest te the &e!e,,.., language: 
Option 2: (without data protection) 

- - -G~v~rn~eriRights in-Teclinic~I [)a.ti Produ~ed Under"A.;~rds:Yh~ u~s~ - ' 
Government retains unlimited rights in technical data produced under 
Government financial assistance awards, including the right to distribute to the 
public. One exception to the foregoing is that invention disclosures may be 
protected from public disclosure for a reasonable time in order to allow for fl!ing a 
patent application. 

__ - {fo~tted: Font color: Blue 

◄ • -- - formatted: Tndent, left: 0.88" 

- - - { Formatted, Indent: Le~ o• 

00.0. Copyright , .. •' { formatted, Fllfll; 0,!1bri 

'+ha Prime R~,;lplei,t and SHbFesip'l~nts et .prej~~ts fu-nded UREler ~IG 4 m;.,,; assGFt ,. -
€ef!~t iA edusatia11al er leamil'lg mat,erlals dei,<eloped 11neler an a•Nard without 
~~n ~mli' if t/.:ie Prima Red!;lient afld a11brneipients lieense t~ materials 
ta !;he publie under a Cfeat/~ie Ce,nmem ,l\ttti~tiaA l.ieeme fCCBV). 

For all other sop•1•rlghtablE? work.Hleveleped 11Ader a•.11ards, the:IM Prime M.eciplent•- -· - ·{ Fomtatted: rndent: Left, o,ae" 
and Subrecipients may assert copyright in copyrightable works, such as software, 
first produced under the award without EERE approval. When copyright Is 
asserted, the Government retains a paid-up nonexclusive, irrevocable worldwide 
license to reproduce, prepare derivative works, distribute copies to the public, and 
to perform publlcly and display publicly the copyrighted work. This license extends 
to contractors and others doing work on behalf of the Government 

.; •• < , , Forma~/ Follt: O,Ubrl 

: 

P.P..P, Personally Identifiable Information (PII) 
Allln-f;rmation pr~viied by t"tie.Appii,;nt must-to th~-ueat~t ext~nt-posslble 
exclude Personally Identifiable Information (PII). The term "per~onally identifiable 

' ' Fon11atted1 Don't keep with next, Dorit keep lin•~ b:lgelhE< 

Information" refers to Information which can be used to distinguish or trace an 
Individual's identity, such as their name, social security number, biometric records, 
etc. alone, or when combined with other personal or identifying information which 
is Unked or linkable to a specific indlVldual, such as date and place of birth, mother's 
maiden name, etc. (See 0MB Memordum M-07-16 dated May 22, 2007, found at: 
~~.ivM:~JJ,ifu°ha·;;,;e~tfeI45if€iiiJ"era'Jiil4iki.i.ii&wiii~~aniol~ooym"oi• 

.,,.h~tp~://'!!'_WW. 't'~it~ho~s~,g-~v/site~f whiteh_ou,ee-.11ov£files/omp[memor.a.nda/20QJ L •::-<. - -[_Formatted: Not HlgllUght 
m07-16.pdf '·{ Farmattedi Indent: Left: O.QB" 

Questions 1>boutth/s FOA? Email S€m.FOA@ee.d9!!.yov, SI.FOA.SE"fO@ee.doe.gov 
Problems wif/1 ffRf Ex,hange? fmoil EIERf- EEl!E-EKcl1angeS<lpport@hq.doe.9ov /J1clude l'OA m:rme and number in 

subject line. 
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By way of example, Applicants must screen resumes to ensure that they do not 
contain PH such as personal addresses, phone/cell numbers, personal emails 
and/or SSNs, In short, If the PII Is not essential to the application, It should not be 
In the application. 

•· ·· · -~att.,d: Nonna,I, Jpdant: lelt: 0" 

• · ·· - formatted, Indent, left: 0.BB" 

QQ,Q. Annual Independent Audits . --~tt1>11: fQon Calibri 

If a for-p;;,fit ~ntii:y Is a -Pilm-e·R~clpient and-has ~xp~nd;d-$750,000 ~r' more·;,f - ';.:· __ -{ P,nm;,tted: Indent: Left: 0,88" 

DOE awards during the entity's fiscal year, an annual Compliance Audit performed 
by an independent auditor is required. For additional Information, please refer to 
2 C.F,R. § 910.501 and Subpart F, 

If an educational Institution, non-profit organization, or state/local government Is .- - · -(iomt"atteilr l!ldent: left: 0.SB" 

a Prime Recipient or Subreciplent and has expended $750,000 or more of Federal 
awards during the non-Federal entity's fiscal year, then a Single or Program• 
Specific Audit is required. For additional Information, please refer to 2 C,F.R, § 
200,501 and Subpart F. 

Applicants and sub-recipients (If applicable) should propose sufficient costs in the ... - -· ·I For'"alted: Jnoont: 1.eru 0,88" 

project budget to cover the costs associated with the audit, EERE will share in the 
cost of the audit at its applicable cost share ratio, 

Ques~ions a boot lhl:< fOAJ Emal/ ~.<;Q4@t>e.dee,geV,;SI,FOA.SETO@.ee.doe,gov 
Problems with EERE Exchange? Email EERE-EERE-ExchanaeS11PJ1pr!.@l1g,doe.11Qv Inc/ride FOA name and number in 

subject line. 
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Appendix A - Cost Share Information . 
.I.-•--•-~•-••- -- -- ~- ~- -- •--••-•w-•••-

Cost Sharing or Cost Matching 

The terms "cost sharing" and "cost matching" are often used synonymously. Even the DOE 
Financial Assistance Regulations, 2 CFR 200,306, use both or the terms In the titles specific to 
regulations applicable to cost sharing. EERE almost always uses the term "cost sharing," as it 
conveys the concept that non-federal share Is calculated as a percentage of the Total Project 
Cost, An exception is the State Energy Program Regulation, 10 CFR 420.12, State Matching 
Contribution. Here "cost matching" for the non-federal share Is calculated as a percentage of 
the Federal funds only, rather than the Total Project Cost. 

How Cost Sharing Is Calculated 

As stated above, cost sharing is calculated as a percentage of the Total Project cost, FFRDC 
costs must be Included in Total Project Costs. following is an example of how to calculate cost 
sharing amounts for a project with $1,000,000 in rederal funds with a minimum 20% non­
federa 1 cost sharing requirement: 

• Formula: Federal share ($) divided by Federal share(%} ,. Total Project Cost 
Example: $1,0oo,ooo divided by BO%= $1,zso,000 

• formula: Total Project Cost{$) minus Federal share ($)=Non-federal share ($) 
Example: $1,250,000 minus $1,000,000 = $250,000 

· • formula: Non-federal share ($1 divided by Total Project Cost($),. Non-federal share(%) 
Example: $250,000 divided by $1,250,000 "20% 

What Qualifies For Cost Sharing 

Whtie It Is not possible to explain what specifically qualifies for cost sharing in one or even a 
couple of sentences, ln general, if a cost Is allowable under the cost principles applicable to the 
organization incurring the cost and 1s ellgible for reimbursement under an EERE grant or 
cooperative agreement, then It is allowable as cost share. Conversely, if the cost Is not 
allowable under the cost principles and not eligible for reimbursement, then It is not allowable 
as cost share. In addition, costs may not be counted as cost share if they are paid by the Federal 
Government under another ,iwa rd unless authorized by federal statute to be used for cost 
sharing. 

Questions about this FOA? Ema/I SETO.FQA@ee,d~Sl,FOA,SETO@ee.doe.gov 
Problems with EERE Exchcmgel Emr.1/1 ffRE· E£Rf:-EKcbange5llpport@ha-doe.gov Include FDA name and nvmbe, In 

subject line, 

,, , ,(:iirmatted: font: C.librl 
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The rules associated with what Is allowable as cost share are specific to the type of organization 
that is receiving funds under the grant or cooperative agreement, though are generally the 
same for all types of entities. The specific rules applicable to: 

• FAR Part 31 for For-Profit entities, (48 CFR P.irt 31); and 
• 2 CFR Part 200 Subpart E - Cost Principles for all other non-federal entities. 

In addition to the regulations referenced above, other factors may also come Into play such as 
timing of donations and length of the project period, For example, the value of ten years of 
donated maintenance on a project that has a project period of five years would not be fully 
allowable as cost share. Only the value for the five years of donated maintenance that 
corresponds to the projectperlod Is allowable and may be counted as cost share. 

Additionally, EERE generally does not allow pre-award costs for either cost share or 
reimbursement when these costs precede the signing of the appropriation blll that funds the 
award. In the 1;:ase of a competitive award, EERE generally does not allow pre-award costs prior 
to the signing of the Sele1;:tian Statement by the EERE Selection Official. 

General cost Sharing Rules on a DOE award 

1. Cash Cost Share - encompasses all contributions to the project made. by the recipient or 
subreclpelnt(s), for costs incurred and paid for during the project. This includes when an 
organi:t.atfon pays for personnel, supplies, equipment, etc. for their own company with 
organizational resources. If the item or service is reimbursed for, it is cash cost share, All 
cost share items must be necessary to the performance of the project. 

2. In Klnd Cost Share - encompasses all contributions to the project made by the recipient 
or subreciplent(s) that do not involve a payment or reimbursement and represent 
donated items or services. In Kind cost share Items Include volunteer personnel hours, 
donated existing equipment, donated existing supplies, etc. The cash value and 
calculatlans·thereaf for all In Kind cost share items must be justified and explained in 
the Cost Share section of the Pro/ect Budget Justification (EERE 335}. All cost share items 
must be necessary to the performance of the project If questions exist, consult your 
DOE contact before filling out the In Kind cost share section of the Budget Justification 
(EERE335), 

3. Funds from other Federal sources MAY NOT be counted as cost share. This prohibition 
includes FFRDC sub-recipients. Nan-Federal sources Include any source not originally 
derived from Federal funds. Cost sharing commitment letters from subreclpients must 
be provided with the original application. 

Questions oboutth/5 FOA? Email &Cro •• <QA@ee.lkle.gov. Sl.FOA,SETO@lee.doe.g:ov 
Problems with EERf &change? Email EERE· .ffRl'-l'xchange5Uppa,t@l!q,dae.qov Include FOA name and m1mbe,-in 

subject line. 
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4. Fee or profit, including foregone fee or profit, are not allowable as project costs 
(including cost share) under any resulting award. The project may only incur those cos.ts 
that arc allowable and allocable to the project (Including cost share) as determined In 
accordance with the appllcable cost principles prescribed In FAR Part 31 for For-Profit 
entitles and 2 CFR Part 200 Subpart E - Cost Principles for all other non•federal entitles. 

,!;,.. Venelors/canlfaGtors may-net praiilde cast ska re, AA', partial Elonatlon af goads OF 

5-efVices Is caAsiaerea a dl5ea!lnt aRd i5 net allowable, 

DOE Financial Assistance Rules 2 CFR Part 200 as amended by 2 CFR Part 910 

As stated above, the rules associated with what is allowable cost share are generally the same 
for all types of organizations, Following are the rules found to be common, but again, the 
specifics are contained in the regulations and cost principles specific to the type of entity: 

1&..!h} f:ar all J:eEleral awatd&; aR•,' sJ:iareEI eests er malGh!Rg fwnds a Ra all-Acceptable 
contributions, Ali contributions, includlng cash contributions and third party In-kind 
contributions, must be accepted as part of the Aon Federal entlty'sPrime Recipient's 
cost sharing er R'lutelei!Rg wh&ni! s:uch contributions meet all of the following criteria: 

ill..~Thev are verifiable from the Ran J:eEleral m1tlto,<'srecipient's tecordst,. 

• · -· ·· - Formatted: list Paragraph, Numbered+ level: 1 + 
Numberkig ~•• A, B, c; ... + sta,t at: 1 + Alignment: left+ 
Aftgned at: 0.25" + Indent at: 0.5'' 

formatted, List Poragtaph, Indent: left: 0.5'', Numbered + 
Lo!vel: 1 + Numbering Style, 1, 2, 3, ,.. + Slort at, 1 + 

' !2l_~They are not included as contributions for any otherfedera~~ward;federallv• •· , '·· 
Alignment: Left+ Allgned at, 0,25• + Indent at: 0.5" 

· Formattell1 Indent: left, 0.5" 
assisted project or program. ' 

.(JL~They are necessary and reasonable for the proper and efficient 
accomplishment of project or program objectlvest. 

!1U4-AFB;rhev are allowable under Swepart le Cast PFl1u:ipies of this µart;the cost 
principles ap!;!llcable to the type of entity incurring the cost as follows: 

_2,. _ _J~}-AfE\FoJ-profit organizations. Allowability of costs Incurred by far-profit 
organizations and those nonprofit organizations listed in Attachment C to OMS 
Circular A-122 js determined in accordance with the for-profit c:ost principles in 
48 CFR Part 31 in the Federal Acqujsltion Regulation, e)(cept that patent 
prosecut1on costs are not allowable unless specifically authorized in the award 
document. M Commercial Organizations. FAR Subpart 31.2-Contracts with 
Commercial Organizations 

b. other types of organizations. For all other non-federal entities, allowabillty of 
costs is determined in accordance with 2 CFR Part 200 Subpart E, 

Questio11$ about this FOA? Email SET0.FOA@oo.doe.ge1'1--SI.FOA.SETO@ee.doe.goV 
Problems wi!h EERE Exchange? Email £ERE.- ffRE•ExchrmqeSupport@hq.doe,qov Include FOA 11ame and number in 

subject line. 
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(5! They are not paid by the Federal Government under another ~ei:al-awar~ 
'Nhere the unless authorized by Federal statute aYth~g a program speeoificall'; 
PF0¥ides that Fedeml fuRds made a•.•ailable for suEl--1 program GlR to be~ 
ma~Gl<iing er used far cost sharing ~itements ef otl'ler Federal programs;or 
matching, 

Formatted, u,t Paragraph, Indent: Left: 0,5", Numbered+ 
Le.vol: l + Numberffl!J St)'le: 1, 2, J, ... + Start at: 1 + 
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.-----------------•-
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ffil_fe¼-A-FeThey are provided for In the approved budget wheR reqlliFea b'f the Federal .... · - formatted, List Paragraph, Indent: Left: 0.5", Numbered+ 
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{;z} CoRform to other provisieAs of this f18Ft, as applicable-, 

M Unreco•,•ered in,;,!irnet eests, lncl11ding indlrset easts en sost sharing or matehlRC ma't' be 
~elwded as part of cest shariAg er matd1iAg 0nl•1 with the prloi:-awre•.'al of the federal 
a•.vardlng agenG'f, IJRrete\Jerea ifHlire..t east means the alfforense between the amimnt 
charge a ta the Federal award aml t1'1e amouAt whiGh sould ll,we beeR EhaFged to tf:le i:;@deral 
award wn!ier ti:ie non federal entity's apf)reved l'legetiated IRdirest so5t Fate. 

ifil_{sl Values fer noA f'.ederal entit·, sentributi1m& of ser·,\•ses andValuing and documenting 
contributions 

{1} Valuing recipient's property ~r services of recipient's employees. Values are•- - -
established in accordance with the 60&t prlnsiples in Sybpart E Gest PFin&iples. lfa 
Federal awardiRg agency auUiariies the ROA federa~imtit',' to danate ilYiWings ar 
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'3ml for con&tFYetlan/faclllties ;ieq1,1lslti8n projests ar long term 1,1se, theapplicable 
cost principles, which mean that amounts chargeable to the pro/act are determined 
on the basis of costs incurred. For real property or equipment used on the project, 
the cost principles authorize depreciation or use charges. The full value of the ilfiln 
may be applied when the item will be consumed In the performance of the award or 
fully depreciated by the end of the award. ln cases where the full value of a donated 
propE!rt',' for capital asset Is to be applied as cost sharing or matching, that full value 
must be the lesser of paragraphs {dl(l) er (2) of this ~@ctlon.or the following: 

◄-- -- - F1;1rma1ted1 Indent: Lelt: 0,25" :-----~-~--~-~---~-~---it,_~The certified value of the remaining life of the property recorded in the Wlft- +- ·- - Fo,matted• ust Paragraph, Numbered+ Levell 1 + 
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.!1_{2}-The current fair market value. ~!f there ls sufficient 
Justification, the federal awarding ageneyContracting Officer may approve the 
use of the current fair market value of the donated property, even If it exceeds 
the certified value deHribed IA (1,) above at the time of donation. to the proiect. 
The Contracting Officer may accept the use of anv reasonable basis for 
determining the fair market value of the propert\!-

Que3tfo11s about this FDA? Emcill SHG.FQl\@ee.ai:>e.11e•J. SI.FOA.SETO@ee,doe.gov 
Prob/ems With EERE" Exchange? Email EERE· £ERE-frchonqi:Support@hq,doe.qov Include FDA 1wme and number In 

subject line. 
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121.MValuing services of others' employees, If an emplol(er other than the recipient 
furnlsh~the services of an emplo'(ee, those services are valued at the employee's 
regular rate of Pal(, provjded these services are for the same skill level for which the 
employee I$ normall'l paid. 

(3} Valuing volunteer services. Volunteer services furnished by-ij½I~ professional •-- -· 
and technical personnel, consultants, and other skilled and unskilled labor may be 
r:ounted as cost sharing or matr:hlng If the servlr:e is an integral and necessary part of 
an approved project or program. Rates for thl~volunteer services must be 
consistent with those paid for simllar work b>fin the f18fl---feEleral eAtity.reciplent's 
organization. In those l115taAce~rnarkets In which the required skills are not found In 
the Rel, fmhu;il eff\½t-yredplent organization, rates must be consistent With those 
paid for similar work in the labor market In which the fl8n FedeFal eAtityreclrzient 
competes for the kind of services Involved, In either case, paid fringe benefits that 
are reasonable, ResessaPt, allowable, and allocable,aod ether•N-i&e olle>.1.•able may be 
Included in the valuation. 

Formatted, Ll5t Paragraph, ]~dent, Le1t 0,5", Numbered+ 
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(fl WheFHl thiHl p;y.ty efgaRl~a~ioFI JIU Rishe£ the 581"\•iees of aA emple•,•ce, these ser•1i1,e&i'Rll&t 
be-valued-at the e!:Aployee's regl!(ar fate a{p:w plUt.-aR aA1auRt &f fl'ir-,ge l-,e11efit.s ~t 19 
FeasaAable, Retessary, allai;abl$;-,1Rd otherwise allamble, aml indirect easts at eitl:ler the tllird 
fli!ftY--OrganllatiaR'5 appr<wea f.edefall~• 11egaliate~iRdlri1£t e0st Fate ar, a rate iR aaearelamie 
with §200.414 lnEliFeet (f:&AI eas~s, paragra{:lk,!al, tinwiaed tliese seA•iees emp}O'fthe sa1Ae 
1:Jdllfi) fer ~'RJd1 ~e empleyee i-orlllall'.,' paid. 1Alhere ElaAated seP~iees are tfea\ed a!i iAdireet 
~iAdlrect cest rates will sei:iarate the >Jalue oHhe d1mated Sl'!Po'lti!s sa 1=1:lat reimbursement 
foHl'le-doRateEI seFVICi:!S will net b~ 

!&Jg} [lol\eteQValuing property ffeA'ldonated by third parties. 

a. Donated supplies may Include such Items as ei;i11lpmeflt, office supplieS;-J!!: ... - -· -
laboratory supplies-, M-We rkshep ami elassreem si,pplies-.• Value assessed to 
donated prepeitysupplies in duded ln the cost sharing or matching share must be 
reasonable and must not exceed the fair market value of the property at the 
time of the donation. 
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effW!3JAeflt, ln,iildl~aAd land fGF-whleh title passeHe the 11011 l>adeFal eAtity may..«ffef 
aecarding ta ti\e p~rpose of U1e Fedetal awaFd, if pa,:agta!lli (k)I~) or {2=) ef th-ls seetion appliC!&. 

(il IHhe purpose (lf tlie ~edeml award is ta'.-assist the A0R Fedefi!I eRtity In the a,qulsitieA of 
8l;JUl1:JmeRt, bl(lldifigs eF laAEI, tl'le aggregate wilwe ef tf'l@ denaleEI pr0pert.v mw; be-daiR'led as 
oost sharing er Ma«hlRg. 
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(2) If the p1,1rposc of th~I awara Is to &llpport a&tMtic&-that reqYlrc the 1.1sc of. 
equipment, llYildlng& er land, nermall','Normally only depreciation ™charges for equipment 
and buildings may be makap121ied, However, the fair maFketrental charges for land and the full 
value of equipment or other capital assets aR4.falF-f4lAtal chai:ges ~or land may be allowed, 
1no•.•iE1ed that ~he Federal a'A<areiAg ageA;;~hen the'(_will be consumed in the performance of 
the award or fully depreciated by the end of the award. provided that the Contracting Officer 
has approved the charges. &ee ;llsa §200.420-f:onsiderations fer, selected ltefl'ls of 69St. 

------------------~ b. (il The Yalue of rlcm3,ca propertyWhen use charges are a1mlied, values must be 
determined in accordance with the usual accounting policies of the Aon J;ederal 
@R-tit'frecipient, with the following qualifications: 
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{1) lhe \1alue af doAatc4-lan4-afi~ildll'lgs rn1'!st not el(Geed lt& fair market •Jalue-at.the time of 
eenatisR to Hie AaA Federal entlt',' as establlsl=\cd 9'1' a~independent appFais:er fe.g., eerl#lea 
real preperty-aJ;Jpraiser or General Ser\!lecs Administration represeAtatl~·ej aRd eeFtiHed by a 
responsible effiEial of the~aR 1-ederal entit'{ ai; ratlYirad b•1• the Uniferm Relocat-ieR ,e,glotal'lce 
aRd ~ea! PFepeFty AeqwisltiaR Palieles ,6,st ef 1970, as amended, (12 U.S.c. 4601 465.S} {Ul'lifeAA 
Act) e11cept as pro•,•idee iR the irn13lementing regulations at 49 CFR part.14. 

~} +l=ie •,•alue-ef-donated equlpltlcnt mHst nat ll/'iGCed the f"alr mal'!Eet -.ial~e ef equipmentefthe 
9FA8 age .ind eondition at the \iFRQ of d0Ratlo1=1. 

L-t&rThe value of donated space must not exceed the fair rental value of 
comparable space as established by an Independent appraisal of 
comparable space and facillties In a privately-owned buildlng in the same 
locality, 

ii,__f4}-The value of loaned equipment must not exceed its fair rental value. 

lfil....ij} fi.lr third-partyDocumentatlon, Tbe following requirements pertain to the 
recipient's supporting records for in-kind contributions, #le fair market¥a-lue ef 
good$ aRd lrom third parties: 

a. Volunteer services must be documented and. to the extent feasible~ supported 
by the same methods used inlef:nall•/ by the MA Feaeral entlt';.reQQient for its 
own employees. 

M ~FI~'¼, ~a."9 DMi meffi91,lfRGwm M Q.1 06, dated Janoory '3:r20Q1, GlarlfleaijeR efOMl.l 
A 21 TreatfAent of \lol1amtar1 UAconnnltled Gest Sharing-and Twitian Remission GG&ls.-
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b. TheJ!.asls for determining the valuation for gersonal services and property must 
be documented. 

Questions ubout th/$ FDA? Emuil.>li10.FGA@ee,d8<!,ff<WrSi.FOI\.SET0@ee.doe.gov 
Problems with EERE Exchange? Ema11 EER f- ff Rf. 5a: ltanoeS11.e,2orl@ho. doe,oov Include FOA name and number In 

,abject line. 

118 



u.a.. aEPARTME!NT Qf 

!ENERGY 
Energy Efflclency & 
Renewable Energy 

J'.\ppendix B - Sample Cost Share Calculation for Blended Cost •. ,, ;-; {1-'-"'m=~-"e_d:_fll_nt=: ca=M=M===-==---=a,;_J 
-· -- - • - - - - .. • •· - - - - - - - - - - •· • · - - - - - •· - - - - - - - · - ·· - - - -- .. " ·[ Formafu!d1 Section .tam New page } 

Share Percentage 

'fhe followlng example shows the math for calculating required cost share for a project wlth 
$2,000,000 in Federal funds with four tasks requiring different Non-federal cost share 
percentages: 

·:It~_j:i:)/IW)itW.?/'.{;/);{\}i,ltW 'i~ittt~t.f:_::f~~t~:ttt1tl -~t&t;:~!:,~~i;Mf:/}t ttit\TI!f-1;~,~,~fft;,~;N{. 
Task 1 (R&D) $1,000,000 80% 20% 
Task 2 (R&D) $500 000 80% 20% 
Task 3 (Demonstration) $400,000 50% 50% 
Task 4 (Outreach) $100,000 100% 0% 

Federal share($) divided by Federal share(%) ~ Task Cost 

Each task must be calculated individually as follows: 

Task1 
$1,000,000 divided by 80% = $1,250,000 (T11sk 1 Cost) 
Task 1 Cost minus federal share = Non-federal share 
$1,250,000 - $1,000,000 = $250,000 (Non-federal share) 

Task2 
$500,000 divided 80% = $625,000 (Task 2 Cost) 
Task 2 Cost minus federal share= Non-federal share 
$625,000 - $500,000 = $125,000 (Non-federal share) 

Task3 
$400,00D/ 50% = $800,000 (Task 3 Cost) 
Task 3 Cost rnlnus federal share= Non-federal share 
$800,000 - $400,000 = $400,000 (Non-federal share) 

Task4 
Federal share = $100,000 
Non-federal cost share is not mandated for outreach= $0 (Non-federal share) 

Queslions abautthfs FDA? fma//~/;TO.FOA@ee,dae.gs•.•. SI.FOA.SETO@ee.doe,gov 
Problems with EERE Exchange? fm<1// fERE- ffRf-ExchangeSupport@hq.doe.qov Include l'OA name and number In 

sub}ecth"ne. 
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The calculation may then be completed as follows: 

Task 1 $1,000,000 80% 
Task 2 $500,000 80% 
Task 3 $400,000 50% 
Task 4 $100,000 100% 
Totals $2,000,000 

Blended Cost Share % 

$250,000 20% $1,250,000 
$125,000 20% $625,000 
$400,000 50% $800,000 
$0 0% $100,000 
$775,000 $2,775,000 

Non-federal share {$775,000) divided by Total Project Cost ($2,775,000) = 27.9% {Non-federal) 
Federal share ($2,000,000) divided by Total Project Cost ($2,775,000) = 72.1% (Federal) 

Qu-estlons about thfs FDM Emoll S~ee.d~S1.FOA,SETO@ee,doe.gov 
Problems with £ERE Exchange? Emo/I EE/IE- fERE-EXlhonqesumwrt@hq.doe.gov /ndu-de fOA nome and number in 

subject line. 
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.APP..f:~di~ _c; -. \JI!. ~iv~~ _Reg_!J_e~t_s~ -~-or.~~&" E_f!~_ity -~~r~i~!P~~~o.n --~~ , .• -{ l'armatted• Font: ClDM = 
the Prime Recipient and Performance of Work in the United 

States 

1. Waiver for Foreign Entity Participation as the Prime Recipient , -· {'-F_arm_~_att_e_d_, F_on_1:_ca_llb<_1 ________ _, 

As set forth In Section 111.A.3~ ~iiiricne· Recipients re~iivirig-funding un·d~-, this· FOA must be .. 
incorporated (or otherwise formed) under the Jaws of a State or territory of the United States, 
To request a waiver of this requirement, an applicant must submit an expliclt waiver request In 
the Full Application, 

Overall, the applicant must demonstrate to the satisfaction of EERE that it would further the 
purposes of this FOA and Is otherwise In the economic Interests of the United States to have a 
foreign entity serve as the Prime Recipient. A request to waive the Foreign Entity Partidpation 
as the Prime Reclplen t requirement must include the following: 

• Entity name; 
• The rationale for proposing a foreign entity to serve as the Prime Recipient; 
• Country of incorporation; 
• A description of the project's anticipated contributions to the US economy; 

o How the project will benefit U.S. research, development and manufacturing, 
includlng contributions to employment In the U.S. and growth in new markets 
and /obs in the U,S.; 

o How the project will promote domestic American manufacturing of products 
and/or services; 

• A description of how the foreign entity's participation as the Prime Recipient is essentlal 
to the project; 

• A description of the likelihood of Intellectual Property (IP) being created from the work 
and the treatment of any such IP; 

• Countries where the work will be performed ~i:,t!'!:_ iJ ~I!{ .'<'!~r~ l~_p_!l'.ll)_os~~ !o_b_e_ _ _ _ __ .. _ - ·['-F_o_rm--'-a"'tt'--ed_,_Fo-'-n_t:-'-'No_t_ll<l-'ld ________ __, 

conducted outside the U.S., the applicant must also complete a separate request for 
waiver of the Performance of Work In the United States requirement). 

EERE may require additional information before con.sider Ing the waiver request. 

The applicant does not have the right to appeal EERE's decision concerning a waiver request. 

2. Waiver for Performance of Work in the United States 
~- ··--·· ··-- ,--- ·--- ---- -·---·· ---- ---- ·-•--·- ·---

Questions p&out this FDA? Ema/I ~TO . .<DA@ee.tl-oe.,.,..•SI, FOA,SETO@ee.doe.gov 
Problem• wllb EERE Exchanger fm(li/ EERE• f'ERE-f'x;changeSupport@lm,da~.qa11 Include FOA name and number in 

subject /fne. 
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As set forth ln Section lV.J.3, all work under EERE funding al!reements must be performed In the 
United States. This requirement does not apply to the purchase of supplles and equipment, so a 
waiver ls not required for foreign purchases of these items. However, the Prime Recipient 
should m~ke every effort to purchase supplies and equipment within the United States. There 
may be limited circumstances where it is In the Interest of the project to perform a portion of 
the work outside the United States. To seek a waiver of the Performance of Work in the United 
States requirement, the applicant must submit an explicit waiver request in the Full Application. 
A separate waiver request must be submitted for each entity proposing performance of work 
outside of the United States. 

Overall, a waiver request must demonstrate to the satisfaction of EERE that i~ would further the 
purposes of this FOA and Is otherwise ln the economic interests of the United States to perform 
work outside of the United States, A request to waive the Performance of Work in the United 
States requirement must Include the following; 

• The rationale for performing the work outside the U.S. ("foreign work''}: 
• A description of the work proposed to be performed outside the U.S.; 
• An explanatlon as to how the forei.gn work is essential to the project; 
• A description of the anticipated benefits to be realized by the proposed foreign work 

and the antii;;ipated contributions to the US economy; 
o The associated benefits to be realized and the contribution to the project from 

the foreign work; 
o How the foreign work will benefit U.S. research, developrnent and 

manufacturing, Including contributions to employment in the U.S. and growth In 
new markets and Jobs In the U.S.; 

o How the foreign work will promote domestic American manufacturing of 
products and/ or services: 

• A description of the l!kellhood of Intellectual Property (IP) being created from the 
foreign work and the treatment of any such IP; 

• The total estimated cost (DOE and Recipient cost share) of the proposed foreign work; 
• The countries in which the foreign work Is proposed to be performed; and 
• The name of the entity that would perform the foreign work. 

EERE. may require additional information before considering the waiver request. 

The applicant does not have the right to appeal EERE's decision concerning a waiver request. 

Questions about this FOA? Email Sf:T£1.FQl\@ee.tlee,gei,§J,FOA.SETQ@ee,dge.gov 
Problems with EERE Exchange? Email ffRE-EERE·ExchangeS<Jpport@lla.doe.ga\l Include FOA name and number In 

subject fine. 
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Appendix D ~ Data Management Plan.__ 

A data management plan ("DMP") will be r01,i11!r=ea a5 part ef awafa Regetlat-ieR£. It explains 
how data generated In the course of the work performed under an EERE award wlll be shared 
and preserved or, when Justified, explains why data sharing or preservation is not possible or 
sclentlflca\ly appropriate. 

DMP Requirements· 

In order for a DMP to be i:onsidered acceptable, the OMP must address the following: 

At a minimum, the DMP must describe how data sharing and presentation WIii enable 
validation of the results from the proposed work, or how results could be validated 1l 
data are not shared or preserved. 

The DMP must provide a plan for making all research data displayed In publications 
resulting from the proposed work dlglta\ly accessible at the time of publication. This 
Includes data that are displayed In charts, figures, images, etc. In addition, the underlying 
digital research data used to generate the displayed data should be made as aci:esslble as 
possible In accordance With the principles stated above. This requirement could be met by 
Including the data as supplementary Information to the published article, or through other 
means. The published article should indicate how these data can be accessed. 

The DMP should consult and reference available Information about data management 
resources to be used in the course of the proposed work. In particular, a DMP that 
expllcitly or Implicitly commits data management resources at a facllity beyond what ls 
conventionally made available to approved users should be accompanied by Written 
approval from that facility. In determining the resources available for data management at 
DOE User Facilities, researchers should consult the published description of data 
management resources and practices at that facility and reference It in the DMP. 
Information about other DOE facilities can be found In the additional guidance from the 
sponsoring program. 

The DMP must protect confidentiality, personal privacy, Personally Identifiable 
Information, and U.S. natlonal, homeland, and economic security; recognize proprietary 
interests, business confldentlal information, and intellectual property rights: avoid 
significant negative impact on innovation, and U.S. competitiveness; and otherwise be 
consistent with all laws (i.e., export control laws), and DOE regulations, orders, and 
policies, 

Questions about this FOA? Ema/rn;;ro,,cr.M@~iwSl,FOA.SETO@ee.doe.gov 
Problems with EERE Exchange? fmail EERE-EERE-fxchanqeSupport@hq,doe.qol! Include FOA riame and 11um1Jer In 
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Data Deterrnlnatlon for a DMP 

The Principal Investigator should determine Which data should be the subject of the DMP and, 
In the DM P, propose which data should be shared and/or preserved in accordance with the 
DMP Requirements noted above, 

For data that will be generated through the course of the proposed work, the Prlnclpal 
Investigator should indicate what types of data should be protected from Immediate public 
disclosure by DOE (referred to as "protected data") and what types of data that DOE should be 
able to release Immediately. Slmllarly, far data developed outside of the proposed work at 
private expense that wlll be used in the course of the proposed work, the Principal Investigator 
should indicate whether that type of data wlll be subject to public release or kept confidential 
(referred to as "limited rights data"). Any use of limited rights data or labeling of data as 
"protected data" must be consistent with the DMP Requirements noted above. 

Suggested Elements for a DMP 

The following list of elements for a DMP provides suggestions regarding the data management 
planning process and the structure of the DMP: · 

Data Types and Sourr.es: A brief, high-level description of the data to be generated or 
used through the course of the proposed work and which of these are considered digital 
research data necessary to validate the research findings or results. 

Content and Format: A statement of plans for data and metadata content and format 
including, where applicable, a description of documentation plans, annotation otrelevant 
software, and the rationale for the selection of appropriate standards. Existing, accepted 
community standards should be used where posslble, Where community standards are 
missing or inadequate, the DMP could propose alternate strategies for facllltatlng sharing, 
and should advise the sponsoring program of any need to develop or generalize standards. 

Sharing and Preservation: A description of the plans for data sharing and preservation. 
This should Include, when appropriate: the anticipated means for sharing and the rationale 
for any restrictions on who may access the data and under what conditions; a tlmeline for 
sharing and preservation that addresses both the minimum length of tlrne the data will be 
available and any anticipated delay to data access after research findings are published; 
any special requirements for data sharing, for example, proprietary software needed to 
access or interpret data, applicable policies, provisions, and licenses for re-use and re­
distribution, and for the production of derivatives, including guidance for how data and 

Questions about this FDA? £moil SEW.FQ1@ee.dee.§'91,SI.FOA.SETO@ee.doe1ggy 
Problems with EERE Exchange? Ema/I EERE- EERE-Exchanq..Suppart@hq.doe.qov Include FDA name and number in 

subject line, 

124 



ll.fl. UEPARtU:filil,T 011 

!ENERGY 
Energy Efficiency & 
Renewable Enar9y 

data products should be cited; any resources and capabilities {equipment, connectlons, 
systems, software, expertise, etc.) requested in the reseilrch proposal that are needed to 
meet the stated goals for sharing and preservation (this could reference the relevant 
section of the associated research proposal and budget request); and whether/where the 
data will be preserved after dtrect project funding ends and any plans for the transfer of 
responsibilities for sharing and preservation. 

Protection: A statement of plans, wht'!re appropriate and necessary, to protect 
confidentiality, personal privacy, Personally Identifiable Information, and U.S. national, 
homeland, and economic security; recognize proprietary interests, buslness confidential 
information, and intellectual property rights; and avoid significant negative Impact on 
innoviltion, and U.S. competitiveness. 

Rationale: A discussion of the rationale or justification for the proposed data management 
plan Including, for example, the potential Impact of the data within the Immediate field 
and in other frelds, and any broader societal Impact. 

Additional Guidance 

In determining which data should be shared and preserved, researchers must consider the data 
needed to validate research findings as described in the Requirements, and are encouraged to 
consider the potentlal benefits of their data to their own fields of research, flelds other than 
their own, and society at large. 

DMPs should reflect relevant standards and community best practices and make use of 
community accepted repositories whenever practicable. 

Costs associated with the scope of work and resources articulated !n a DMP may be Included In 
the proposed research budget as permitted by the applicable cost principles. 

To Improve the discoverablltty of and attribution for datasets created and used In the course of 
research, EERE encourages the citation of publicly available datasets within the reference 
sectron of publlcatlons, and the identification of datasets with persistent identifiers such as 
Digital Object Identifiers {DOis). In most cases, EERE can provide DOis free of charge for data 
resulting frorn DOE-funded research through its Office of Scientific and Technical Information 
(OST!) DatalD Service. 

EERE's Digital Data Management principles can be found at: £ERE Digital Data Management I 
Department of Energy 

Qvestions about this FDA? £moll %TO.ffi~@.<e.d~SI.FOA.SETO@ee.doe.gov 
Problems wl!h EfRE Exchange? lima/1 EfRli-ffl1E-Exd1anqeSvepart@hq.doe.gov /n,;Jude FOA name and number In 

subject line. 
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Definitions 

Data Preservation: Data preservation means providing for the usablllty of data beyond the 
llfetlme of the research activity that generated them. 

Data Sharing: Data sharing means making data available to people other than those who have 
generated them. Examples of data sharing range from bilateral communicatlons with 
colleagues, to providing free, unrestricted access to anyone through, for example, a web­
based platform. 

Digital Research Data: The term digital data encompasses a wide variety of informatlon stored 
in digital form Including: experimental, observational, and simulation data; codes, software 
and algorithms; text; numeric Information; images; video; audio; and associated metadata. It 
also encompasses Information In a variety of different forms including raw, processed, and 
analyzed data, published and archived data. 

Research Data: The recorded factual materlal commonly accepted in the scientific community 
as necessary to validate research findings, but not any of the following: preliminary analyses, 
drafts of scientific papers, plans for future research, peer reviews, or communications with 
colleagues. This 'recorded' material excludes· physical objects (e.g., laboratory samples). 
Research data also do not include: 

(A) Trade secrets, commercial information, materlals necessary to be held confidential 
by a researcher until they are published, or similar information which is protected 
under law; and 

(B} Personnel and medical information and similar Information the disclosure of which 
would constitute a dearly unwarranted Invasion of personal privacy, such as 
information that could be used to Identify a particular person in a research study." 

VaUdate: In the context of DMPs, validate means to support, corroborate, verify, or otherwise 
determine the legltlmacy of the resean:h findings. Validation of research findings could be 
accomplfshed by reproducing the original experiment or analyses; comparing and contrasting 
the results against those of a new experiment or analyses; or by some other means. 

Questions about this FOA? Email ™0A@ee.dee:§'el"SI.FOA.SETO@ee.doe.ggy 
Problems with EERE f)(change? Email EERE- EER£-Exchange5upport@hru[oe.gov Include FDA name and number in 

subject line, 
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Condensed by 0.1 pt · 

1-Pa!ie·-g9;--t41 i=omia·tte11}:_-;;::;:_;;:::;\'_'\;,;,;\>'-',··=,:::-:.'.'':::,.~_.'-:•::,,eob·o/i:iiana·:<,•.:,~:,;\=,·-:,:.-:.:,-,.~,•,;.-,'>:,;>';',';::,=,\·9;-,,41201012:22:00 PM',:,., 
Con~ensed by 0.1 pt 

j Page·:9-9:t4i•fiormatteci'.',":-::'-~'-i'=;-,·;,,;:,=;;,,;:t<->'-;.-;\,~'<~,:\,;',}eobo;]~iana'·::\;·::<:<,,•>., .... ;::,_,,,~,,>;;,·,,\;:',_jJi14i:Zo1e 12:22:oo··PM;:_!j 
Condensed by 0.1 pt 

I Page'99::[4]·'i::C:i'rmatted: t,'i/,;·;;_\>':')'~:\:Y}l.':•\:~:·'''~':,:·,·:;:'liobo/Diilna·,{•_::;'';;',.'~X-}::~;:/)-\';::_;·:,.=_::>.>'9/i4/2011Ji2:2·2:·oo·PM i:I 
Condensed by 0.1 pt 

I Page 99:'t 4] Formatted. :}i:=.\'':,,:,' :,'),:;:::=,;'.'.=c~,':_:;i'-',''' )-:::\;'-\Bobo/Diana\\~~:_;:-,\·,.::;_.-::>_-,·,_,,;_\'->.': ··:-::\::\,9 i1ii.i201s :i:2:22:00 .PM ':] 
Condensed by 0.1 pt 

! Page-99: [4fforrriatt~d ,';"\":' i::::-,':,'•,;_-::,'.-:-\;:'-:;: .. :·.",;;_i; }/·.:·,.':;ilobo;•:oiana\;/_-;,;·,_·: :, ;_,,:,:-:,.=,,:::;;·;:_,,,_,,_·::.-.•,:_;:jJJi4i201.B;12i:Z2:00,PM·:,i l 
Condensed by 0.1 pt 

I Page 99: :14] form"atted :;•,·,:=.:,:.:::-,:-:< '· :\:":\ ';:'' ;., :,:; ,·,:·•. :·.-;:eobo,'Diana:::··'-. :;;_'-_'; ::.:,;_-.:-:- ':':: ;:: :·:'-:::->.',\•;·•9j14/2018 -12;:22:oo :PM '-I 

Condensed by 0.1 pt 

I Page 99: (4) Formatted-,_._:-.. ::-.,•_-,:::':,.-,:·,'-:-.·,,-,:::- ::,.-,-:,:·,sobo/Dianii :<::.:'-< ':::;:::.:'.: ,·:<:.-:::-:-.::,::-.9,14/201s 12:22:oo PM,,., 

Condensed by 0.1 pt 

I Page 99:"[4lfornu1tted _-,_._;,:;• ·:-,;: -·-:-,, .'_:-;:.-.'.-· .. :., ·.:;:; ·eobo/i>i11n11·:: ·- -.:. ~ :,-:--:::.,-.; - ···· .. ~• : '·,,;: .. ;g/i.4/201812:22:00 PM '·I 
Condensed by 0.1 pt 

I Page 99: [4] Form.atteir--.:::•:_·.:· . ''· ,' . - ·.: ... -::::' · 9/14/2018 12:22:00 PM ·:( 

Condensed by 0.1 pt 

I Page 99: [4] Formatted '. · . . :Pobo, ·Diana · · ·-. · .. ' · . ·- . 9/14/201812:22:0D PM 



Condensed by 0.1 pt 

I Page 99: [4] Formatted Bobo, Diana 

= 
9/14/201812:22:.00 PM 

Condensed by 0.1 pt 

I Page 99: [4] Formatted Bobo, Diana 9/14/2018 12:22:00 PM 

Condensed by 0.1 pt 

I Page 99: [41 Formatted ·• ••. · · .. ·sobo,Diana ·.· ··- · .... _,.-. ·• .. •····.:9/14/201812:22:00PM·-'t. 

Condensed by 0.1 pt 

I Page 99::[4] Formatted '•·.:·:. · ··.·:.--:• :.:·:~·· .:·.' :•:eobo;·oiana .. : '·' ·.:.:·:.::·,.-:--": '·-'.::.::-:, <:9/14/201812:22:00 PM :'•I 

Condensed by 0.1 pt 

I Pa.ge.99: '[4]~Formatted ·);:_ ·..-.'.,:::-,: c;:":,',:,.,.·,~·;.,:;·:~<;•.;;: ·-\':Bobo/Diana·•.:·:, : :,·.::.\;>':-._:_.:_-.:,:.:-\; ;~ ,·.:,.•,::, ::9/14/2018.12i22:Cio PM ::-1 

Condensed by 0.1 pt 

I Page 100:"ts1 Formatted.'/;>--•·~.>:·)'.•}'!':·\<:~:,,;:,.:.--,,', '<Pobo;'Diaiiii · '.•:·,.' .. ,::•:.•.--·':~-:·,,:,; /·', _. .. ,~.·,:.:-:::::-:::.-.·,; :.g Ji4/201s 12:22:00 PM .4 
Condensed by 0.1 pt 

l Page·ioo:·ts].Fc;rn1a.#eil"~':;:::'_-:.,,',{;-{:··.:.':>--;:\~'-','-:•.::.•,;~:o.,:·,::,ipobC1;'-:[:;ja•iia ;:•.::.:,·;~>.::,::·:,:::•,;<.',',\/:;:\'.-\:·;·;9/14}2.018:~ii2i:oo .PM \>I 
Condensed by 0.1 pt 

\ "Page··ii;oo:t!Sl forrriatted.?.'-':.:-:,.;,-:c.i:>;,·:••"/::\;:;;;:.'i;·:.:::,:.:,:;;,;=:>.'eoJ,o;tiiana·~:.=;,c:,,.:,'.·,.:\,,·;;,:;:',;·:;':,'_;:-;<•;,,\;::/:::::9}14}20is.-i2:i2:oo.P.M \I 
Condensed by 0.1 pt 

I Page 1oo'i't:s1 fiormattea :::,:,',\) 1.<•~·:--.'/,;,>,·.•.>,=-'-\'/-'<; \eoi>o,"oi.ana·•,<•;:->•,:::;;,,:;;:,(,·i:'·'';~->:={\ :;;;!:·•.•:g, 14/ :mia).2:22:oo)i;., ~i' I 
Condensed by 0.1 pt 

I Page'1ao:ts1 ··FC>:rniatte·ii ,,, .... _., .. , .... _.,, .... ,.,_.,, ·-··=•··•"'·'--· '.=·• ·•,·=,=-~abo;··b1ifo•~•·''·•.· ··•=.· ·.=,-·_, ...... _. .. • ···"· '··.:··.- ·.,.,_..',9/i4i20:1-sh:22:tufi>r-, · 1 
Condensed by 0.1 pt 

1 ·Pa.ifo'i.tiiitts1 ·Fq:i-n1·a~e·d·.·.•,.·-·.-.--.•:···'·····•:··.' ·:··.--··=.-'·· ·::··• ···•f:iobo/oiafoi••'' ·.-y···'"·:.'···.- ·•·.··_'··, '.:··: ·., ... ·-.- 'sii"M2.01e '12::ziiuo 'PM)I 

Condensed by 0.1 pt 
I Page·:100::tsJ'Forma·ttisll =•: ... _..- .... , .. ,., •. • .. •,·c,•···:·····•--···· .. ,'.:soiio;·o,ana··=•·.·····"·•·:•···.··,·.---··: ·.-.-····.-.. -:•·g;i4t20~sii:h;oo·pM:·.-1 

Condensed by 0.1 pt 

j Page·100:"ts] Formatteil:_,:·=?';:::.-;:-'C,::,i,=.:;:.:.-:·:,;,::;,:::::,::,\',,'::~~Bobo/Diana""<'·.>-':j:;>;'::,.;-;:::\;;\\~:.~_(.'i,'::"·'<9i·i)ijioiff12:2iioo·P.~q 

Condensed by 0.1 pt 

[ P.ageiooi·.rsfFo;iriatted)'·:.'•·:';.\','·'·-~::';:,;.; ·:::<;,~:-,Y:.,,,, :; ~:·.::Bobo,' Diana ·:\'::·:.'::·,~·::.;::::-:·: ::•;_,\\\•.:·.'}::\:-,9;14}201812:22;00 PM.:.-] 

Condensed by 0.1 pt 

[ Page ioo:·;cs] formii.ue°d ::--,:: '· ::.::·_-;.'::•.,:::·; :,.-.,·: ·: ::;:.-·, :.:·-:::eobo;·o1ana·· '•:<-:·,: -:,_-:_-:_-. .-.::.).::_-:·.:::·:=·:,,::'.\-:';9/i'.4/201812:22:00 PM'.:,:1 

Condensed by 0.1 pt 

[j,age·100:·[s]°'Formattsd _:.·.-·.: <:.•.' ,:,•' ,.-.:': .- -: :•.·. '· :, ·.-·.;;Bobo;·i>iana ':·:.:: ,,.,_: .. -:· .. :•_-.::.••::•,:::--:·,.,.'.-.:;;_:.:'. 9/14/2018·:12:22:00 PM ·I 
Con~ensed by 0,1 pt 

[ Page 100: l5] Formatted \ . ~ - . . . · · ·,' • ··---.:·,·:nc,bo, .. Dfana ,.,.,.·. -..~.-.-.:,:--:·-.' ·,_:.:'.'--':::: ,·, '9/14/201812:22:oo PM,_., 

Condensed by 0.1 pt 

[ Page 100; [51 Formatted ' . 1.. \ ._:; - • _· - ".. . • . . ~ :;Bobo, ·01ana · · ....... _.,: ·= •.··9/14/201812:22:00 PM .-., 

Condensed by 0.1 pt 



I Page 100: [SJ Formatted Bobo, Diana 9/14/2018 12:22:00 PM 

Condensed by 0.1 pt 

I Page 100: [5] Formatted Bobo, Dlanil 9/14/201812:22:00 PM 

Condensed by 0.1 pt 

I Page 1D0: [SJ formatted Bobo, Diana 9/14/201812:22:00 PMj 

Condensed by 0.1 pt 

j Page 10D: [SJ:fomiatted _:. : . 0Pobo, Diana -._ · 9/14/201812:22:DO PM ·-I 
Condensed by 0.1 pt 

I Page .100: ts] Formatted.:::·'- ... _:,:c:- ::• ·.::·:::-',·· :: ·•. ·-.:ecibo;·oianii -<·::•> :: ::: .. , ··,:·.:'-'· :.·:, \,.'-.'·.g/14/2018 l.2:22:00,PM 'I 
Condensed by 0.1 pt 

! Page iooits] f_omiatted ;::: ·, ·_··:'·(: __ ;_: .. >.''>-'· :-,,.-;<'·-' :-.:-.-·:,_:-bobo;·oian'ii 'c'<':\'.: ,_:_::,:-~_:_.·:,::;-:·,_:::::_;·,_<·.-:-:.,:_.·,:\9/14i2018 :,.2:22:00 _l!'M >I 
Condensed by 0.1 pt 

I Paoe·:i.oo: ·[sJ F~rmau:~ ~,. _ _.,, '-·-.,<=-:·•:-:,>:, \ ~:.::;::::,;:-:<:,'·/eolio/i>1a·ria ·::-.\i\,\, ·••-':-~ ,-_=,;::,_·.=,_=-:,:.-\:.::::==.•->>'9/141201~ 'i.2:22:00 PM .a:J 

Condensed by 0.1 pt 

I Page -10·0·:·rs1 fclrmatte4 ,,,-,_:::.=,.--.'-:·\•: :·:-,--\::.=,>,: =·· ::, 'c::;::;:_;·:,·nollo~·:o·,aiia'•:: ;~ ,._:- ~:-,,:;·::.::: ·''-\:/<<' ·.·::-;: :\::,\9 /14/2018 .'12:22:00 PM ·:'f 

Condensed by 0.1 pt 

I Pag"e'ioo:'.[s].'Foriiiatteil :_\'::,=. =.·,·:_':~::,:;;-:,:::;::,:''\·c:;::>,,:;,_,~;:\,,;:•eobo;':i>1a.'~'a.::::,;c:i;;:\::;,'_'_;_;.::-::.:};•;',\=,~;, ';;-:\\:;,',9j14j:zois ::i.2:22:00 PM {I 
Condensed by 0.1 pt 

I Page'ioo:ts]'Formatted i:::;;,:::':,:;':':',<:·;•::~.\'<:;;":;;:<;/:_:,,:,:-;·:::;aqbo/Diana''.',\,i:';:_\':;;_;_\>:~:{:;:_;·.:'.::·:.=;·:;::::;-:;,g,14j2Q18·.,12i2iioo PM:q 
Condensed by 0.1 pt 

I Pa9eio'o:·.rs1 form.ii.tted ::;;,;~;_:,<,·;:·,,:...-,.:·=-~\\',·.:;;';</.•.•.:·.=,:·ii!,obo/i>iana\=;','::::'i:-'-};_:-:·.'.';,;:-<?=\:•:,·~:•,·::).J)/14/:l.Oia 12:22:00 'j,J.,.f:I 
Condensed by 0,1 pt 

I Pag~ ioo:·ts] Formatted :.=.:•:;•;~:·,;::=(:-Y•<;·:,:.>::::f.::·.''.':::>':Pobo/Pi~iia' ,·~c~:/::;_:,X\:-::-;·:·,'.::,,,y::\\:·\;(_:~:::gj14j_2ois1z:22:00.P.M 3 
Condensed by 0.1 pt 

I Page' ioo:"{Sj Fomia'ti:ed ·_:_,,';:':'- : :,,_:';: ::_,,; :·.•.<: ).::::_:_:/:\\'ei:ib'o/Di;tiia. ',L:'\;:,:.::<<'-~--,.-::-_:\:>·>•'-.::,•y~~;9ji4J2oi.tfj2:22:oo PM _:;-1 

Condensed by 0.1 pt 

j Page 100:·ts1 Formatted;;;,::.-,,':·--.:-:_:-_,:-·.:.::.::.-_: __ = ,;;::, ··--<eoiio~ i>ia"ria"••:::":":'':'/'-_'=:.',>:;:\:\:-:.:',;:.:•:·,:;;:_,:'.9]14/2018.i2:i2:00 PM >I 
Condensed by 0.1 pt 

I Page10.0:°[5J'Fpi-matteil.:-_::_.:-.:':-~:--.·.-;:··=·:;:.::,:·:,:.',·:::·,··::_-:::.-:aoiio,·niana '.:•:_;_=.:\·,\•:·,:,~·:t,.',i:•:·,·:•:;: .. :_:_.:,:,:9/14/201812:22:00.PM.q 

Condensed by 0.1 pt 
[ Page ioo: [5]'Formatttld :\· :.-··.; ··.' "'-.:----->.:' ·.:::: ·:.'·.'Bobo,'Diaria ,--. :.·: :-,: . .-.,.-,-.':;:'.':~; . .''. :::;:::;· :'9/14i2018-12.:22:00."i~M_J 

Condensed by 0.1 pt 

\ Page 100: [Sf Formatted · : '· • :' ' ... ..:·.':: ·--- e·obo,Oiana :,.' :,.--:. :<, -::::,.=:.:-.-:~-- ·.·.-:·.:.:.:_9,14/:z,o1s 12:22:00 PM '·I 

Condensed by 0.1 pt 

I Page 100: [5] Formatted 
-_ .•.•: . . _ : __ 

-::= ., ·-···eobo;Diana . -.-,'. ·· ·.-.::---:;g/14/201812:22:00 PM-., 

Condensed by 0.1 pt 

[Page 100: [5] Formatted :·. ·eobo, Diana · · · .. -._ '9/14/201812:22:00 PM ·r 



Condensed by 0,1 pt 

I Page 100: {5) Formatted Bobo, Diana 9/14/1018 12:22:00 PM j 
Condensed by 0.1 pt 

/ Page 100: [5] Formatted ·. Bobo, ·Diana 9/14/2018 12:22:00 PM] 

Condensed by 0.1 pt 

I Page 100: [5] Format;ted .-.:Bobo,'Diana .- · ·. .. -... 9/14/201812:22:00 PM·,, 

Condensed by 0.1 pt 

[ Page 100: tsfFormatted _, ... :'<-:·.-_< ... ,.~ ·.: .-. '- .. _ :::-.:,eobo,'Dia'na .·. ' . ···.• ..... <: '.=' ::.9/14/201812:22:00 PM :-:.1 

Condensed by 0.1 pt 

l Page'ioo::CS] Formatted ;_:._-,:-.<22'•:.'.::_·;,,\_-,:;:; :"c=.•_.:-.·-·;;_;Bobo;·oiana :.-:.-·,"::·:_·,.:_::,:,'. ,.:, :_:·.-;~::;.'•.:·,:·,·.•:9j14J201s i2:22:00.pM -4 
Condensed by 0.1 pt 

l Page 100:.[5] Formatted :.:.=_,:-:.-_::J,:-',;\_:_;:.,_:. ,:·,·.-.-:,;._,/.'·=•:?iBobo/'oiana >,=,·:::=:·,:-:::,:-.':.:_ :_-•,:=,::,·,·::•:-,:•:;::::\9/14/2018 :i2:22ioo.PM _:,.;1 

Condensed by 0,1 pt 

I Pa~ie fooi :C!i] Forir1atted ~-:=;;':_\~ :;:·,::'.',':::.'.-:;:''t~C.:::<<•:.<-<e"obo/i>ianii" ;,;·:: ,_:_, _..,:_:_ ::_:::}:c:~:·,;_:_;.:-;<:';:,\:.::9}141wis i2:22:oo 'pt,t i,'I 
Condensed by 0.1 pt 

I Pageii'.10:·rsj'pcirmiirted _ .. ,._..-,:-,:·.•.•·· .. '.·.--.-·,·•."",'.··~:::···:'",,•,'.'ij~bo;'b1a'1a'':"•'"·_'-'•':•··:•:.·•··•>"•··,··•.----_.·-,9,14z2of8.12:22:oo.'i>M_J 

Condensed by 0,1 pt 

I Page ':LOQi ls]'Foi-matte'd '.\:·\,<:''''.':\}'?i\:;;;\:', :_-;-:::.<<,','1,1i;i>o;'DiaJt"a :;;-;: ~-'-:-:• .. \_=.',:·,:',_'':.': :::;<::::--,'(,\'•,':~'-'9}14/2018 :i.2:22:00 ;pr,; q 
Condensed by 0.1 pt 

I Pag'e'i!]oi:rs];Foriiiatte~.\:::{:-'.:-'.:}';!;;:,::•i>:A;;;::•,:'.<////Boi:io/[)ian"a\,:'.',,~,:,·•:'::::_:y_::,:j-:,:=.-.--->}>.:S/9j14/201s 12:22:oo'•i>Mq 

Condensed by 0.1 pt 

I ~ag,i:ioo:':°[S] formatted ,i:;:':\~~::~,':>':.::-;,'.)--~::,,::!:::'}c\:.:/iiobQ/Dianii,\'./,":.".-.::::,\:\',,:_:·:::>\\';:0;):::~,\,;,:9;1'4-/2!)11f°:l.2:2i:oo),,;,,\I 

Condensed by 0.1 pt 
I Page"'i1;10:·'(s] Forniatti;d _;·; ,':i_::.~'.{'\:\"';'S:i:_:_:;;;_;_·:::,~,\<~Bobo, Diana ,:,:'. ;··.: ~,.:, ;:: ,:·:',,:,:;,·,,, ,,,,,:: ::~'\=.\',',\9 /1;4/iO;LS ":i.z:22:00 'pr-, 'ii 
Condensed by 0.1 pt 

I Pii:ge:;.ooilSJ Fo~inatted'::.:,-:;_,::;,':·\:'.".').'-\:'''':·.:''C:;_:--,-,:~',.;,;:::ifol,otoiana>,·_:;;:,:•·=•::::,,.-,'.('.':::•,";_,~::!,:,:1;L>\9/i4)20i8':l.2:22:00•p.M q 
Condensed by 0.1 pt 

] Page:ioo: ts] F.ormai:ted :.-,,,,,.::,.\,_:(:~~ .. :;;::;.:•: •.":.-_-.,,,:':;::j.:·,, ... Bob~~-Diana·,·:=;;':_'·> '-::=.'} ::_-_'•':::-;;<:;,:·/':.<:'_-:9/14/2018 1·2:22:00 PM .(I 
Condensed by 0.1 pt 

I Page ioo:[5] Formatted·.<':,::_;·:,·,,_:,··<\·.--:··:,': ,:· .. ·,.:-.·.;,_:Bobo~'-Dianii"C:; :·: '. ,.-... ,:.'>>··.•-~.-.;·::.:,':;;·.-,;~--::gj14J2oie iL2:i2:iJD PM '-I 

Condensed by 0.1 pt 
I Page i.oo: [5] F~i-miitte'd ,; ..... :.-·::, .... ·::: ,_. '•'<:•.' •.·,. ·.-:.-,a_obo,'i:>iana··_,_,_:·,' ' .... ·.;_, .. · · _-:_-::·•_; <'.:;-: .. '9/14/2018-1:Z:22:00 PM·''' 

Condensed by 0.1 pt 

j Page 100: [5] Formatted ·.: · ... , ·••·• •• • • .·.:·. :: · = '· ··'eobo, Piana-··: ., .. ·--.:_·,' ·· ·' ', :.--:-. .-:.:::::_,,:.9/14/2018-12:22:00 PM] 
Condensed by 0.1 pt 

I Page 100: [5] Formatted .:· .. ~. - . . . . -. -.._:_:Bobo, Di;1na -. · · ....... _ :·.' ·: ''9/14/201812:22:00 PM ·I 
Condensed by 0.1 pt 



I Page 100: [5] Formatted : Bob; Diana : 9/14/201812:22:00 PM 

Condensed by 0.1 pt 

I Page 100: [5] Formatted Bobo, Plana 9/14/201812:22:00 PM 

Condensed by 0.1 pt 

I Page 100: [S]'Formatted Bobo; Piana 9/14/201812:22:0D PM 

Condensed by 0.1 pt 

I Page 100: [S] Formatted . · • .- : · · · · · ·Bobo, Diana ·: · · · · · · · ·. ·. · ·._ • · · · · · ·-g/14/201812:22:00 PM 

Condensed by 0.1 pt 

I Page 100:tsJ f'!)nnattei:I _; :·;,: •:, • .. :;:, ::, :_:',,·,, ; · .. <;_:eobo,'r>iana - · --··- .·.-, _,.-,·_.:-,:::.-::'••:··.g,14/201812:22:DO PM .. , 

Condensed by 0.1 pt 

I Page 1Qo:·'[s] Foi:rniitted':\.·:' :: ::: ::·:·:;'::_:_•,:•.·:, •-:.-;.-i-: :::, ,; :'::'·:.-:jiobo;Piana"<·:-: ·::::;:-.-,_,,··,_:_-,_ ,._.: .. ::.:·:_':;; ::,·-, : ~-:-:::.-::,g,1.!i-i201.s.12:22:oo .PM ,,, 

Condensed by 0.1 pt 

I Paiie.ioo:·cs1 Formatt~Jl.-\:;:::,.:-·L_::;::::;~·,·::\;\\,':'.:'.::_.::::,_,_):aol:io/i:11a·na !;l\;\',:.''.:·>.::,:,:_:_=,·,.:;,_:;,_::c;·,'<·::-C:-=.9it4/20i8 'i.2£22:00 PM q 
Condensed by 0.1 pt 

I Page ,ioo:tsJ 'i'onnattiid c._\'·,··:':·,:-;·:;, ->·:<,•-\:,.-,·,_,,:.;, :}.":,:-,:,:./:/:eo'l:io/i>1a'na·°'.-:-;:-::-'-'.-;·::.\ {i,:-:·,; ;-:::;_:,>,:,,:,:,,,: >··,; :·' 9/14/2018 -i.2:2;zioo·pr., ~:~,, 

Condensed by 0.1 pt 

I Page'ioo:'tsfi=ormatteii-:::_,':\"}_,:-;•::':},':::~,,:::'.•' . .-ic::,,.,._,;::;_;~i':':-:::::eobo/Dianiii:'.'-:-'·.'(C_,:::_\;_:,',·:::;:c~:':;_,_~;;;;:>:~•r:\:.;ja/i4i;zoisi2:22:oo.i!M--4 

Condensed by 0.1 pt 

I Page 1ooi'.'[s] :i=orm'li.tte'il \·/;_:/::,,;_; __ ::,~::-;:'. ::\:·\', '.\ :;;.::;,,:.;::{; '.;'Bolio;,:01a·n~ '.<·\:::<:'::\:',:t :::,,_::;:\!\.'-'·:·::',:•.'.Y'::y9Ji4/:Z:o18 t2i22:06 -~"' )I 
Condensed by 0.1 pt 

I Page':1.bo:;[5].Fo}matteii-:\::~\_:,:_::,~:<:-'.'\:':,'·'-'>-':?{}~',:·sobo/Diana;\:<,::=:;':,/·:,.>>.,'_:_\:<:i;:.-:.:}:~:9/14/iois12:22:()0.~M3 
Condensed by 0, 1 pt 

I Page'foo;:ts] Formai:tiid \}:;''''\'.:'-/,;:,:'~'.':\;~:_;·.-::;,,-,;=,>,:,:,:ao·bo/Diiina'i},:);;;·;:_'-::•_'.':i;,,x<;>;:;,:;>•-~'::\'9j14j:fois 1'2i22.:oo PM _::1 
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Rodriguez, Susan (CONTR) 

From: 
Sent: 
To: 
Cc: 
Subject: 

(b) (5) 

(b) (5) 

Murley, Susanna (CONTR) 
Monday, September 17, 2018 11:02 AM 
Harnos, Jan 
Kanojia, Monica (CONTR};Bristol, Jennifer (CONTR) 
RE: Minneapolis Microgrld project 

Doc 19 

. I don't expect any action from you ... l wanted to make sure you were aware of it in case 
anyone else notices, 

Best, 

Susanna 

Susanna Murley 
Strategic Support Team Lead 
The Building People, U.G I U.S. Department of Energy 
Conttactor supporting the Solar Energy Technologies Office 
Office of Energy Efficiency and Renewable Energy 
Office: 202.287.1637 I Cell: (b) (6) 

From: Harnos, Ian . 
Sent: Mond~y, September 17, 2018 12:46 PM 
To: Murley, Susanna {CONTR) <Susanna.Murley@EE.DOE.Gov> 
Cc: KanoJla, Monica (CONTR) <Monica.Kanojia@ee.doe.gov>; Bristol, Jennifer (CONTR) <Jennlfer.Bristol@EE.doe.gov> 
Subject: RE: Minneapolis Microgrid project 

lnteresting, .. (b) (5) 

(b) (5) 

no direction from me. 

Ian Harnos 
Chief of Staff 
Office of the DAS for Renewable Power 
U.S. Department of Energy 
1000 Independence Ave. SW 
Washington, DC, 20585 

From: Murley, Susanna {CONTR) 
Sent: Monday, September 17, 201812:40 PM 
To: Harnos, Ian <lan,Hamos@EE.doe.gov> 

Just my opinion of course, 

1 



Cc: Kanojia, Monica {CONTR} <Monica.Kanojia@ee.doe.gov>; Bristol, Jennifer (CONTR} <Jennifer.Bristoi@EE.doe.gov> 
Subject: MinneapoHs Microgrid project 

Hi Ian -

l wanted to make sure that you were aware that one of the potential awardees in Topic 1 says_ in this story that we 
"favorably responded to a proposal to fund the project." 

https://energynews.us/2018/09/17 /midwest/solar-entrepreneur-aims-to-bring-fobs-trafning-to-north-minneapolis/ 

We are working on an appropriate response with Golden. (b) (5) 

Best, 

Susanna 

Susanna Murley 
Strategic Support Teain Lead 
The Building People, LLC I U.S. Depaxtment of Energy 
Contractor supporting the Solar Energy Technologies Office 
Office of Energy Efficiency and Renewable Enexgy 
Office: 202.287.1637 I Cell: (b) (6) 
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